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PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

-

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

067055-002001 ACTION ) as well as, where applicable, item 5 below.
International application No. International filing date (day/menth/year) (Earliest) Priority Date (day/month/vear)
PCTIUS 13/76253 18 December 2013 (18.12.2013) 18 December 2012 (18.12.2012).
Applicant .

VILCOVEKY, NISSI

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 2 sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the international apphcanon in the language in which it was filed.

D a translation of the international application into _ which is the language of
a translation furnished for the purposes of international search (Rules 12. 3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43 .6bis(a)).

<. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2. D Certain claims were found unsearchable (see Box No. II).
3. I:I Unity of invention is lacking (see Box No. III).

4. With regard to the title, .
’Zl the text is approved as submitted by the applicant.
|:| the text has been established by this Authority to read as follows:

5. With regard to the abstract,
PZ{ the text is approved as submitted by the applicant,

I:I the text has been cstablished, according to Rule 38.2, by this Authority as it appears in Box No. IV. The appllcam
may, within one month from the date of mailing ofthls international search report, submit comments to this Authority.

6. With regqrd to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 13
as suggested by the applicant. ‘
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figures is to be published with the abstract.

Form PCT/1SA/210 (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application Nao.
PCT/US 13/76253

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GOBT 15/00 (2014.01)
 USPC - 348/33.02

According to International Patent Classificarion {(IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
USPC: 348/33.02 '

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC: 348/333.01,333.02,333.03,333.05,333.06,333.12; 345/427,581,619; 382/295-297 (text search - see terms below)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatBase, PUbWEST; Google .

Search Terms Used: mimic, mirror, image, transfarm, camera, map, size, resize, image, flip, reverse, eye level, elevaticn, height, tilt,
barrel effect, fish eye, distance, resolution, varying, triangulate, shoe

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2007/0132863 A1 (DEGUCHI) 14 June 2007 (14.06.2007), entire document especially 1-17, 19
- paras [0033], [0036], [0044], [0048], [0082]
A ) , 18, 20
Y US 2011/0210970 A1 (SEGAWA) 01 September 2017 (01.09.2011), para [0052]-{0063] 1-17, 18
A 18, 20
Y US 2007/0120954 A1 (ALLEN et al.) 31 May 2007 (31.05.2007), entire docurment especially 2,4,5
paras [0008], [0012]
Y | US 2012/0177284 A1 (WANG) 12 July 2012 (12.07.2012), entire document especially para 7
[Qo77] . .
Y US 2008/0051779 A1 (ROLSTON) 26 February 2009 (26.02.2009), entire document especially | 9
paras [0067]-[0068]
Y US 2005/0047629 A1 (FARRELL et al.) 03 March 2_005 (03.03.2005), entire document 10
especially para [0023]
Y - | US 2005/259158 A1 (JACOB et al.) 24 November 2005 (24.11.2005), entire document 1"
- especially paras [0015], [0085] _1{3'
US 6,417,850 B1 (KANG) 09 July 2002 (09.07.2002), entire document especially col 9, Ins 36- 12
55
E Further documents are listed in the continuation of Box C. ‘:I
* Special categories of cited documents: “T* later document published after the international filing date or priority

date and not in conflict with the application but cited to understand

“A” document defining the general state of the art which is not considered nd | ] > [
the principle or theory underlying the invention

to be of particular relevance
“E"  carlicr application or patent but published on or after the international “X™ document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on pricrity claim(s) or which is step when the document is taken alone .
’ cited to establish the QUb“cauon date of another citation or othel wy»  gocument of particular relevance; the claimed invention cannot be
special reason (as specified) considered 10 involve an inventive step when the document is
“y" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means ’ being obvious 1o a person skilled in the ant

“p"  document published prior 1o the international filing date but tater than  «g»  gacument member of the same patent family

the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
01 April 2014 (01.04.2014) : ' 0 6 MAY 2014
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Altn: ISA/US, Commissioner for Patents Lee W. Young
P.O. .BO)I( 1450, Alexandria, Virginia 22313-1450 PCT Holpdésk: §71.2774300
Facsimile No.  s74-273.3201 PCT OSP: 571-272-7774

Form PCT/1SA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH RE?ORT International application No.

PCT/US 13/76253

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the rclevant passages Rclevant to claim No.
Y :éﬁsé? 0/0097442 A1 (LABLANS) 22 April 2010 (22.04.20‘10), entire document especially para | 15

Y US 2008/0151092 A1 (VILCOVSKY) 26 June 2008 (26.06.2008), entire document especially 17,19
- paras[0029], [0050] | o
A . 18

X, P US 2013/0226482 A1 (VILCbVSKY) 05 September 2013 (05.09.2013), entire document 1-20

A US 2002/0196333 A1 (GORISCHEK) 26 December 2002 (26.12.2002), entire document 1-20

A US 2005/0018140 A1 (.!smzAxl et al.) 27 January 2005 (27.01.2005), entire document 1-20

A US 2003/0085866 A1 (BIMBER et al.) 08 May 2003 (08.05.2003), entire document 1-20

A US 2006/0007303 A1 (MILTON) 12 January 2006 (12.01.2006), entire document 1-20

A

US 2012/0169850 A1 (KIM et al.) 05 July 2012 (05.07.2012}, entire document 1-20

Form PCT/ISA/210 (continuation of second sheet) (July 2009)
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INTERNATIONAL SEARCHING AUTHORITY

0. NIXON PEABODY LLP - PCT

P.O. BOX 60610
PALO ALTO, CA 94306

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Gamoniyesy 0 6 MAY. 2014

Applicant’s or agen

067055-002001

t’s filc reference - FOR FURTHER ACTION
See paragraph 2 below

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US 13/76253 18 December 2013 (18.12.2013) 18 December 2012 (18.12.2012)

International Patent

USPC - 348/33

Classification (IPC) or both national classification and IPC

iPC(8) - GOBT 15/00 (2014.01)

.02

Applicant VILCOVSKY, NISSI

Box No

Box Nao

000 ROOOK

other than this

a written reply

Boex No.
Box No.
Box No.

Box No.

Box No.

Box No.

1. This opinion contains indications relating to the following items:

L1 Basis of the opinion

Il Priority

Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
IV Lack of unity of invention

V  Reasoned statement under Rule 43is.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

VI  Certain documents cited
VII Certain defects in the international application

. VIIT Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion ofthe
International Preliminary Examining Authority (“IPEA™) except that this docs not apply where the applicant chooses an Authority

one to be the [PEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written

opinions of this International Searching Authority will not be so considered.
If this opinion is, as provided above, considered to be a written opinion of the IPEA, the appticant is invited to submit to tke [PEA

together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Fom

~ PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Facsimile No. 571-

P.0. Box 1450, Alexandria, Virginia 22313-1450

Name and mailing address of the ISA/US | Date of completion of this opinion . Authorized officer:
Mait Stop PCT, Attn: ISA/US ) : Lee W. Young
Commissioner for Patents : 01 April 2014 (01 .04.2014)

| PCT Hetpdesk: 571-272-4300
273-3201 PCT OSP: 571-272-7774

Form PCT/AISA/237 (cover sheet) (July 2011)
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PCT/US2

WﬁlTTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 13/76253

Box No. I

Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:

X]
O

2. [

the international application in the language in which it was filed.

a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

This opinion has been established taking into account therectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)

I:I on paper

D in electronic form

I:I in the international application as fiied

D together with the international application in ¢lectronic form

D subsequently to this Authority for the purposes of search

4 []

In addition, in the case that more than one version or copy of a sequence kisting has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application asvﬁlcd or
does not go beyend the application as filed, as appropriate, were furnished.

5. Additional comments:

Meta's Exhibit No. 1023 - Page 00215




International application No.

PCT/US2
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY
PCT/US 13/76253

Box No. V Reasoned statement under Rule 435is.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement '

1. Statement
Novelty (N) Claims 1-20 YES
Claims None NO
Inventive step (IS) Claims 18,20 YES
Claims 1-17, 19 ' NO
Industrial applicability (IA) Claims 1-20 ' , YES
Claims "Nane : NO

2. Citations and explanations:;

‘Clai'ms 1, 3,6, 8,13, 14, and 16 lack an inventive step under PCT Article 33(3) as being obvious over US 2007/0132863 A1 (DEGUCHI)
in view of US 2011/0210970 A1 (Segawa). ' .

Claim 1; Deguchi discloses a method for operating a system having a monitor (para [0036]), a camera (para [0022]), and a processor (12)
(para [0033)), so as to display a mirror-mimicking image on the monitor (para [0082]), by performing the non-ordered steps comprising:
pbtaining a digital image from a camera (para [0027]); flipping the image about a vertical axis so as to reverse right and left sides of the .
image (para [0082]); applying a transformation mapping to the image (paras [0044], [0082]); resizing the image to reduce variations
caused by changes in objecl’s distance to the camera (para [0048], resized based on focal distance and zoom ratio); displaying the image
on the monitor after performing the flipping, transformation mapping, and resizing (para [0036]). Deguchi does not specifically disclose the
transformation mapping to modify the image such that it appears to mimic a reflection of a mirror; hawever, Segawa discloses a system (o
display a mirror-mimicking image, including transformations (para [0053]) to modify the image such that it appears to mimic a reflection of
a mirror.(para [0063]). It would have been obvious to one of skill in the art to use the transformations, as taught by Segawa, in the method
of Deguchi, to provide natural image orientation for the image displayed in the monitor (see Segawa para [0063]).

Claim 3; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically discloses that the transformation mapping
comprises at least a tilt ransformation and an elevation transformation, but Deguchi discloses combining images from cameras whose
locations are unrestricted and Segawa discloses a variety of transformations among others (para [0053]). it would have been obvious to
one of skill in the art to optimize the transformations wherein the .others. includé both tiit and elevation transformations, to optimize the
rendering of the displayed image. :

Claim 6; Deguchi in view of Segawa discloses the method of Claim 1. Deguchi further discloses that the step of resizing the image (paras
[00448], [0051]}. while neither Deguchi nor Segawa specifically discloses resizing is performed integral to the step of applying the
transformation mapping. it would have been abvious to one of skill in the art to optimize the transformations wherein resizing is performed
| integral to the step of applying the transfarmation mapping, to optimize the rendering of the displayed image.

Claim 8; Deguchi in view of Segawa discloses the method of Claim 1. Segawa further discloses applying a translation tran sformation to
move the image within display area of the monitor (para [0053], [0055], viewpoint transformation to alter position).

Claim 13; Deguchi in view of Segawa discloses the method of Claim 1. Deguchi further discloses obtaining a second digital image from a
second camera (para [0023]); flipping the second image about a vertical axis so as to reverse right and left sides of the sacond image
(para [0082]); applying a transformation mapping (paras [0044], [0082]); resizing the second image to reduce variations caused by
changes in object's distance to the second camera (para [0048] (resized based on focal distance and zoom ratio} stitching the image and
the second image after performing the flipping, transformation mapping, and resizing, to thereby obtain a stitched image {para (0028],
[0035]); displaying the stitched image on the monitor (para [0036]). Deguchi does not specifically disclose the transformation mapping to
modify the second image such that it appears to mimic a reflection of a mirror; however, Segawa discloses a system to display a mirror-
mimicking image, including transformations (para [0053]) with multiple images (para [0055]) to modify the image such that it appears to
mimic a reflection of a mirror (para [0063]). It would have been obvious to one of skill in the art to use the transformations, as taught by
Segawa, in the method of Deguchi, to provide natural image arientation for the image displayed in the monitor (see Segawa para [0063]).

Claim 14; Deguchi in view of Segawa discloses the method of Claim 13. Deguchi further discloses that field of views of the camera and of

the second camera overlap, and further comprising the step of overtay decision to determine best location in overlapping parts of the field
of views to perform the stitching (paras [0028], [0055) and [0059]).

-- Please see continuation in supplemental box .
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PCT/US2
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

PCT/US 13/76253

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of*
Box V. 2. Citations and explanations:

Claim 16; Deguchi in view of Segawa discloses the method of Claim 1. Deguchi further discloses obtaining a second digital image from a
second camera (para [0023]); flipping the second image about a vertical axis so as to reverse right and left sides of the secand image
({para [0082]); applying a transformation mapping to the second image to modify the second image {paras [0044], [0082]); resizing the
secand image to reduce variations caused by changes in object's distance to the second camera (para [0048]); displaying the image and
the second image after performing the flipping, transformation mapping, and resizing to thereby obtain a non-planar image in a three
dimensional coordiante system (paras {0029], [0036]), but does not specifically disclose the transformation mapping to modify the image
such that it appears to mimic a reflection of a mirror and obtaining a three-dimensional image on the monitor; however, Segawa discloses
a system to display a mirror-mimicking image, including transformations (para [0053]) with multiple images (para [0055]) to modify the
image such that it appears to mimic a reflection of a mirror (para [0063]) and obtaining a three-dimensional image on the monitor (para
(0055]). It would have been obvious to one of skill in the art to use the transformations and three-dimensional display, as taught by
Segawa, in the method of Deguchi, to provide natural image orientation for the image displayed in the monitor (see Segawa para [0063]).

Claims 2, 4 and 5 lack an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of
US 2007/0120954 A1 to ALLEN et al. (hereinafter Allen).

Claim 2; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose that the transformation mapping
renders an image appearing to have been taken from a camera positioned at eye-level height and pointing horizontally. However, Allen
discloses that the rendering an image appearing to have been taken from a camera positioned at eye-level height and pointing horizontally
(paras [0008], [0012]). It would have been obvious to a person skilled in the art to modify the method of Deguchi in view of Segawa in
accordance with the teachings of Allen such that the transformation mapping renders an image appearing to have been taken from a
camera positioned at eye-level height and pointing horizontally, since it would provide eye contact between the image and the user (see
Allen para [0008]) and provide the desired angle of view {see Deguchi para [0082]).

Claim 4; Deguchi in view of Segawa discloses the method of Claim 3, but does not specifically disclose that the tiit transformation modifies
an input image taken with a non-horizontally pointing camera and transforming the image to appear as if the camera was pointed straight
horizontally.

Allen discloses an input image taken with a non-horizontally pointing camera and rendering the image to appear as if the camera was -
pointed straight horizontally(paras [0008], [0012]). It would have been obvious to a person skilled in the art to modify the method of
Deguchi in view of Segawa in accordance with the teachings of Allen and through routine experimentation such that the tilt transformation
modifies an input image taken with a non-horizontally peinting camera and transforming the image to appear as if the camera was pointed
straight horizontally, since it would provide eye contact between the image and the user (see Allen para [0008]) and provide the desired
angle of view (see Deguchi para {0082]).

Claim 5; Deguchi in view of Segawa discloses the method of Claim 3, but does not specifically disclose that the elevation transformation
modifies an input image taken with a camera positioned at arbitrary height and transforming the image to appear as if the camera was
positioned at a user's eye level. Allen discloses an input image taken with a camera positioned at arbitrary height and rendering the image
to appear as if the camera was positioned at a user's eye level(paras [0008], [0012]). It would have been obvious to-a person skilled in the
art to modify the method of Deguchi in view of Segawa in accordance with the teachings of Alten and through routine experimentation such
that the elevation transformation madifies an input image taken with'a camera positioned at arbitrary height and transfarming the image to
appear as if the camera was positioned at a user's eye level, since it would provide eye contact between the image and the user (see Allen
para [0008]) and provide the desired angle of view (see Deguchi para [0082]).

Claim 7 iacks an inventive step under PCT Article 33(3) as being obvious oVver Deguchi in view of Segawa and further in view of US
2012/0177284 A1 (WANG). -

Claim 7; Deguchi in view of Segawa discloses the method of Claim 1. Deguchi further discloses obtaining a reference image (para
[0059]), but does not specifically disclose performing registration of the digital image with the reference image; or using data obtained from
the registration to generate the transformation mapping. However, Wang discloses performing registration of the digital image with the
reference image (para [0077]); and using data obtained from the registration to generate the transformation mapping (para [0076]-[0078]).
it would have been obvious to a person skilled in the art to modify the method of Deguchi in view of Segawa in accordance with the
teachings of Wang so as to include performing registration of the digital image with the reference image and using data obtained from the
registration to generate the transformation mapping, since it would allow a 3D rendering from 2D data (see Wang para [0077]).

Claim 9 lacks an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of US
2009/0051779 A1 {ROLSTON)

Claim 9; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose changing illumination inlensity_of
individual or groups of pixels of the monitor, so as to enhance shading or illumination in the image. However, Rolston discloses changing
illumination intensity of individual or groups of pixels of the monitor, so as to enhance shading or illumination in the image (paras [0067])-
[0068]). It would have been obvious to a person skilled in the art to modify the method of Deguchi in view of Segawa in accordance with
the teachings of Ralston so as to include changing illumination intensity of individual or groups of pixels of the monitor, so-as to enhance
shading or illumination in the image. since it would highlight specific features of the image (see Rolston para [0067]).

-- Please see continuation in supplemental box .
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WRITTEN OPINION OF THE Intérmationa app 1cation No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US 13/76253

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:
Box V. 2. Citations and explanations:

Claim 10 lacks an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in vi
2005/0047629 A1 to FARRELL ‘et al. (hereinafter Farrell). ’ 9 ¢ nd further in view of US

Claim 10; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose applying at least one of a barrel-
effect transfom‘natioq and a fish-eye transformation. However,Farrell discloses applying at least one of a barrel-effect transformation and a
fish-eye t_ransformatlon (para [0023)). It would have been obvious to a person skilled in the art to modify the method of Deguchi in view of
Segawa in gccordance with the teachings of Farrell so as to include applying at least one of a barrel-effect transfarmation and a fish-eye
transformation, since it would aliow for expanding, a target area such as the user's face while leaving objects on the edge unaffected and
resolve interactive component conflicts (see Farrell para [0023]-[0024]).

Claim 11 lacks an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of US
2005/0259158 A1 to JACOB et al. (hereinafter Jacob). '

Claim 11; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose determining distance to a user
appearing iq lhq imag_e; or varying resolution of the image according to the distance. However, Jacob discloses determining distance to a
user appearing in the image (para [0015]); and varying resolution of the image according to the distance (para [0085]). It would have been
obvious to a person skilled in the art to modify the method of Deguchi in view of Segawa in accordance with the teachings of Jacab so as
to include determining distance to a user appearing in the image and so as to include varying resolutian of the image according to the
distance, since it would provide a uniform scale (see Jacob para [0085)).

Claim 12 lacks an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of US
6,417,850 B1 (KANG). ' h

Claim 12; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose a step of pixel filling, wherein
pixel image is extrapalated into empty pixels left after applying the transformation mapping. However, Kang discloses a step of pixel filling,
wherein pixel image is extrapolated into empty pixels left after applying the transformation mapping {cof 9, Ins 36-55). It would have been
obvious to a person skilled in the art to modify the method of Deguchi in view of Segawa in accordance with the teachings of Kang so as to
include a step of pixel filling, wherein pixel image is extrapolated into empty pixels left after applying the transformation mapping, since it
would fill in voids created by the transform. '

Claim 15 lacks an inventive step under PCT Article 33(3) as being obvious over Deguchi in view of Segawa and further in view of US
2010/0097442 A1 {LABLANS).

Claim 15; Deguchi in view of Segawa discloses the method of Claim 13, but doégs not specifically disclose a smoothing operation to correct
artifacts caused by the step of stitching. However, Lablans discloses a smoothing operation to correct artifacts caused by the step of
stitching (para [0065]). It would have been obvicus to a person skilled in the art to modify the method of Deguchi in view of Segawa in
accordance with the teachings of Lablans so as to include a smoothing operation to correct artifacts caused by the step of stitching, since it
would remove a transition edge (see Lablans para [0065]). -

Claims 17 and 18 lack an inventive step under PCT Article 33(3) as being obvious aver Deguchi in view of Segawa and further in view of
US 2008/0151092 A1 (VILCOVSKY).

Claim 17; Deguchi in view of Segawa discloses the method of Claim 1, but does not specifically disclose that the non-ordered steps are
performed on a series of images of a live video feed from the camera. However, Vilcovsky discloses that the non-ordered steps are
performed on a series of images of & live videa feed from the camera (para [0050]). It would have been obvious to a person skilied in the
art to modify the method of Deguchi in view of Segawa in accordance with the teachings of Vilcovsky such that the non-ordered steps are
performed on a series of images of a live video feed from the camera, since it would provide a real time mirror simulation.

Claim 19; Deguchi in view of Vilcovsky discloses the method of Claim 17. Vilcovsky further discloses storing the live video feed in a digital
storage device and selectively operating the system in one of a mirror mode or display mode, wherein during mirror mode displaying on
the monitor transformed images of what the camera sees at that particular moment while during display mode displaying on the monitor a
transformed images of what the camera saw in the past and obtained from the digital storage device (para [0029]).

Claims 18 and 20 meet the criteria set forth under PCT Article 33(2)-(3) because the prior art fails to teach or fairly suggest the particular
combination of elements recited in dependent claims 18 and 20.

The pricr art is exemplified by Deguchi, Segawa, Vilcovsky, and Jacob.

Claim 18; Deguchi in view of Segawa and Vilcovsky discloses the method of Claim 17, but does not specifically disclose determining
distance to a user appearing in the live video feed; or varying the rate at which the non-ordered steps are performed on the series of
images according to the distance. Jacob discloses determining a distance to a user appearing in the live video feed (para [0015]).
However, the prior art does not teach or fairly suggest varying a rate at which the non-ordered steps are performed on the series of images
according to the distance.

Claim 20; Deguchi in view of Segawa discloses the method of Claim 1. However, the prior art does not teach or fairly suggest calculating
distance to a user appearing in the image by identifying user's shoes and triangulating to the shoes.

Claims 1-20 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry.
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WRITTEN OPINION OF THE International application NO.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 1376253

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:
Box V. 2. Citations and explanations:

Claims 18 and 20 meet the criteria set forth under PCT Article 33(2)-(3) because the prior art fails to disclose or suggest the particular
combination of elements recited in independent claims 18 and 20. '

The prior art is exemplified by Deguchi, Viicovsky, and Jacob.

Claim 18; Deguchi in view of Vilcovsky discloses the method of Claim 17, but does not specifically disclose determining distance to a user
appearing in the live video feed; or varying the rate at which the non-ordered steps are performed on the series of images according to the
distance. Jacob discloses determining a distance to a user appearing in the live video feed (para [0015]). However, the prior art does not
teach or disclose varying a rate at which the non-ordered steps are performed on the series of images according to the distance.

Claim 20; Deguchi discloses the methad of Claim 1. However, the prior art does not teach or suggest calculating distance to a user
appearing in the image by identifying user's shoes and triangulating to the shoes.

Claims 1-20 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry.
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To: JOSEPH BACH
NIXON PEABODY LLP
P.GC. BOX 60610
PALO ALTO, CA 84306

B

PCT
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AND, WHERE APPLICABLE, PROTEST FEE

(PCT Article 17(3)a) and Rules 40.1 and 40.2(e))
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{day/monthvyear)

08 AUG 2014

Applicant’s or agent’s file reference

067055-002101

PAYMENT DUE o ONE MONTH from

the above date of mailing

Intemational application No.

PCT/US2014/034333

International filing date
(day/month/year}

16 April 2014

Applicant cyESMATCH LTD

1. This International Searching Authority

(i} considers that there are 6
by the claims indicated below/on an extra sheet:

see Extra Sheel(s)

sce Exira Sheet(s)

1-20
to which, additional fees are paid.

indicated below:

$2,080 N 5

(rnumber of) inventions claimed in the international application covered

(if) therefore considers that the international application does not comply with the requirement of unity of invention
(Rules 13.1, 13.2 and 13.3) for the reasens indicaled below/on an extra sheet:

(ii) D has carried out a partial international search {see Annex)
on those parts of the international application which relate to the invention first mentioned in claims Nos.:

{iv) will establish the intemational search report on the other parts of the international application only if. and to the extent

2. Consequently, the applicant is hereby invited to pay, within the time limit indicated above. additional fees in the amount

E will establish the international search report

= $10,400 (See ltem 2 of annex)

Fee per additional invention

number of additional inventions

total amount of additional fees/currency

B . - - pseee N - E - e &
The applicant is informed that. according to Rule 40.2{c). the pavment of any additional fees may be made under protest,
thatis, a reasoned statementto the effect that the international application complies with the requirement of unity of invention
or that the amount of the required additional fees is excessive, where applicable, subjéct to the payment of a protest fee.

Where the applicant pays additional fees under protest, the applicant is hereby invited, within thé timiTimit thdicated above.

to pay a protest fee (Rule 40.2(e)) in the amount of

4. Claim{s) Nos.

Where the applicant has not, within the time limit indicated above, paid the required protest fee, Ihéiardlest will be considered
not 10 have been made and the International Searching Authority will so declare.

(amount/currency)

have been found to be unsearchable under

Article 17(2)}b) because of defects under Article 17(2)a) and therefore have net been included with any invention.

Name and mailing address of the ISA/US

Mail Stop PCT, Atn: ISA/US

Commissioner for Patents

P.O. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. 571-273-3201

Authorized officer:
Blaine Copenheaver

PCT Heipdesk: 571-272-4300

Form PCT/ISAR206 (Aprii 2005)
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INVITATION TO PAY ADDITIONAL FEES Iniemational application No.
AND, WHERE APPLICABLE, PROTEST FEE PCT/US20141034333

ltem 2 (continued). For Intemational Applications filed on or after 01 January 2014, Applicant is reminded that the search fee per
additional invention indicated in item 2 is the undiscounted fee per additional invention. An Applicant may pay the search fee per
additional invention fee reduced by 50% (small entity assertion} or 75% {micro entity certification), as appropriate. See 37 CFR 1.27 and
1.29.

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examinatien fees must be paid.

Groug |, claims 1-20, drawn to a computer implemented method for operating a system comprising determining whether the user has an
existing account.

Group i, claims 21-31, drawn to a computer readable storage medium storing a program for separating an object in a digital image.
Group ili, claims 3247, drawn to a computer system for perform color change on an object within a digital image.

Group 1V, claims 48-56, drawn to a method for operating a mirror-dispiay system where the processor flips the captured images about a
vertical axis.

Group V, claims 57-74, drawn to a method for displaying a mirror-mimicking image on the monitor comprising initiating a mirror-mimicking
maode and authentication process.

Group Vi, claims 75-84, drawn to a method for operating a mirror-display system comprising operating in a mirror tracking mode by
operating the processor to apply adaptive transformation mapping to images.

The inventions listed as Groups I-Vi do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technicaf feature of the Group |
invention: determining whether the user has an existing account and, if so, opening the user account and displaying thumbnais
carresponding to the user account on the monitor; if the user has no existing account, setting a temporary account and so long as the
user is stili in front of the monitor, enabling the user to control the temporary account as ciaimed therein is not present in the invention of
Groups lI-Vl. The special technical feature of the Group il invention: instructions for separating an obiect in a digital image by performing
the steps comprising: obtaining a digital image; receiving a selection of an chiect within the digital image as claimed therein is not present
in the invention of Groups |, 1I-Vi. The special technical feature of the Group {ll invention: perform color change on an abject within a
digital image, comprising receiving a selection of object in the digital image to be recolored; performing element selection to obtain
coliection of pixels that belong to the selected object as claimed therein is not present in the invention of Groups I, 11, IV-Vl. The special
technicai feature of the Group IV invention: the processor flips the captured images about a vertical axis so as to reverse right and left
sides of the captured images and applies transformation mapping to the captured images to generate modified images that appear to
mimic reflection of a mirror as claimed therein is not present in the invention of Groups 1, iI, I or V-V1. The speciai technical feature of
the Group V invention: initiating @ mirror-mimicking mode for displaying the mirror-mimicking image on the monitor; initiating an
authentication process as claimed therein is not present in the invention of Groups |-V, Vi. The special technical feature of the Group VI
invention: operating the mirror-display system in a mirror tracking mode by operating the processor to apply adaptive transformation
mapping to images captured by the camera to generate modified images that appear to be captured from a different point of view of the
camera’s actual point of view as claimed therein is not present in the invention of Groups i-V.

Groups I, 1. 111, 1V, V and VI lack unity of invention because cven though the inventions of these groups require the technical feature cf a
method for operating a mirror-display system having a monitor camera and processor, operating the system in idle mede untit a user
presence is sensed in front of camera, once user presence identified, switching operation of mirror display into a different mode, this
technical feature is not a special technical feature as it does not make a contribution over the prior art, Specifically, US 2008/0151092 A1
(VILCOVEKY) 26 June 2008 (26.06.2008) teaches a method for operating a mirror-display systemn having a monitor camera and
processor (method for enabling a system to carry out an appearance comparison, wherein the system comprises a mirror display device,
an imaging device to capture one or more appearances from a field of view in front of the mirror-display device, and central processor,
Paras. 6 and 44}, operating the system in idle mode until a user presence is sensed in front of camera, once user presence identified,
switching operation of mirror disptay into a different mode {controller 121 receives input from imaging device 130 related to capturing a
first trial of the user-appearance in front of imaging device 130, Para. 61 and Fig. 3A; at this point, controfter 121 may view the first triaf
and then change the operational mode of mirror-display device 140 to the display moede using signals 141, wherein controlier 121 further
facilitates switching the mirror-display device from inactive to active mode, Paras. 31 and 62 and Fig. 3B).

Since none of the special technical features of the Group 1,41, I, IV, V or VI inventions are found in more than ona of the inventions, unity
of invention is lacking.

Formy PCT/ISA/206 (extra sheet) {April 2005)
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Docket No: 067055-002000
Nissi Vilcovsky, et al. Confirmation No.: 2550

Appln. No.: 13/843,001 Group Art Unit: 2656

Filed: March 15, 2013 Examiner: KUNTZ, CURTIS A.

For:  DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING
APPEARANCES

PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:
Prior to the examination of the Subject Application, please amend the application as
follows.
TABLE OF CONTENTS
AMENDMENTS TO THE DRAWINGS ... e 2
RE M A R K S e e e 3
1
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Attorncy Docket No. 067055-002000
PRELIMINARY AMENDMENT
U.S. Patent Application No. 13/843,001

AMENDMENTS TO THE DRAWINGS

Submitted herewith pleasce find cighteen (18) sheets of replacement drawings for FIGs. 1-
16 in compliance with 37 C.F.R. § 1.84. The Examiner is respectfully requested to acknowledge
receipt of these drawings.

The submitted drawings are intended to replace the drawings previously submitted.

Attachment: Replacement Sheets: Eighteen (18) depicting FIGs. 1-16.
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Attorncy Docket No. 067055-002000
PRELIMINARY AMENDMENT
U.S. Patent Application No. 13/843,001
REMARKS

Entry and consideration of this Amendment is respectfully requested.

The USPTO is directed and authorized to charge all required fees, except for the Issue
Fee and the Publication Fee, to Deposit Account No. 50-3557. Please also credit any
overpayments to said Deposit Account.

Respectfully submitted,

_/Joseph Bacl/
Nixon Peabody LLP Joseph Bach

P.O. Box 60610 Registration No. 37,771
Palo Alto, CA 94306

Tel. (650) 320-7700

Fax. (650) 320-7701

Date: July 20, 2014
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Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen

Elektrospiegel

Die Erfindung bezieht sich auf Bildschirme (1}, die mit-
teis einer eingebauten Kamera (3} als Spiegelersatz einge-
setzt werden - insbesondere in Bekleidungsgeschiaften

und Kaufhausern.

Uber die Spiegelfunktion hinaus kann die Darstellung
durch eine entsprechende Software u. a. bezligiich Farbe,
Muster, Stoffart und Schnitt des getragenen Kleidungs-
stiickes manipuliert werden. Ebenso kann die Farbdar-
stellung auf Tageslicht umgestelit werden.

Die Software sorgt auch dafiir, daRR die sich betrachtende
Person stets in der vollen mdglichen GréRe auf dem Bild-
schirm dargestelit wird, unabhéngig von der Entfernung

zum Blidschirm.

Die Darstellung wird gespeichert, so dafd vorhergehende
Anproben jederzeit eingebiendet werden kdnnen. Diese
gespeicherten Anproben kdnnen ebenfalls wie vorste-

hend manipuliert werden.

In einem zweiten Schritt kann die dargestellte Person per
Software mit anderen Kleidungsstlcken gezeigt werden.
Informationen zum Kleidungsstiick kdnnen zusétzlich auf
einem kleineren Display {2) angezeigt werden.

Alle Funktionen sind (ber eine Fernbedienung steuerbar.
Die Erfindung eignet sich insbesondere auch Gr Produc-

tion-on-demand.

BUNDESDRUCKEREI 11.01 101620/452/1 13
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Beschreibung

[0001] Die Erfindung bezicht sich auf Bildschirme die
mittels einer eingebanten Kamera als Spiegelersatz einge-
setzf werden — insbesondere in Bekleidungsgeschiften und
Kauthdusern.

[0002] Derartige Spicgel — hier Elcktrospicgel genannt —
sind bis dato nicht bekannt. Bekannt sind dagegen PC-Pro-
gramme, die z. B. in Frisiersalons den Kunden verschiedene
Frisurvorschlige auf dem Bildschirm darstelien kénnen,
[0003] Die Aufgabe dieser FErfindung ist es jedoch, die
Anprobe von Bekleidungsstiicken zu erleichtern und zu un-
{erstilizen.

[0004] Dabei wird bei der erfindungsgemillen Ldsung die
TFunktion eines Ganzkdrperspiegels durch einen Bildschirm
im Hochformar nicht nur vollstéindig ersetzt. sondern durch
die folgende Moglichkeiten wesentlich erweitert:

Das getragene Kleidungsstiick kann auf dem Bildschirm
mittels entspr. Software in Farbe, Muster, Stoffart und
Schnitt abgedindert dargestellt werden — letzteres gilt z. B.
auch flir erforderliche Lingeninderungen. Ebenso kann die
Farbdarstellung unter Tageslichthedingungen simuliert wer-
den.

[0005] Die Software sorgt auch dafilir, daB die sich be-
trachtende Person stets in der vollen méglichen GroBe auf
dem Bildschirm dargestellt wird, unabhingig von der Ent-
fernung zum Bildschirm.

[0006] Die Darsteliung wird gespeichert, so dafl vorherge-
hende Anproben jederzeit eingeblendet werden k&nnen,
Diese gespeicherten Anproben konnen ebenfalls wie vorste-
hend manipuliert werden,

[0007] Ineinem zweiten Schritt kann die dargesiellte Per-
son per Software mit anderen Kleidungsstiicken gezeigt
werden.

[0008] Informatiopen zum Kleidungsstiick kOnnen zusitz-
lich aul einem kleinen Display angezeigl werden.

[0009] Die Bedienung erfolgt iiber dieses Display oder
iiber eine Fernbedienung.

[0010] Aus dieser erweiterten Funkitionalitit ergeben sich
zahlreiche Vorteile:

— verschiedene Versionen eines Kleidungsstiickes er-
fordern kein mehrfaches Anprobieren;

— Stoffversionen, die nicht am Lager oder in der betr.
GréBe vorhanden sind, kénnen trotzdem guasi anpro-
biert werden:

— in der erweiterten Version ist auch die Darstellung
von Kleidangsstiicken ohne das Anprobieren méglich;
— erforderliche Tingenidnderungen konnen in ihrer
Auswirkung sofort dargestelit und vom Kunden begut-
achtet werden;

— die Wiederholbarkeit der Aufzeichnungen einer vor-
hergehenden Anprobe ermdglicht dem Kunden den di-
rekten Vergleich;

— dadurch, dafl die gesamte Funktionalitit auch aul
cine gespeicherte Anprobe angewendet werden kann,
ist eine Darstellung der gewiinschten Kleidungsstiicke
auch ganz ohne neuerliche Anprobe méglich,

[0011]  Mit der betr. Software kann insbesondere auch Pro-
duction-on-demand unterstiitzt werden, indem die Bestell-
dalen direkt elektronisch weitergeleitet werden. ITierzu wire
es dann zusitzlich erforderlich, dal die KundenmaBe im Sy-
stern gespeichert sind — moglichst ermittelt durch einen
Ganzkérper-Scanner.

[0012] Anhand der Zeichnung wird ein derartiger Elekiro-
spicgel — auf rein schematische Weise beziiglich seiner du-
Beren Form — niher veranschaulicht:
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Dabei ist der Elekirospiegel T — nach heutiger Technik vor-
zugsweise ein Plasmabildschirm — auf einem Drehgestell 4
hochkant montiert, und trigt seitlich ein kleineres Display 2
unter dem auch die Kamera 3 plaziert ist.

[0613] Die GroBe des Plasmabildschirmes 1 betrdgt vor-
zugsweise zumindest 45 X 90 cm.

[00614] Dic Erfindung ist nicht auf dic dargestellic Ausfiih-
rungsform beschrénkt. [nsbesondere kann Form, Grofle und
Plazierung des Elektrospiegels — 7. B. auch in Wandaufhén-
gung — variiert werden.

Patentanspriiche

1. Bildschirm mit vorzugsweise mehr als 30-Zoll-Dia-
gonale, dadurch gekennzeichnet, dal dieser (1) hoch-
kant montiert ist und eine vorzugsweise im Gehiuse in-
tegrierie digitale Kamera (3) aufweist, derart, dal mit-
tels Computertechnik die von der Kamera aufgenom-
mene Bildsequenz so aul dem Bildschirm (1) darge-
stellt wird, daB dieser als Spiegelersatz — hier Elektro-
spiegel genannt — dienen kann, insbesondere fiir Be-
kleidungsanproben.

2. Elektrospiegel nach Anspruch 1, dadurch gekenn-
zeichnet, dafl die sich betrachtende Person vorzugs-
weise stets so grofi wie moglich auf dem Bildschirm €1)
dargestellt wird, unabhingig von der Entfernung zwi-
schen dieser Person und dem Bildschirm.

3. Blekirospiegel nach Anspruch 1, dadurch gekenn-
zeichnet, dal eine auf diese Weise gefilmte Anprobe
gespeichert und wiederholt aul dem Bildschirm (1) ein-
geblendet werden kann,

4, Elekirospiegel nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Farbdarstellung auf dem Bildschirm
(1) entsprechend den Tageskchtbedingungen erfolgen
kann.

5. Elektrospiegel nach Anspruch 1, dadurch gekenn-
zeichnet, daf} ein Kleidungsstiick der auf dem Bild-
schirm (1) dargestellten Person beziiglich Farbe und/
oder Muster und/oder Stoffart und/oder Schnitt und/
oder erforderlicher Liangeninderungen gedndert auf
dem Bildschirm (1) dargestellt werden kann.

6. Elekfrospiegel nach Anspruch 1, dadurch gekenn-
zeichnet, daB die betr. Person auch mit anderen Klei-
dungsstiicken als sie gerade trégt auf dem Bildschirm
(1) dargestellt werden kann.

7. Elektrospiegel nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, da8 die in diesen
Anspriichen beschricbenen Funktionen zumindest teil-
weise auch [ir gespeicherte Anproben entsprechend
durchgetithrt werden konnen,

8. Elektrospiegel nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, dafl Informationen
zu den dargestellien Kleidungsstiicken aufl einem zu-
sitzlichen kleineren Display (2) angezeigt werden kon-
nen.

9. Elektrospiegel nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, dall vorzugsweise
alle Funktionen auch iiber eine Fernbedienung gesteu-
ert werden konnen.

Hierzu 1 Seite(n) Zeichnungen
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Display material is formed by front partialiy-refiective layer and roar Inyer carrying
information made visibis by backiighting, hence forming composiis acting as
mivror or display

NO documents avaiabie for this prionty fuarmber

Inventor(s): BENESCH MARKUS [DE] + (BENESCH, MARKUS)
Applicant(s): BENESCH MARKUS [DE] + (BENESCH, MARKUS)
Classification: - international: GO9F13/12; (IPC1-7). GO9F9/00

- cooperative: GO9F13/12
Application number: DE1999143355 19990910

Priority number(s): DE1999143355 19990910

Abstract of DETBS4E3SS (A1)

The front laver (1} is partialiy-reflective laver, Behind it s a digplay laver (), on which
iformation is seen whan Huminatad actively or passively, Light incident on tha reflective
faver from e frond, i largely refleciad, a3 from a murror, Humination of the display laver,
reveals is information o a viewer at the fronb

http://worldwide.espacenet.com/publicationDetails/biblioc?CC=DE&NR=19943355A1&K... 12/2/2013
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BUNDESREPUBLIK @ Offenlegungsschrift @ Int.CL7:
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DEUTSCHLAND
@ DE 19943355 A1 -
. L
@) Aktenzeichen: 199 43 355.0 [Ty
@ Anmeldetag: 10. 9. 1999 o
DEUTSCHES Offenlegungstag:  15. 3.2001 g
PATENT- UND ey
MARKENAMT o
F
L
(]
D Anmelder: @ Erfinder:
Benesch, Markus, 80538 Miinchen, DE gleich Anmelider
Vertreter: Fir die Beurteilung der Patentfahigkeit in Betracht
Schwabe, Sandmair, Marx, 81677 Miinchen zu ziehende Druckschriften:
DE 94 01801 U1
GB 2141280 A
us 56 57 563
us 47 47 223
WO 95 23401 A1
Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen
& Reflektierendes Material mit Displayfunktion, Vorrichtung, die ein soiches Material umfaft
&)  Die Erfindung betrifft ein Material, insbesondere Ver-
bundmaterial, mit Doppelfunktion, das zugleich als Spie-
gel und als Informationsanzeigevorrichtung verwendet
werden kann,
Das reflektierende Material mit Displayfunktion umfaf3t
eine reflektierende Schicht und eine auf einer Rickseite
der reflektierenden Schicht angeordnete Informationsan-
zeigeschicht, um mittels aktiver oder passiver Ausleuch-
tung Information darzubieten, bei weichem Material die
reflektierende Schicht zumindest abschnittsweise ein par-
tielles Reflexionsvermégen aufweist, das so gewdhlt ist,
dafd die reflektierende Schicht Licht, das von der Vorder-
seite auf die reflektierende Schicht auftrifft, (berwiegend
reflektiert, um als Spiegel zu wirken, dal3 jedoch bei Aus-
leuchtung der Informationsanzeigeschicht Information
von der VYorderseite der reflektierenden Schicht her sicht-
bar ist.
BUNDESDRUCKEREI 01.01 102 011/813/1 13
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Beschreibung

Die vorliegende Erfindung betritft ein reflekticrendes Ma-
terial mit Displayfunktion und bevorzugte Verwendungstfor-
men eines solchen Matertals, insbesondere in Vorrichtungen
mit elekirischer Ausleuchtung,

Spicgel und Materialien mit refickticrender Oberfliche
finden in der Technik und im Design vielfach Anwendung.
In der Regel sind Spiegel bzw. Materialien mit reflektieren-
der QOberflache nur fiir den Zweck ausgelegt, einfallendes
Licht geeignet zu reflektieren. Fiir moderne Biirogebiude
sind auch verspiegelte Oberflichen bekannt, die zwar im
sichtbaren Spektralbereich iiberwiegend reflektierend sind,
die jedoch im infraroten Spektralbereich weitgehend in-
transparent sind. Ubliche Materialien mit reflektierender
Oberfldche sind somit in ihrer Funktionalitit erheblich ein-
geschrinkt.

In der Technik sind auch viele Arten von Informationsan-
zeigevorrichtungen bekannt, beispielsweise Bildschirme,
LED-Displays, LCD-Displays etc. Die dem Betrachier
sichtbare Oberfliche solcher Informationsanzeigevorrich-
tungen geniigt jedoch hdufig nicht den Anforderungen des
modernen Designs und kénnen insbesondere nicht als Spie-
gel eingesetzi werden.

Aufgabe der vorliegenden Erfindung ist es, ein Material,
insbesondere Verbundmaterial, zu schaffen, das zugleich als
Spiegel und als Informationsanzeige verwendet werden
kann. Fine weitere Aufgabe der vorliegenden Erfindung ist
es, bevorzugte Anwendungen des erfindungsgemiBen Mate-
rials zu schaffen.

Diese Aufgabe wird geltst durch ein Material mit den
Merkmalen nach Anspruch 1 sowie durch eine Vorrichiung
nach einem der Anspriiche 23 bis 26, 28, 29 und 31. Vorteil-
hafte Weiterbildungen sind Gegenstand der riickbezogenen
Unteransprliche.

GemiB der Erfindung wird ein Material, insbesondere ein
Verbundmaterial, geschaffen, das eine reflektierende
Schicht und eine Informationsanzeigeschicht umfaft. Die
reflektierende Schicht dient als Spiegel, um insbesondere im
sichtbaren Spektralbereich Licht, das von einer Vorderseite
bzw. Betrachtungsseite aus auf das Materia!l einfillt, zuriick
zu reflektieren. Die Informatcnsanzeigeschicht ist geméB
der Erfindung auf der Riickseite der reflektierenden Schicht
angecrdnet, d. h. bei bestimmungsgemifer Verwendung des
Materials auf der der Betrachtungsseite des Materials abge-
wandten Seite des Materials.

Die Informationsanzeigeschicht bietet mittels aktiver
oder passiver Ausleuchtung Information in Form eines
Lichtmusters mit Helligkeits- und/oder Farbunterschieden
dar, die insbesondere im sichtbaren Spektralbereich darge-
boten werden.

Die reflektierende Schicht des erfindungsgemiBen Mate-
rials weist ein partielles Reflexionsverméigen aufl, d.h.
Licht, das auf die reflektierende Schicht auftrifft, wird von
dieser nur zum Teil reflektiert, der iibrige Teil des Lichts
wird transmittiert. Somit kann das Lichtmuster, das von der
Informationsanzeigeschicht dargeboten wird, die reflektie-
rende Schicht teilweise durchdringen, um aufl der Oberfli-
che der refickticrenden Schicht als Information wahrgenom-
men werden zu kénnen.

Gemill der BErfindung wird deshalb ein Material mit dop-
pelter Funktion geschaffen. Das Material kann einerseits als
Spiegel verwendet werden und andererscits als Informati-
onsanzeige. GemiB der Briindung kénnen beide Funkiionen
auf engstem Raum und mit ein- und demselben Material rea-
lisiert werden, so daB Platz und Herstellungs- und Betriebs-
kosten eingespart werden kdnnen,

Das erfindungsgemiBe Malerial kann vielfiltig dort ein-
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gesetzt werden, wo aus funktionelien Griinden eine Infor-
mationsanzeige gewlinscht ist, wo aber gleichzeitig, bei-
spiclsweise aus &sthetischen Griinden, cine spiegelnde
Oberflidche gewlinscht ist.

Diese Doppelfunktion kann vielfiltig ausgenutzt werden.
Viele in der Teehnik eingesetzten Informationsanzeigen wir-
ken insbesondere im ausgeschalteten Zustand undsthetisch.
Dies gilt beispielsweise fiir LED-Anzeigen, auf denen man
selbst im ausgeschalteten Zustand die Ziffernfelder ohne
weiteres erkennen kann. Gemif der Erfindung ist die Ober-
fldche solcher Informationsanzeigevorrichiungen verspie-
gelt, was den #isthetischen Gesamteindruck deutlich verbes-
sert. Gemif} der Erfindung entféllt somit der stérende dsthe-
tische Gesamieindruck von Informationsanzeigen vollstén-
dig.

Gemif der vorliegenden Erfindung kann auf der verspie-
gelten Oberfliche des Materials Information vollig unerwar-
tet fiir einen Betrachter eingeblendet werden. Dies gilt umso
mehr, als es ungewOhnlich ist, daBl aul einer reflektierenden
Oberifliche Information dargesiellt wird. Diese Uberra-
schende Wirkung kann dazu genutzt werden, um die Auf-
merksamkeit des Betrachters umso mehr auf die dargestellle
Information zu lenken. Das erfindungsgemiBe Material eig-
net sich deshalb insbesondere zu Werbezwecken oder Warn-
zwecken,

Unter dem Begrifl passive Ausleuchtung wird nachfol-
gend insbesondere die Ausleuchtung der Informationsanzei-
geschicht mittels einer auf der Riickseite der Informations-
anzeigeschicht befindlichen Lichtquelle verstanden, die
zweckmiiBig zu jedem beliebigen Zeitpunkt zuschaltbar ist
und vorzugsweise Licht mit variabler Intensitit bereitstellen
kann. Bei dieser Ausfihrungsform bietet die Informations-
anzeigeschicht zur Darstellung von Information Abschnitre
unterschiedlicher Transmission und/oder unterschiedlichem
spekitralem Absorptionsvermdogen dar, die Licht, das von der
Lichtguelle auf die Informationsanzeigeschicht aulteiflt und
diese durchdringt, in der Intensitdt und/oder Farbe unter-
schiedlich modulieren.

Unter dem Begriif aktive Ausleuchtung wird nachfolgend
insbesondere verstanden, daff zumindest einzelne Ab-
schnitte der Informationsanzeigeschicht aufgrund eines
elekirischen Mechanismus selbsttiitig Licht emittieren kon-
nen, wie dies beispielsweise fiir LED-Arrays bekannt ist.

‘Weitere Einzelheiten zur aktiven oder passiven Ausleuch-
tung der Informationsanzeigeschicht werden nachfolgend
unter Bezugnahme auf bevorzugte AusfGhrungsformen
noch ausfiihrlicher beschrieben werden,

Damit Licht von der Riickseite des Materials, d. h. von
der der Betrachiungs- bzw. Vorderseite abgewandien Seile
des Materials, zur Betrachtungsseite gelangen kann, weist
die reflektierende Schicht gem#fl der vorliegenden Erfin-
dung ein partielles Reflexionsvermdgen auf, d. h, ein Refle-
xionsvermégen von weniger als 100 Prozent. Die reflektie-
rende Schicht braucht jedoch nicht auf der gesamten Ober-
flicke ein solches partielles Reflexionsvermgen aulweisen,
Ein partielles Reflexionsverm&gen ist nur an solchen Ab-
schnitten erforderlich, an denen Information tatsidchlich dar-
gestellt werden soll,

Infolge der aktiven oder passiven Ausleuchtung der Infor-
mationsanzeigeschicht tillt Licht von der Seite der Informa-
tionsanzeigeschicht her auf die reflekrierende Schicht auf,
durchdringt diese teilweise und kann dann von der Betrach-
tungsseite des Maierials aus bzw. auf der reflekiierenden
Schicht wahrgenommen werden.

Als Information kann gemiB der Erfindung jegliche Be-
wegt- und/oder Standbildinformation dargestellt werden.
Beispiele fiir Bewegtbildinformation sind Videobildsequen-
zen, Fernsehbildinformation, technische Anzeigen mit zeit-
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lich variablem Inhalt, beispiclsweise Zeichen- und/oder Zif-
fernanzeigen oder Datums- und/oder Zeitinformation, je-
weils in schwarzweifl und/oder Farbe. Beispiele fiir Stand-
bildinformation sind statische Darstellungen von Motiven in
schwarzweill und/oder Farbe, fechnische Informationen,
wie beispielsweise Zeichen- und/foder Ziffernanzeigen, aber
auch Texturen oder Strukturicrungen von Materialien, dic
hinter der reflektierenden Schicht angeordnet sind.

Das Reflexionsvermégen der reflektierenden Schicht
wird zumindest in dem Spektralbereich, in dem die Informa-
tdon mittels Licht einer vorgegebenen Wellenfinge bzw.
Wellenlangenverteilung dargestellt werden soll, so gewihlt,
daB Licht, das von der Vorder- bzw. Betrachtungsseite des
Materials aus auf die reflektierende Schicht auftrifft, ausrei-
chend reflelktiert wird, so daB die reflektierende Schicht als
Spiegel mit einem zufriedenstellenden Reflexionsvermdégen
funktioniert. Andererseits ist das Reflexionsvermogen der
reflektierenden Schicht auch so gewihlt, dafl ausreichend
viel Licht, das die darzustellende Information verkorpert,
die reflektierende Schicht von der Malerialriickseite aus
durchdringen kann und auf der Vorder- bzw. Betrachtungs-
seite des Materials deutlich als Tnformation wahrgenommen
werden kann. Das Reflexionsvermogen der reflektierenden
Schicht unterliegt insofern einem gewissen Kompromi§i,
was von verschiedenen Faktoren abhingt, beispiclsweise
davon, wie lichtstark die Ausleuchtung der Informationsan-
zeigeschicht ist, wie hell der Vordergrund des Materials
beim bestimmungsgemifien Gebrauch ist und wie lichtstark
die Information auf der reflektierenden Schicht eingeblendet
werden soll.

Vorzugsweise liegt das Reflexionsvermdgen der reflektie-
renden Schicht zumindest in dem Spekiralbereich, in dem
die Information mitrels Licht einer vorgegebenen Wellen-
linge bzw. Wellenldngenverteilung dargestellt werden soll,
im Bereich von 75 bis 95 Prozent, insbesondere im Bereich
von 85 bis 95 Prozent.

Bevorzugt ist das Reflexionsvermégen der reflektieren-
den Schicht im gesamten sichtbaren Spekiralbereich im we-
sentlichen konstant, Ein solches Reflexionsvermégen kann
durch metallisches Bedampfen einer Oberfliche oder durch
Beschichten mit einer dielektrischen Vielfachbeschichtung,
insbesondere mit einer Anzahl vor dielektrischen Schichten
mit einer Dicke von jeweils etwa einem Viertel der Wellen-
linge von Licht im relevanten Spektralbereich, erreicht wer-
den.

Das im sichtbaren Spektralbereich gewihlte Reflexions-
vermdgen kann sich auch bis in den infraroten Spekiralbe-
reich fortsetzen. Es kann jedoch auch bevorzugt sein, daf
die reflektierende Schicht im infraroien Spekiralbereich sehr
viel durchlissiger als im sichtbaren Spektralbereich ist, um
einer fibermafBigen Erwirmung der Informationsanzeige-
schicht bei der Ausleuchtung entgegenzuwirken,

Damit das Reflexionsvermdgen der reflekiierenden
Schicht nicht durch Hintergrundrefiexionen hinter der re-
flektierenden Schicht beeintriichtigt wird, wird es bevorzugt,
dali zumindest die der reflektierenden Schicht zugewandte
Oberfldche der Informationsanzeigeschicht mit einer Anti-
reflexionsbeschichtung, wie sie beispielsweise von Brillen
her bekannt ist, insbesondere mit diclckirischen Mcehrlach-
schichten, versehen ist. Bevorzugt wird femer, daf3 die In-
formationsanzeigeschicht dann, wenn diese nicht ausge-
leuchte{ wird, einen dunklen Iintergrund darbietet, so dafi
moglichst kein stérendes Licht von der Riickseite der reflek-
tierenden Schicht her zu deren Vorderseite gelangen kann.
Zu diesem Zweck kann die Riickseite der Informationsan-
zeigeschicht auch mit einer Licht diffus streuenden Oberflé-
che verschen sein,

Bevorzugt ist die reflekiierende Schichl unmitielbar mit
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der Informationsanzeigeschicht zu einem Verbundmaterial
mit Sandwich-Struktur verbunden. Es kann jedoch auch ein
Spalt zwischen den beiden Schichten vorgeschen sein. Bei
letztgenannter Austiihrungstform wird es bevorzugt, dall der
Spalt stimseitig lichtdicht abgeschlossen ist, so daf in den
Spalt im wesentlichen kein Licht seitlich einfallen kann, das
sonst durch dic Abschnitte der reflekticrende Schicht mit
dem partiellen Reflexionsvermogen auf der Materialvorder-
seite sichtbar wire.

Bei ciner ersten Ausfiihrungsform, insbesondere mit pas-
siver Ausleuchiung der Informationsanzeigeschichy, ist die
Informationsanzeigeschicht als transparentes bzw. semitran-
sparentes Material ausgebildet, dall zur Darstellung von In-
formation Abschnitte mit uaterschiedlicher Transmission
aufweist. Wird eine solche Schicht riickseitig mittels einer
Lichtquelle ausgeleuchtet, so wird das die Informationsan-
zeigeschicht durchdringende Licht von den Abschnitten mit
unterschiedlicher Transparenz intensitdtsmoduliert, so dafl
dem Lichtstrom eine Information aufgepriglt wird. Die
‘Transparenz des Materials kann fiir alle Wellenldngen im
sichtbaren Spektralbereich gleichmiBig sein, sic kann je-
doch auch spekiral verschieden sein, so dafl dem Lichtstrom
neben Graustufeninformation zusitzlich auch ein Farbmu-
ster als Information aufgeprégt werden kann.

Besonders bevorzugt umfaft das transparente bzw. semit-
ransparente Material der Informationsanzeigeschicht einen
geeigneten Kunststoffilm. beispielsweise in der Art von
Schwarweifi- oder Farbnegativfilmen, insbesondere einen
sogenannten Backlightfilm, Bei dem transparenten bzw. se-
mitransparenten Material der Informationsanzeigeschicht
kann es sich jedoch auch um eine Glas- oder Kunststoff-
schicht handeln, die entweder oberflichlich mit einem Grau-
stufen- oder Farbmuster verschen ist, beispielsweise durch
Aniizen und/oder Einfirben der Oberfiiche, oder die im
Material selbst Graustufen- oder Farbmuster aufweist, bei-
spielsweise hervorgerufen durch Einlagerungen. Hine sol-
che Glas- oder Kunststoffschicht weist vorzugsweise eine
Licht diffus strenende Oberfliche auf, so da8 Licht, das
durch die reflektierende Schicht hindurchgelangt, nicht di-
rekt zuriickreflektiert wird. Schliefilich kann die Informati-
onsanzeigeschicht auch ein anderes transparentes bzw. se-
milransparentes Material unfassen, das einem Lichtstrom
Intensitéfs- oder Farbmuster aufprigen kann, beispielsweise
ein vergleichsweise grobmaschiges Textil mit einer Gewe-
bestrukturierung oder eine vergleichsweise diinne einge-
schwiirzte und/oder eingelirbte Pappenbahn.

Bei einer weiteren Ausfiihrungsform vmfaBt die Informa-
tionsanzeigeschicht eine Matrix bzw. einen Array aus lichte-
miuierenden Polymeren. Von solchen Polymeren ist be-
kannt, daB diese dhnlich wie Halbleiter eine Bandlicke auf-
weisen, so daB bei Anlegen einer geeigneten Spannung von
dem Kunststoff Licht emittiert wird, Im Stand der Technik
sind auch bereits Arrays aus lichtemitlierenden Polymeren
bekannt, die einzeln ansteuerbare Felder in der Art einer
LED-Matrix aufweisen, denen jeweils eine Steuerelektrode
zugeordnet ist. Vorzugsweise weist die Riickseite einer sol-
chen Matrix eine Licht diffus streuende Oberflsiche auf,

Die vorgenannien Maierialien fiir die Informationsanzei-
geschicht kénnen auch plastisch, beispictsweisce durch Wiir-
mebeaufschlagung, zu einer beliehigen dreidimensionalen
Form geformt sein. Besonders bevorzugt wird eine plasti-
sche Verformung bei Lampenschirmen oder Lampenséulen,
die mit einem erfindungsgemiflien Material beschichiet bzw.
versehen sind.

Bei dieser Ausfithrungstorm kann die reflektierende
Schicht in Form einer metallischen oder dielektrischen Be-
schichtung unmittelbar auf die Informationsanzeigeschicht
aulgebracht sein, beispielsweise unmiitelbar auf einen
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Kunststoffilm oder eine Matrix aus lichtemittierenden Poly-
meren. Auf diese Weise kinnen die Herstellungskosten des
Materials noch weiter gesenkt werden.

Die reflektierende Schicht kann auch auf einem separaten
transparenten Material aufgebracht sein, das mit der Infor-
mationsanzeigeschicht zu einem flachigen Verbundmaterial
verbunden ist, beispiclsweise cinem Laminat mit Sandwich-
Struktor. Insbesondere kann die reflektierende Schicht un-
mittelbar auf der Oberfliche einer Kunststoffschicht ansge-
bildet ist, beispielsweise durch Bedampfen mit einer Metall-
schicht oder einer dielektrischen Vielfachschicht. Vorzugs-
weise ist die Kunststoffschicht mit der Informationsanzeige-
schicht thermoverschweiBt oder mittels Verkleben als Lami-
natmaterial ausgebildet.

Bei einer anderen bevorzugten Ausfiihrungsform ist die
Informationsanzeigeschicht so ausgelegt, daB zumindest ein
Abschaitt von dieser aktiv ausleuchtbar ist. Beispiele fiir ak-
tiv ausleuchtbare Informationsanzeigeschichten sind Bild-
schirme, insbesondere lichtstarke Plasmabildschirme, LCD-
Displays, die fiir Durchlichtbetrieb mit Hintergrundaus-
leuchtung ausgelegt sind, wie diese beispiclsweise von der
Ansteuerung von Overhead-Projektoren mittels Computer
her bekannt sind, eine Schicht, die eine Matrix bzw. ein Ar-
ray aus LEDs umfait, etc.

Bei dieser Ausfilhrungsform kann die reflektierende
Schicht, insbesondere eine metallische oder dielektrische
Vielfachbeschichtung, unmittelbar auf der Oberfldiche der
Informationsanzeigeschicht ausgebildet sein. Weil solche
Informationsanzeigen jedoch hiiufig als Fertigkomponenten
zugekaufit werden soll, wird es bevorzugt, daB die reflektie-
rende Schicht auf der Oberfliche einer Glas- oder Kunst-
stoffschicht oder einer anderen geeigneten {ransparenten
Schicht ausgebildet ist. Diese Schicht ist dann beispiels-
weise durch Verkleben, Laminteren oder eine andere geeig-
nete  Verbindungstechnik it der Iaforimationsanzeige-
schicht verbunden.

Fir LEDs aber auch lichtemittierende Polymere ist es
charakteristisch, daff die Lichtemission in einem vergleichs-
weise schmalbandigen Spektralbereich erfolgt, beispiels-
weise im roten Spekiralbereich. Deshalb wird bei einer wei-
teren bevorzugten Austfithrungsform das spektrale Reflexi-
onsvermdgen der reflektierenden Schicht gerade so gewihlt,
daf dieses in dem schmalbandigen Emissionswellenlangen-
bereich ein vergleichbar schmaltbandiges Minimum auf-
weist, wohingegen das ReHexionsvermdgen im {brigen
Spekiralbereich. wie auch bei den vorgenannten Ausfiih-
rungsformen, einen vergleichsweise hohen und vorzugs-
weise anndhernd konstanten Wert annimmi. Insbesondere
kann im tbrigen Spekiralbereich das Reflexionsvermégen
des Spiegels moglichst nahe an 100 Prozent gewihit wer-
den. Auf diese Weise wird sichergestellt, dal noch mehr
Licht von der Informationsanzeigeschicht die reflektierende
Schicht durchdringen und von einemn Betrachler wahrge-
nommen werden kann, dafl jedoch in den iibrigen Spektral-
bereichen das Material als hochwertiges Spiegelmaterial
eingesetzt werden kann. Das hohe Transmissionsvermégen
in einem relativ schmalbandigen Spektralbereich wird je-
doch von Betrachtern nicht als stbrend emptunden. Dies
fihrt viclmehr nur zu cinem geringfiigig herabgeminderten
Reflexionsvermégen des Spiegels.

Ein solches Reflexionsvermogen Lt sich durch Vielfach-
beschichten mit dielekirischen Lambda-Viertelschichten
ohne weiteres erreichen. Bevorzugt liegt das minimale Re-
flexionsvermigen der reflektierenden Schicht im Bereich
des schmalbandigen Minimums im Bereich von 50 bis 85
Prozent, insbesondere im Bereich von 50 bis 65 Prozent.

Bevorzugt ist bei simtlichen vorgenannten Ausfiihrungs-
formen sumnindest die refllekiierende Schicht von einer
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Schutzschicht iiherzogen, die als mechanischer Schutz und/
oder Oxidationsschutz fiir die dblicherweise empfindliche
reflektierende Schicht dient. Solche Schutzschichten sind im
Stand der ‘Technik beispielsweise zum Schutz von Spiegeln
oder Brillenglisern bekannt.

Nachfolgend wird die Erfindang in beispiclhafter Weise
und unter Bezugnahme auf dic beigefligten Zeichnungen be-
vorzugter Ausfithrungsbeispiele erliutert. Dabel werden
weitere Merkmale und Vorteile der Erfindung ersichtlich
werden. Die Figuren stellen dar:

Fig. 1 eine schematische Querschnittsansicht eines erfin-
dungsgemiBen Materials gemifl einer ersten Ausfithrungs-
form mit passiver Ausleuchtung der Informationsanzeige-
schicht;

Fig, 2 eine schematische Querschnittsansicht eines erfin-
dungsgemiBen Materials gemi einer zweiten Ausfith-
rungsform mit aktiver Ausleuchtung der Informationsanzei-
geschicht;

Fig. 3 eine schematische Querschnittsansichl einer
Lampe mit elnem erfindungsgeméfien Matenial gemdld der
ersten Ausfithrungsform; und

Fig. 4 cine schematische Ansicht eines Spiegels, der ein
erfindungsgemifies Material gemif der zweiten Ausfih-
rungsform aufweist, um wahlweise Information anzuzeigen
oder als Spiegel zu dienen.

In den Figuren bezeichnen gleiche Bezugszeichen identi-
sche oder gleichwirkende Hlemente bzw. Merkmale.

Fig. 1 zeig! eine schematische Querschnittsansicht eines
erfindungsgemilen Materials gemél einer ersten Austlh-
rungsform. Das Material umfait eine reflekiierende Schicht
1 und eine Informarionsanzeigeschicht 2. Wie durch die un-
terschiedlich gepunkieten Abschnitte der Informationsan-
zeigeschicht 2 schematisch angedeutet ist, umfaft diese eine
Anzahl von Abschnitten unterschiedlicher Transparenz fiir
Licht, insbesondere in dem Spekiralbereich, in dem Infor-
mation dargestellt werden scll. Dies ist (iblicherweise der
sichtbare Spektralbereich, kann jedoch beispielsweise auch
der infrarote Spektralbereich sein. Auf der Riickseite der In-
formationsanzeigeschicht 2, d. h, auf der der reflekiierenden
Schicht 1 abgewandten Seite, ist eine Lichtquelle 4 angeord-
net, die wahlweise an- und abgeschaltet werden kann und
vorzugsweise auch hinsichtlich der Intensitit gestevert wer-
den kann. Es kann auch vorgeschen sein, da8 einzelne Ab-
schnitte der Informationsanzeigeschicht 2 mittels gesonder-
ter, unabhingig ansteuerbarer Lichtquellen ausgeleuchtet
werden kdnnen.

Licht, das von der Vorderseite bzw, bestimmungsgemi-
fien Betrachtungsseite, d. h. in Fig. 1 vom linken Rand aus,
aul” die reflektierende Schicht 1 aufiriflt, wird von dieser
partiell reflektiert, Der reflektierte Anteil R hingt von dem
Reflexionsvermdégen der reflektierenden Schicht 1 ab und
liegt bei einer besonders bevorzugten Ausfiihrungsform im
Bereich von 85 bis 95 Prozent, so daB der grofite Teil des
einfallenden Lichts wieder reflektiert wird. Somit kann die
reflektierende Schicht als Spiegel fiir einen aul der Vorder-
seite des Materials befindlichen Betrachter dienen.

Licht, das von der Lichtquelle emittiert wird, gelangt
durch die Informationsanzeigeschicht 2. Dabei wird dem
Lichtstrom aufgrund der Abschnitte mit unterschicdlicher
Transparenz Information aufgeprégt. Die Transparenz kann
im gesamten Emissionswellenlingenbereich der Lichtquelle
4 nahezu konstant sein. In diesem Falt wird dem Licht Infor-
mation in Form von Grausmfenwerten aufgeprigt. Die
Transparenz kann jedoch auch tiber den Bmissionswellen-
langenbereich der Lichtquelle 4 variieren, In einem solchen
Fall wird dem Licht Information auch in Form von Farbstu-
fenwerten aufgeprigt,

Nach Durchqueren der Informationsanseigeschicht 2
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trifft das Licht schlicfilich auf dic Riickseite der reflekiieren-
den Schicht 1 auf, Von dieser wird ein Teil T, abhingig vom
gewiahlten Reflexionsvermogen der reflektierenden Schicht
1, zur Vorder- bzw. Betrachfungsseite des Materials hin
durchgelassen, Dort ist die dem Licht aufgeprigte Informa-
tion schlicflich auf der Oberflache des Materials sichtbar.

Durch wahlweises An- und Abschalten und Variicren der
Intensitdt der Lichtquelle kann die Information wahlweise
zugeschaltet und in der Helligkeit variabel auf der Oberfla-
che der reflektierenden Schicht 1 angezeigt werden,

Als Materialien fiir die Informationsanzeigeschicht 2
kommen Glas- oder Kunststoffschichten in Frage, auf deren
Oberflache oder in deren Volumen Information in Form von
grauen oder tarbigen Bereichen aufgeprigt oder eingelagert
ist. Bs kommen auch jegliche andere transparente Materia-
lien in Frage, die Abschnitte mit unterschiedlicher Transpa-
renz aulweisen, beispielsweise vergleichsweise grobma-
schige Textilien, wo die Strukiur des Gewebes der darzustel-
lenden I[nformation entspricht. Bei diesen Materialien wird
die Information liberwiegend nur in Form von Standbildern,
d. h. zeitlich nicht variablen Bildern bzw. Zeichen, dargebo-
ten.

Als Material fiir die Informationsanzeigeschicht 2 kann
jedoch auch ein Projektionsschirm mit Hintergrundaus-
leuchtung oder ein LUD-Display mit Hintergrundausleuch-
tung verwendet werden.

Fig. 2 zeigt eine schematische Querschnittsansicht eines
erfindungsgemifen Materials gemilB einer zweilen Ausfiih-
rungsform, Bei diesem Material wird die Informationsanzei-
geschicht aktiv ausgeleuchtet. Zu diesem Zweck umfaBt die
Informationsanzeigeschicht § eine Anzahl von Abschnitten,
deren Helligkeit unabhingig voneinander binér und/oder in
belichigen Abstufungen variiert werden kann. Dies ist in
Fig. 2 schematisch durch die schraffierten und nicht schraf-
fierten Felder 5a bzw. 5b angedeutet.

Beispiele {iir eine solche Informationsanzeigeschicht sind
insbesondere LLD-Arrays, Arrays aus lichtemittierenden
Polymeren oder Bildschirme. Solche Anzeigen eignen sich
sowohl fiir die Darstellung von Bewegtbildern als auch von
Standbildern.

Die Ausleuchtung der Informationsanzeigeschicht 5 fithrt
zu einem Lichtstrom, dem Information in orm von Hellig-
keits- und/oder Farbmustern aafgeprigt ist. Dieser Licht-
strom trifft auf die Riickseite der reflektierenden Schicht 1
auf und wird von dieser teilweise zur Vorder- bzw. Betrach-
tungsseite hin durchgelassen. Dort ist die Information in
Form von Helligkeits- und/oder Farbmustern auf der Qber-
fldche der reflektierenden Schicht 1 sichtbar,

Fig. 3 zeigl schematisch eine Querschnitisansicht einer
Lampe 6 mit einem erfindungsgemifien Material gemill der
ersten Ausfiihrungsform.

Die Lampe ist bei dem dargestellten Beispiel sdulenartig
ausgebildet und umfaBt im oberen Bereich einen Lampen-
schirm, der um die Lichtquelle 4 herum angeordnet ist. Der
Lampenschirm umfafit das erfindungsgemife Material mit
der reflektierenden Schicht 1 und der Informationsanzeige-
schicht 2, § oder besteht voll und ganz aus diesem, Die
Lampe umfaBt auferdem einen LampenfuBl 9, eine Standfli-
che 8, dic vorzugsweise geschlossen ausgebildet ist, und cin
oberes Ende 7, das beim dem dargestellten Ausfithrungshei-
spiel nach oben hin offen ist. Grundsitzlich kann die Lampe
oder der Lampenschirm auch beliebig anders gestaltet sein.

Ist die Lichtquelie 4 ausgeschaliet, so wirkt der Lampen-
schirm als reflektierender Spiegel. Wird die Lichiquelle 4
cingeschaltet, so wird dem Licht beim Durchqueren der In-
formationsanzeigeschicht 2, § Information in Form von ab-
schnittsweise unterschiedlichen Helligkeits- und/oder Harb-
dnderungen aulgeprigl. Das modulierte Licht durchquert
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die refiektierende Schicht 1 mit dem particllen Reflexions-
vermogen und kann auf der Oberflache des Lampenschirms
als [ntormation wahrgenommen werden.

Zur Anzeige von Standbildinformation kann das Material
der Informationsanzeigeschicht 2 unterschiediich ge-
schwiirzte undfoder gefdrbie Abschnitte auf der Oberflache
oder im Materialvolumen aufweisen. Beispicle fiir Materia-
lien des Lampenschirms sind diinne Pappenbahnen, Kunst-
stoffilme, ecinfache Glas- oder Kunststofformen, Maschen-
strukturen, beispiclsweise aus Texfilien, etc. Inshesondere
kann das Material des Lampenschirms auch mit einer semit-
ransparenten Druckfarbe, beispielsweise im Siebdruckver-
fahren, oberflichlich eingefirbt sein.

Die reflektierende Schicht 1 kann unmittelbar auf das Ma-
terial der Informationsanzeigeschicht 2 aufgebracht sein.
Die reflektierende Schicht kann jedoch auch auf ecinem
Uberzug aus einem transparenten Material, beispielsweise
Kunststoff oder Glas, aufgebracht sein. In letzterem Fall
wird es bevorzugt, dafl der Uberzug mit dem Material der
Informationsanzeigeschicht zu einem Verbundmaterial zu-
sammengefiigt ist. Als Verbindungsverfahren eignet sich
inshesondere ir Kunststoffmaterialien Thermo- Verschwei-
fen.

Zur einfacheren Montage kann der Lampenschirm, nach-
dem er zundchst aus dem erfindungsgemifien Material als
rechieckfrmige Bahn zurechtgeschnitien wurde, mil einerm
Verbindungsstreifen, beispielsweise einem selbstklebenden
Streifen oder mit einem Klettband, versehen und dann durch
Verbinden des Verbindungsstreifens mit einem anderen
Ende der Bahn zu einer geeigneten dreidimensionalen Form
zusammengefiigt werden.

Der Lampenschirm kann auch mit Versteiflungsringen etc,
versehen sein, um die dreidimensionale Form zu wahren
und um flir eine geeignete mechanische Stabilitédt zu sorgen.
Nach dem Zusamumentiigen kann der Lampenschirm auch
plastisch zu einer geeigneten dreidimensionalen Form wei-
tergeformt werden, beispielsweise durch Warmebeaufschla-
gung und Uberziehen iiber eine geeignete Form.

Ein Aufbau von der in ¥ig. 3 gezeigten Anordnung 146t
sich vielfdltig auch fiir andere Zwecke einsetzen. Beispiels-
weise als Reklame-LitfaBsdule mit geschlossenem oberen
Inde. Um die Aufmerksamkeit der Betrachter zu steigern,
konnen Teile der LitfaBsiule cine spiegelnde Oberfldche
aufweisen, was fiir Litfasdulen ungewohnlich ist, und kann
auf anderen Teilen nach Bedarf Werbeinformation oder auch
andere niiizliche Hinweise, beispielsweise Textinformation,
angezeigt werden,

Durch Ausschalten der Lichtquelle 4 kénnen alle Wer-
beinformationen auf einmal ausgeblendet und wieder einge-
blendet werden, Beim plétzlichen Hinblenden werden Pas-
santen unwillkiirlich die LitfaBsdule genauver fixieren, um
festzustellen, was sich da im Gesichtsfeld gerade gedndert
hat. Somil kann in einfacher Weise die gewiinschte erhéhle
Aufmerksamkeit des Publikems fiir Werbeinformation be-
werkstelligt werden. Um diesen Effelt noch weiter zu stei-
gern, kann jedem Informationsanzeigeabschnitt eine eigene
und selbsttitig schaltbare Lichtquelle zugeordnet sein,

In einzelnen oder sdmtlichen Feldern der LitfaBsdule kén-
nen auch Bewegtbilder dargestellt werden, wenn man hinter
der reflektierenden Schicht I gecignete aktive Informations-
anzeigevorrichtungen verwendet, wie diese vorstehend be-
schrieben wurden.

Die Steuerung der Lichrquelle und der Informationsanzei-
geschicht 5 erfolgt mit Hilfe eines Computers oder einer ge-
cigneten Steuercinheit.

Fig. 4 zeigt schlieBlich ein tafelformiges Fldchenelement
10, das zumindest abschnittsweise cin Material gemih der
vorliegenden Erfindung urmlaft.
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Das Flichenelement 10, umfalt cinen Randbereich 11, ci-
nen Zentralbereich 12 und einen kleineren Abschnitt 13. Zur
nachfolgenden Beschreibung sei der Ubersichtlichkeit hal-
ber angenommen, daB der Randbereich 11 und der kleinere
Abschnitt 13 ein erfindungsgemiBes Material umfaBt, wih-
rend der Zentralbercich ausschlieBlich als Spiegel funktio-
nicrt, Dic Erfindung ist jedoch nicht auf cinc solche Anord-
nung beschrankt.

Sofern die Informationsanzeigeschicht des Materials in
den Bereichen 11 und 13 nicht ausgeleuchter wird, weisen
auch diese Bereiche eine reflektierende Oberfldche auf. So-
mit wirkt das gesamte Flichenelement 10 als Spiegel.

Bei Ausleuchtung kann in den Bereichen 11 und 13 Infor-
mation eingeblendet werden. Beispielsweise lelle sich im
Randbereich 11 bei Bedarf ein ornamentaler Rahmen, bei-
spielsweise ein barocker Zierbildrahmen, einbienden. Ein
solches Ornament kann in eine aul der Riickseite befindliche
Kunststoffschicht eingefiirbt und/oder eingeschwiirzt sein,
Ein solches Ornament kann auch mitiels einer aktiven Infor-
mationsanzeigevorrichtung dargestellt werden, beispiels-
weise mit einer LCD-Anzeige mit Iintergrundausleuch-
tung.

Mit einer aktiven Informationsanzeigevorrichtung lassen
sich auch benutzerspezifisch unterschiedliche Informatio-
nen im Randbereich einblenden, beispiclsweise ein Zierrah-
men das eine mal und aktuelle Borsenkurse als Laufband
das andere mal.

Das erfindungsgemiBe Material kann auch an einer belie-
bigen anderen Stelle des Flichenelements 10 angeordnert
sein, beispielsweise in einem vergleichsweise kleinen Zen-
tralfeld 13. Mirtels einer auf der Riickseite angeordneten In-
formationsanzeigevorrichtung ktnnen beliebige Bildinfor-
mationen eingeblendet werden.

Eine bevorzugte Anwendung betritft die Hinblendung
von Stockwerksangaben und/oder weiteren Bedienhinwei-
sen im Spiegel eines Fahrstuhls, Eine weitere bevorzugte
Anwendung betriftt die Anzeige von kurzen Hinweis- oder
Warntexten in einem Spiegel, beispielsweise einem Hotel-
Zimmerspiegel.

Eine weilere bevorzugte Anwendung betriflt die Einblen-
dung von Text- oder Zahleninformationen anf die reflektie-
rende Oberfliche von Zierelementen von (egenstinden,
insbesondere Hlektrogerdten. Beispielsweise kann cine Ste-
reoanlage mit einem Bedienfeld versehen sein, das im nicht-
aktiven Zustand der Sterecanlage eine verspiegelte Oberfia-
che aufweist, Oder der Rahmen eines Monitors kann rmt
dem erfindungsgemifien Material bestiickt sein,

Beim Anschalten des Elektrogerits oder beim Feststellen
von Erschiitterungen durch einen herannahenden Benutzer
schaltet sich eine hinter der verspiegelten Oberflache des
Materials befindliche Informationsanzeige an und stelit dem
Benutzer niitzliche Bedieninformation dar, Nach Ausschal-
ten des Elektrogeriis weist das Material wiederum eine ver-
spiegelte Oberfliche auf. Bei der Informationsanzeige kann
es sich um LED-Displays, LCD-Displays mit Hintergrund-
ausleuchtung oder beliebige Bildschirmtypen handeln.

Tiir diese Anwendung eignen sich insbesondere auch ge-
eignet reflexionsbeschichieie Kunsistoffolien, beispiels-
weise verchromte Folien aus lichtemitticrenden Polymeren
in Matrixanordnung.

Zur Informationsanzeige ist das erfindungsgemifBe Mate-
rial zweckmiBig mit einer Steuereinheit, beispielsweise mit
einem Computer, verbunden, der die Informarionsanzeige
mittels der Informationsanzeigeschicht geeignet steuert.

Mit Hilfe des in Fig. 4 dargestellten spiegelnden Fliachen-
elements [4BL sich noch eine weitere bevorzugle Anwen-
dung realisieren, Hs sei der Fall betrachter, dal} der gesamte
zentrale Bereich 12 des Fldchenelemnents 10 aus dem erfin-
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dungsgeméiBen Material ausgebildet ist, mit einer aktiven
Informationsanzeigeschicht, und daf das FPlichenelement
als Spiegel in einem Bekleidungsgeschift verwendet wer-
den soll.

Die Korperstatur eines Betrachters werde erfaBt oder eine
typische Korperstatur sei in einer Speichervorrichtung einer
Steucreinheit abgespeichert. Auicrdem scien in dic Steuer-
einheit Parameter eingespeichert, die die Darstellung von
Bekleidungsstiicken mit Hilfe der Informationsanzeige steu-
ern kénnen.

Anstatt dall der Betrachter Bekleidungsstiicke miihsam
anprobiert, stellt sich der Betrachter einfach vor den Spie-
gel. Dabei wird sein Blickwinkel auf den Spiegel und seine
akmelle Beobachtungsposition erfaBt und in die Steuerein-
heit eingegeben. Auflerdem wird in die Steuereinheit einge-
geben, welches Bekleidungsstiick und in welcher Farbe,
GrioBe ete. der Betrachter elektronisch anzuprobieren
wiinscht. Auf Befehl wird mittels der Steuereinheit die hin-
ter demn Spiegel befindliche Informationsanzeige akliviert
und in Abhéngigkeit von vorsiehend genannten Parametern
geeignet angesteuert, um dem Betrachter auf dem Spiegel
die THusion elektronisch darzustellen, er habe das Beklei-
dungsstiick tatsiichlich anprobiert.

Bei dieser Anwendung erblickt der Betrachter auf dem
Spiegel Kérperpartien, die nicht von dem anzuprobierenden
Bekleidungsstiick verdeckt werden, in Rellexion, withrend
Korperpartien, die von dem anzuprobierenden Bekieidungs-
stiick verdeckt werden, mit Hilfe der Informationsanzeige-
schicht fiir den Benutzer an geeigneten Abschnitten des
Spiegels elekironisch und in Transmission durch die reflek-
tierende Schicht hindurch eingeblendet werden.

Weitere migliche Anwendungsformen des erfindungsge-
milen Materials umfassen:

— GroBe Spiegel oder ganze Schaufenster wechseln
zwischen Reflexion und projizierter Information;

— Kaufhausspiegel verwandeln sich ginzlich in eine
von hinten projizierbare Fliche, z. B. mit Video- oder
Werbefilmprojektion;

— Verkaufstheken oder Bartheken sind als verspiegelle
Kérper ausgebildet und werden bei Bedarf durchléssig,
so daRl man den Thekeninhalt sehen kann (dies ist ins-
besondere sinnvoll bei Giitern, die man vor Hitze oder
vor unbefugtem Zugriff schiitzen will);

— Lampen, Lampenschirme, Beleuchtungskérper und
dergleichen kénnen génzlich aus dem erfindungsgema-
Ben Marterial gefertigt sein;

— Verformte Kérper mit einer Oberfldche aus dem er-
findungsgeméBen Material lassen sich realisieren;

— Zimmerspiegel ktnnen eine Uhr mit Weckfunktion
enthalten, wobei sich der Spiegel bet Aktivierung der
Weckfunktion in einen Spiegel mit eingeblendeter Uhr-
und/oder Bild- und/foder Videoinformation verwandelt;
— Geritedeckel, Displays von Sterecanlagen und der-
gleichen kSnnen mit einer Folie gemiif der vorliegen-
den Erfindung beschichtet sein;

— Verchromte Kunststoffteile kénnen mit folierten Tei-
fen gemil der vorliegenden Erfindung kombiniert wer-
den, z. B. Bildschirme, Laptops, Taschenrechner, Tele-
fone und dergleichen;

— Kulissen fiir die Filmproduktion kénnen mit dem
Maierial realisiert werden.

Es ist offensichtlich, dafl die vorliegende Erfindung nicht
aut die vorstehend angetiihrten speziellen Austithrungsbei-
spicle und Anwendung beschrinkt ist, sondern daB vielmehr
zahlreiche Variationen und Modifikationen ausgetiihrt wer-
den kénnen, ohne voin Schutsbereich der beigeliigten Pa-
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tentanspriiche abzuweichen.

Patentanspriiche

1. Reflektierendes Material mit Displayfunktion, zu-
mindest umfassend:
— cine reflckticrende Schicht (1) und
— eine aufl einer Ruckseite der reflektierenden
Schichit angeordnete Informationsanzeigeschicht
(2; 5), um mittels aktiver oder passiver Ausleuch-
tung Information darzubieten,
bei welchem Material
— die reflektierende Schicht zumindest ab-
schnittsweise ein partielles Reflexionsvermbgen
aufweist, das so gewihlt ist,
— daB die reflektierende Schicht (1) Licht, das
von der Vorderseite auf die reflektierende Schicht
(1) auftrifft, iberwiegend reflektiert, um als Spie-
gel zu wirken,
— daB jedoch bei Ausleuchtung der Informations-
anzeigeschicht (2; 5) Information von der Vorder-
seite der reflektierenden Schicht (1) her sichtbar
isL.
2. Material nach Anspruch 1, bei dem die reflektie-
rende Schicht (1) mit der Informationsanzeigeschicht
(2: 5) so verbunden ist, daf in einen Spalt (3) zwischen
den beiden Schichten im wesentlichen stirnseitig kein
Licht einfillt.
3. Material nach einem der vorhergehenden Anspri-
che, bei dem das Reflexionsvermdgen der rellektieren-
den Schicht (1) im sichtbaren Spektralbereich im we-
sentlichen konstant ist.
4, Material nach Anspruch 5, bei dem das Reflexions-
vermbgen vorzugsweise im Bereich von 75 bis 95 Pro-
zent, insbesondere im Bereich von 85 bis 95 Prozeat,
liegt.
5. Material nach einem der vorhergehenden Ansprii-
che, bei dem die Informationsanzeigeschicht (2) als
transparentes oder semitransparentes Material, insbe-
sondere als Kunststoff-, Glas- oder Textilschicht, mit
transparenten und weniger transparenten und auf diese
‘Weise Information darstellenden Abschnitien ausgebil-
det ist, inshesondere als Filmschicht, die riickseitig
passiv ausleuchtbar ist.
6. Material nach Anspruch 5, bel dem die der reflektie-
renden Schicht (1) abgewandte Seite des transparenten
oder semitransparenten Materials eine Licht diffus
streuende Oberfliche aufweist.
7. Material nach einem der Anspriiche 1 bis 4, bei dem
die Informationsanzeigeschicht (5) einen Array (5) von
lichtemittierenden Polymeren umfalit oder aus diesem
besteht,
8. Material nach Ansprach 7, bei dem die Riickseite
des Arrays (3) von lichtemitticrenden Polymeren eine
Licht diffus streuende Oberfliche aufweist,
9. Material nach einem der vorhergehenden Ansprii-
che, bei dem die reflektierende Schicht durch Auf-
dampfen einer metallischen Beschichtimg oder einer
diclektrischen Beschichtung, insbesondere Viclfachbe-
schichtung, unmittelbar auf dic Informationsanzeige-
schicht (2; 5) aufgebracht ist.
10, Material nach einem der Anspruche 1 bis 9, bei
dem die reflektiecrende Schicht (1) als Kunststoff-
schicht ausgebildet ist, die reflektierend beschichtet ist.
11. Material nach Anspruch 10, bei dem die reflektie-
rende Schicht (1) mit der Informationsanzeigeschicht
(2) durch Therme-Verschweillen verbunden ist,
12. Maierial nach einem der Anspriiche 4 bis 11, bei
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dem die reflektierende Schicht (1) undfoder die Infor-
mationsanzeigeschicht (2; 5) plastisch verformt ist.
13. Material nach einem der Anspriiche 1 bis 4, bei
dern die Informationsanzeigeschicht (§8) so ausgelegt
ist, daB zumindest ein Abschnitt von dieser akiiv aus-
feuchtbar ist.
14. Material nach Anspruch 13, bei dem dic Informati-
onsanzeigeschicht (5) als Bildschirm, insbesondere als
fichtstarker Plasmabildschirm, ausgebiidet ist.
15. Material nach Anspruch 13, bei dem die Informati-
onsanzeigeschicht (5) als Fliissigkristatianzeige (1.CD)
ausgebildet ist, die fiir Durchlichtbetrieb mit Hinter-
grundausleuchtung ausgelegt ist.
16. Material nach Anspruch 13, bei dem die Informati-
onsanzeigeschicht (5) als LED-Array (5) ausgebildet
ist.
17. Material nach einem der Anspriiche 13 bis 16, bei
dem die reflektierende Schicht (1) als Glas- oder
Kuaststoffschicht ausgebildet ist, die reflektierend be-
schichtel ist.
18. Material nach Anspruch 17, bei dem die Informati-
onsanzeigeschicht (8) mit der reflektierenden Schicht
durch Verkleben verbunden ist.
19. Material nach einem der Anspriiche 13 bis 18, bei
dem die reflektierende Schicht (1) durch Aufdampfen
einer metallischen Beschichiung oder einer dielektri-
schen Beschichtung, insbesondere einer Vielfachbe-
schichtung, aufgebracht ist.
20. Material nach einem der Anspriiche 13 bis 16, bei
dern die reflekiierende Schicht (1) durch Aufdamplen
einer metallischen Beschichiung oder einer dielektri-
schen Beschichtung, insbesondere Vielfachbeschich-
tung, unmittelbar auf die Informationsanzeigeschicht
(8) aufgebracht ist.
21. Material nach einem der Anspriiche 7, § oder 10,
bei dem das Reflexionsvermdégen der reflekiierenden
Schicht (1) ein schmalbandiges Minimum im Bereich
der Timissionswellenlinge des Arrays (5) aus LEDs
bzw. lichtemittierenden Polymeren aufweist,
22. Material nach Anspruch 21, bei dem das minimale
Reflexionsvermogen im Bereich des schmalbandigen
Minimums vorzugsweise im Bereich von 50 bis 85
Prozent, insbesondere im Bereich von 30 his 65 Pro-
zent, Hegt.
23. Lampenschirm, dadurch gekennzeichnet, daB die-
ser zumindest abschnittsweise ein Material nach einem
der Anspriiche 1 bis 6 umfaBt,
24, Lampe, gekennzeichnet durch einen Lampen-
schirm nach Anspruch 23.
25. Spiegel, dadurch gekennzeichnet, dafl dieser zu-
mindest abschnittsweise ein Material nach einem der
Anspriiche 1 bis 6 und eine Lichtquelie (4) umfaft, um
das transparente oder semitransparente Material von
der der reflektierenden Schicht (1) abgewandten Seite
des Materials her auszuleuchten.
26. Spiegel, dadurch gekennzeichnet, dafl dieser zu-
mindest abschnittsweise ein Material nach einem der
Anspriiche 7 bis 22 umfaBt.
27. Spicgel nach Anspruch 26, weiterhin umfassend
eine elektrische Steuereinheit, um die Anzeige von In-
formation mit Hilfe der Informationsanzeigeschicht {5)
Zu sleuern.
28. Informationsanzeigevorrichmung, zumindest um-
fassend:
— ein Material nach einem der Anspriiche 1 bis 6
und
- eine Lichrquelle (4}, um das transparente oder
senilransparente Material von der der reflektie-
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renden Schicht (1) abgewandten Seite des Materi-
als her auszuleuchten.
29. Informationsanzeigevorrichtung, gekennzeichnet
durch ein Material nach einen: der Anspriiche 7 bis 21
auf einer Vorderseite der Vorrichiung, um als Spiegel
und/oder Display zur Anzeige von Information auf der
Vorderscite der Vorrichtung zu dienen.
30. Informationsanzeigevorrichtung nach Anspruch
29, weiterhin umfassend eine elektrische Steuereinheit,
um die Anzeige von Information mit Hilfe der Infor-
mationsanzeigeschicht (5) zu steuern.
31, Elektrogerit, umfassend einen Spiegel nach cinem
der Anspriiche 25 bis 27 und/oder eine Informationsan-
zeigevorrichrung nach einem der Anspriiche 28 bis 30.

Hierzu 2 Seite{n) Zeichnungen
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Description

FIELD OF THE INVENTION

[6001] The present invention reiates to trying-on cu-
bicles or rooms which are usualiy provided in clothes
shops or analog.

BACKGROUND

[0002] Assheppers gofrom one changing room or try-
ing-on cubicle of a shop tc ancther, they have little way
of remembering what they locked like in the clothes that
they tried on in the first shop. Further, a shopper may
try a first article of clothing in a first shop {for example a
shirt or trousers), and ancther one in a second shop (for
example a jacket), and may want matching these
clothes.

[6003] There is a technical problem in giving the pos-
sibility for a shopper to compare or match some clothes
that he tries in a current shop with respect to other
clothes thal he tried in a former one.

[0004] There is ancther technical problem in select-
ing, among an important number of pictures taken in a
trying-on cubicle and representing the same shopper,
some pictures to be compared with clothes of the same
type tried by the shopper in another shop or to allow the
shopper to match different types of clothes tried in dif-
ferent shops. Indeed, when trying clothes in a shop, a
shopper usually wears several ciothes and only some
of these arc to be compared with other clothes tried in
another shop.

[0005] A purpose of the present inventionis to provide
achanging or trying-on cubicle or room giving a shopper
the possibility to see what he looked like when trying on
a former article of clothing and/cr to compare or match
al least one article of clothing he wore in a former shep.
[0006] Another purpose of the invention is tc provide
an automatic selection of pictures in which a shopper
wears the same kind of clothes

[0007] Another purpose of the invention is to provide
a trying-on room or cubicle adapted to communicate
with at least a central system in order te give to a shop-
per the possibility of comparing clothes of different
shops.

BRIEF SUMMARY OF THE INVENTION

[0008] To attain the above purposes and others, the
present invention provides a system for producing at
least one picture of a person wearing clothes. Such a
system comprises a screen to display at least one pre-
registered picture; a mirror io reflect the current appear-
ance of the user; a detector to identify the kind of clothes
worn by the user; and a search unit to extract from a
ceniral remote database the pre-registered picture in
which the user wore similar or matchable kind of clothes.
[0009] A trying-on room accorging te the invention is
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provided with a camera or the like to take preferably
fixed pictures to be displayed in other locations. Accord-
ing to the invention, a trying-on cubicle or room is pro-
vided with not only & mirror to reflect the current picture
of an user wearing clothes, but also a screen to display
a preceding picture. Such a picture is preferably taken
in another location, i.e. in ancther trying-on cubicle, for
example of another shop. However, the system of the
present invention also works for a shopper trying on suc-
cessively or not different clothes in a same shep {in a
same trying-on room or not).

[0010] According to a praferred embodiment, the
changing rocm comgrises a detector to identify at least
the type of clothes worn by the user. For example, such
a detector can be a magnetic detector of transponderor
any other kind of tag providing a wireless identification
of the ciothes.

[0011] The user may select between a comparison of
clothes of the same kind or a maiching ef clothes to be
wore {ogether based, for example, on theircolor orkind.
The system is then able to select among all the pictures
of Lhe user taken previously, & limiled number of pictures
corresponding to the choice of that user.

[0012] Acommunicationbetweenthe trying-on rooms
and the central system comprising the database in
which are stored the pictures can be a wireless link or
a wired link.

DESCRIPTICN OF THE DRAWINGS

[0013] Thesec purposes, features, and advantages of
preferred, non limiting, embodiments of the present in-
vention will be described by way of examples with ref-
erence to the accompanying drawings, in which:

Fig. 1 schematically represents trying-on rooms
and the main elements of a central system accord-
ing to ane exemplary embodiment of the present in-
vention; and

Fig. 2 illustrates, with a flowchart, the main steps of
an exemplary implementation of the present inven-
tion.

[0014] For clarity, only the clements useful to the un-
derstanding of the invention have been shown in the
drawings and will be disclosed hereafter. More specifi-
cally, the programming steps for implementing the in-
vention will not be detailed as it will readily cccurto those
skilled in the art.

DESCRIPTICN OF THE PREFERRED
EMBODIMENTS

[0015] Fig. 1 schematically represents a system ac-
cording to onhe exemplary embodiment of the present
invention. In Fig. 1, two trying-on rooms, or cubicles 1
have been shown. However, according to the invention,
the number of trying-on rooms is not limited.
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[0016] Accordingtothe invention, each room 1 is pro-
vided with a mirror 2 {(which equips most of the conven-
tional trying-on rooms). The mirror 2 is assceiated with
a camera 3 to take a picture of a user looking in the mir-
ror and wearing clothes. Alternatively, the mirrormay be
replaced with a screen in which are displayed the cur-
rent picture taken by the camera 3. In this embodiment,
the camera is able to take moving pictures.

[0017] According to the inventicn, each reom 1 also
comprises at least one screen 4 to display picture(s) of
the current user taken in a previous trying-oh room.
Screen 4 may be separated fromthe mirror or screen 2,
or be combined therewith. Rocms 1 are closable with a
door or curtain 5.

[0018] Trying-on rooms according to the present in-
vention are also provided with a control unit 6. Control
unit 6 is preferably a computerized device for controlling
the camera 3, the screen 4 and all the devices and ele-
ments that also comprise the system. An input device 7
such as a card reader (for loyalty cards or more gener-
ally any kind of identification cards), or a keyboard or
analog, is provided so that the user can selecl some
functionality of the system and for authentication.
[0019] Further, the system also comprises a detector
8 (preferably a wireless detector) able to identify the kind
of ciothes worn by the user.

[0020] According to a preferred embodiment of the
present invention, the detector 8 is an electromagnetic
transponder reader which is able to detect a tag or any
analog passive or active label fixed to an article of cloth-
ing. Thus, one takes bencfit of the fact that the clothes
in a shop are most often equipped with electromagnetic
labels or tags which can be used by the present inven-
tion to identify at least the kind of clothes. Tags may con-
tain the type of clothes, its color, patiern, etc. The kind
of product automatically detected by the system is used
either to select pictures showing ihe user wearing
ciothes of the same type, or to select pictures in which
the user wears clothes which may be matched with the
current one.

[0021] Each trying-on room according to the present
invention communicates with a central system 10
through wired 11 arwireless 12 links. The central system
according to the invention includes at least a database
13 (DB) for storing the pictures taken in the different
changing rooms. Indeed, once the user has tried an ar-
ticle of clothing in a first changing room, the system can-
not know where a user will iry another article of clothing
to be compared with the previous one. The system 10
also comprisas a central control unit 14 (CU) for control-
ling and synchronizing all the operation of the system.
Alternatively, more than one database and more than
one central system can be used. These systems then
share the information.

[0022] A userU wearing clothes is represented in Fig.
1 with asilhouelte in dotted lines. In afirst trying-on reom
1 (upper in the figure), the user U is wearing trousers
with herizontal stripes. In the other trying-on rcom 1
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{lower in the figure), the user U is wearing trousers with
vertical siripes.

[0023] The operation of a system according to the
present invention will be described hereafter in connec-
tion with Fig. 2, which illustrates, by way of a flowchart,
an exemplary implementation of the invention.

[0024] Letusassumethat,inatrying-on room accord-
ing to the present invention, a user wears the clothes he
chooses in a current shop, for example trousers with
horizontal stripes {(CLOTHES, block 21) as shown in
Fig. 1 (in the upper changing room).

[0025] If the user plans to compare or match the cur-
rent article of clothing with ancther one, he enters an
authentifiant in the system. The authentication of the us-
er can be made through a keyboard in which the user
enters a specific code or through a loyalty card or smart
card containing, for exampile, in a ¢hip or on a2 magnetic
track, the identification of the user. The system not only
identifies the user but also the clothes that he wears
{block 22, IDENTIFY USER/CLOTHES). The identifica-
tion of the article of clothing concerns at least the kind
of article of clothing (shirt, lrousers, jackel, elc.) but pref-
erably also the color and/or the pattern (striped, plain,
etc.) and is contained, for example, in alabel T {FIG. 1)
attached to the atticle of clothing.

[0026] The authentication of the user is important not
only to recognize this user in ancther trying-on room,
but also because it is not desired that pictures can be
taken without the agreement of the user.

[0027] Then, the system takes a picture (block 23,
PICTURE), with camcra 3 and stores that picture (block
24, STORE) with the identification of the user. The stor-
age of the picture can be temporarily made in the control
device 6 of the changing room which comprises a mem-
ory before transmission to the central system 10 for stor-
ing in the database 13.

[0028] Alternatively, the picture can be sentto the us-
er's home, for example, through the Internet, to allow
the user seeing the picture on its own computer.
[0029] Several pictures of the user wearing several
clothes can be made in a same changing room before
the user goes outto another shop. However, for simplic-
ity, the invention will be described in case only one arti-
cle of clothing is tried on in the first changing room.
[0030] When the user comes into ancther shop {orin
the same shop, but after having wore another article of
clothing}, he may want comparing or matching the cur-
rent article of clothing with a previous one. Forexample,
supposing thatthe user U wears trousers having vertical
stripes as shown in the lower room of Fig. 1 {block 25,
CLOTHES2), he may want comparing the trousers with
vertical stripes to the trousers with horizontal ones.
[0031] According o the invention, the user must then
identify himself either with a keyboard or any entering
device of the changing room or by introducing his au-
thentication card in the reader 7. Further, the current ar-
ticle of ciothing worn by the user has to be identified by
the system (block 26, IDENTIFY USER/CLOTHES). As
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previously, the system identifies the article of clothing
{kind, cclor, and pattern) by detecting its label T,
[0032] The user then sefects (block 27, COMPARE/
MATCH) if he wants to compare the current arlicle of
clothing he wears to a previous one of the same kind,
or if he wants to match the current article of clothing with
another kind of article of clothing tried in a previous
changing room. Such a selection can be done with a
setection device (for example a two-buttons keyboard
9), which may be combined with the identification device
7, to indicate to the system 10 which kind of picture is
desired. The central system 10 then searches the cor-
responding pictures {block 28, SEARCH). The selected
pictures are transmitted to the control device 6 of the
current room and the pictures are displayed (block 29,
DISPLAY) on the screen 4. If there is more than one
picture to display, one can either provide a scrolling dis-
play with a predetemmined timing for each picture, or
share the screen into several areas in which the different
pictures are displayed.

[0033] Tomatch the different types and/or colors and/
or pallerns of clothes, the central system 10 (alterna-
tively the centrol device € of the current reom) contains
dressing rules. Such rules may be lists of clothes to be
worn together, color matching or any rules which can be
translated to be interpreted by a computerized system.
[0034] The current article of clothing worn by the user
is also to be stored in the central system for a next com-
pariscn. Therefore, the camera 3 of the trying-on roocm
also takes a picture (block 23"} and transmits this picture
to the central system to be stored (block 24%).

[0035] An advantage of the present invention is that
a shopper can not enly see himself normally in a mirror
with clothes on, but also view a picture of himself with
other clothes on.

[0036] Another advantage of the present inventicn is
that, with the automatic detection of the clothes worn by
the user, the system is then able to automaticaily select
the kind of pictures to be displayed.

[6037] The central system 10 of the invention or the
control devices § of each trying-on room are accordingly
able to select clothes depending on their type. For ax-
ample, a list of clothes of same kind is stored in the cen-
tral system 10 or in the control devices 6. Further, ac-
cording to the preferred embodiment of the present in-
vention in which the user can also match clothes of dif-
ferent kinds, the system also comprises lists or tables
with the kinds of clothes which can be matched {for ex-
ample, trousers with a jacket). Of course, if the pictures
avallable for the user only contain one kind of clothes,
the system dees preferably not wait for a selection be-
tween matching and comparison, and considers a com-
pariscn mode.

[0038] A further advantage of the present invention is
that, having stored different pictures of the user, these
pictures can also be displayed on the own computer of
the user (for example, transmitted through Internet).
[0039] Having thus described at least one illustrative
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embodiment of the invention, various alterations, mod-
ifications and improvemenis will readily occur to those
skilled in the art. In particular, implementing the inven-
tion with computerized devices in the ability of cne with
an ordinary skill in the art. Further, other elements hav-
ing the same function thus described in the present
specification can be provided in replacement. For ex-
ample, the screen 4 and the mirror 2 can be combined,
or more than ene screen may be asscciated with a sin-
gle mirror. With this respect, the size of the mirror and
of the screen may be the same or different.

[0040] Furthermore, other detection devices may be
provided either for identifying the user or for detecting
the kind of the clothes. It should also be noted that a
single picture can be taken with a user wearing more
than one article of clothing. Then, the matching is pref-
erably invalidated for the next changing room. Finally,
the present invention may also apply to other wearing
articles than clothes. Forexample, shoes, hats, glasses,
etc.

[0041] Such aiterations, modifications, and improve-
menls are intended lo be within the spiril and scope of
the invention. Accordingly, the foregoing description is
by way of example only and is notintended to belimiting.
The invention is limited only as defined in the following
claims and the equivalents thereio.

Claims

1. A system for reproducing a preceding picture of a
user wearing clothes or analog, comprising:

a screen (4) 1o display at lzast a pre-registered
picture of the user;

a clothes type detector (8) to automatically
identify the kind of clothes currently worn by the
user; and

a search unit (14) to extract automaticaily, from
at least one central remote database (13), at
least one pre-registered picture in which the us-
er wears at least one article of clothing simitar
to or matchable with the current one.

2. The system of claim 1, further comprising a mirror
(2) or analeg for reproducing the current appear-
ance of the user.

3. The system of claim 1, further comprising:

a camera (3) o take a picture of the user wear-
ing clothes; and

a storage element (6) to store the picture with
an identification of the user and an identification
of the kind of article of clothing.

4. The system of claim 1, also comprising selecting
tools (9} for the user between a comparison and a
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matching of clothes.

The system cf claim 1, alsoc comprising a card read-
er {7) for identifying the user.

The system according te claim 1, wherein the data-
base comprises a table with dressing rules.

The system of claim 1, also comprising a link (11,
12) to a central remote system (10) comprising said
central database (13).

A trying-on room comprising a system according to
any ofclaims 1 to 7.
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provided. {n a display device (100), a reflective polarizer
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Description

[0001] The present invention relates to a display de-
vice and an electronic device having the same, particu-
larly to a configuration suitable for a display capable of
switching a disglay screen between a display mode and
a mirror mode.

[06002] Traditionally, a dispiay device has been known
in which two liquid crystal panels are overlaid to switch
between the display mode to perferm normal display
and the mirror mode to change the whoie piece into a
mirror surface state. For example, there is a dispiay de-
vice in which a display switching part is disposed on the
viewing side of a display part having the same structure
as the general liquid crystal display device and the dis-
play switching part is disposed with a reflective type po-
larizer, a liguid crystal panel and an absorption type po-
larizer sequentially from the display pari side to the view-
ing side. In this display device, the reflective type polar-
izer (hereafter, it is simply called reflective polarizer) of
the display switching part transmits a first polarized light,
and reflects a second polarized light having a polariza-
tion axis orthogonal to the first pelarized light. The liquid
crystal panel is configured to allow switching between
the state that the first polarized light is changed to the
secend polarized light for transmission and the state that
the polarization axis is not changed for transmissicn.
The absorption type polatizer transmits the first polar-
ized light and absorbs the second polarized light, for ax-
ample. The display part emits the first polarized light to
the display swiiching part, and the first polarized light
forms a predetermined display image.

[0003] In the display device configured as above,
whenthe liquid crystalpanel of the display switching part
is in the state that the polarization axis is not changed
for transmission, the first polarized light emitted from the
display part passes through the reflective polarizer 1o
enter the liquid crystal panel and passes through the ab-
sorption type polarizer as the first pelarized light for ob-
servation. Thus, the display condition of the display part
can be visibly recognized {the display mode). When the
liquid crystal panel is in the state that the first polarized
light is changed into the second polarized light for trans-
mission, the first pelarized light emitted from the display
part passes through the reflective poiarizer to enter the
liquid crystal panel, and it is changed into the second
polarized light. Thus, it is absorbed by the absorption
type polarizer and the display condition is not visually
recognized. At this time, when an outside light enters
the device, the outside light passes through the absorp-
tion type polarizer to be a first polarized light and passes
through the liquid crystal panel te be a second polarized
light. Therefore, it is refiected by the reflective polarizer,
and it passes through the liquid crystal panel again to
be changed inte the first polarized light, and it passes
through the absorption type polarizer. Accordingly, the
display plane is visibly recognized as a mirror surface
(the mirror mode}.
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[0004] In the traditional display device, the light hav-
ing passed through the liguid crystal panel, disposed in
the display switching part, is visibly recognized in both
the display mode and the mirror mode. Therefore, prob-
lems tend to oceur : a reduction in contrast due fo the
interface reflection in the front and back sides of the dis-
play switching part, coloring, the detericration of the
viewing angle property, and a blurred dispiay image due
to the optical property of the display switching part. In
any case, inthe traditicnal display device, degraded dis-
play quality is ingvitable due to the double structure of
the display part and the display switching part.

[0005] Furthermore, in the configuration described
above, the dispilay switching part including the liquid
crystal panel is further disposed on the viewing side of
the normal display part. Thus, there is a problem that
the device becomes thicker and heavier. This problem
becomes a great disadvantage because poriability is
impaired, particularly, when the device is mounted in a
portable etectronic device.

[0006] To soive the problems, the prasent inveniion is
io provide a novel configuration of a display device ca-
pable of suppressing the degradation of display quality
such as a reduction in contrast, coloring, a narrowed
viewing angle and blur due to the existence of the dis-
play switching part, and of being formed to be low-profile
and light-weight.

[0007] In order to solve the problems, a firsi display
device of the invention is a display device characterized
by having:

a display unit adapted to allow a first polarized light
to be emitted as display light; and
a control unit adapted to control the display unit,

wherein the display unit has a polarized light se-
lecting unit on a viewing side thereof,

the polarized light selecting unit transmits the first
polarized light and reflects a second polarized light hav-
ing a polarization axis crossing a polarization axis of the
first polarized light, and

the control unit is allowed to switch between a dis-
play mode, in which the first polarized light is emitted
from the display unit as display light, and a mirror mode,
in which the first poiarized light is not emitted from the
display unit.
[0008] According to the invention, the display unit in-
cludes the polarized light selecting unit disposed on the
viewing side. The polarized light selecting unit is config-
ured to transmit the first polarized light and reflect the
second polarized light.
[0009] Therefore, the first polarized light passing
through the polarized light selecting unit is emitted from
the display unit as display light. In addition, the first po-
larized light included in the outside light passes through
the polarized light selecting unit to enter the opposite
side of the viewing side, and the second polarized light
included in the outside light is reflected by the polarized

Meta's Exhibit No. 1023 - Page 00280



3 EP 1 376 207 A1 4

light selecting unit.

[0010] The high intensity light in the outside light gen-
erally enters in the direction different from the viewing
direction of a viewer. Thus, the specuiar reflection of the
high intensity outside light is hard to enter the viewer's
eye. Therefore, in the display mode that display light is
visibly recognized from the display unit through the po-
larized light selecting unit, the display condition, based
on the display light emitted from the display unit, can be
visibly recognized. On the other hand, when the mirror
mode is set by control of the control unit, the first polar-
ized light is not emitted from the display unit. Thus, the
light emitted from the display unit does not reach the
viewing side. Therefore, the surface on the viewing side
of the polarized light selecting unit is visibly recognized
as & mirror surface by the reflected tight of the outside
light.

[0011] As described above, in the invention, the po-
larized light selecting unit is simply disposed on the
viewing side as a compeonent included inthe display unit.
Therefore, the configuration can be formed in which a
transmilling polarizalion axis varying unil is nol dis-
posed onthe viewing side of the polarized light selecting
unit.

[0012] Accordingly, as compared with the case where
the transmitting polarizaticn axis varying unit, such as a
liquid crystal panel, is disposed on the viewing side of
the traditional display unit, the degradation of display
guality such as a reduction in contrast due to the inter-
face reflection, coloring, deterioration of the viewing an-
gle property, and biurred display images due to the op-
tical property of the display switching part can be avoid-
ed. Furthermore, a simple structure can be formed with-
out the double panel structure. Therefore, the thickness
of the device can be reduced and the weight can be de-
creased.

[0013] The centrolunit preferably stops the light emis-
sion from the display unit in the mirror mode. According-
ly, the display unit does not emit light, thus the mirror
surface quality in the mirror mode can be further en-
hanced.

[0014] Moreover, a polarized light selecting area of
the polarized light selecting unit is preferably extended
beyond an area overlapping with a display area of the
display unit. The pclarized light selecting area of the po-
larized light selecting unit is extended beyond the area
overlapping with the display area of the display unit.
Thus, the display unit (an electro-optical panel such as
a liquid crystal panel) generally requires the structure
portion extending beyond its display area (so-called
frame area). Therefore, in the aree overlapping with the
structure portion, the polarizedlight selecting area of the
polarized light selecting unit can be extended without
increasing the plan dimension of the display device. Ac-
cordingly, the space inside the display device can be uti-
lized effectively, and the range (grea) to be visibly rec-
oghized as a mirror in the mirror mode can be expanded
refatively with respect to the cuter dimensions of the dis-
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play device.

[0015] The light amount emitted in the direction of the
normal is preferably greatest in the emission angle dis-
{ribution of the display light of the display unit. The light
amount emitted in the direction of the nomal is set
greatest, and thus the ratic of light entering the user's
eye for supporting display can be enhanced in the dis-
play light. Therefore, the influence of external light re-
flection by the polarized light selecting unit can be re-
duced, and display quality can be enhanced.

[0016] In this case, the display light is desirably dis-
tributed mainly at an emission angle ranging from zero
{0) to forly {40) degrees. In this range of the emission
angle, an amount of the emitted cutside light is relatively
small. Thus, display quality can be enhanced with ne
influence of external light reflection.

[0017] In addition, the display light in the range ex-
ceeding an emission angle of forty five (45) degrees is
desirably one fiftieth (1/50) or below of the light amount
in the direction of the normal. The light in the range ex-
ceeding the emission angle of forty five (45) degrees
hardly supportis display. Therefore, unnecessary light is
reduced to efficiently configure the display condition.
[0018] In each embodiment, the display unit is prefer-
ably configured of an electro-cptical device. By config-
uring the display unit with electro-optical devices, a low-
profile structure can be allowed and a display device al-
so applicable to a portable device can be realized. Par-
ticularly, the dispiay device of the invention can config-
ure the display screen as a mirror surface in the mirror
mode by switching. Therefore, it can also be utilized as
a hand mirror configured of a portable device.

[0019] Next, a second display device of the invention
is a display device having a transmitting polarization ax-
is varying unit characterized by including:

a first polarized light selecling unit disposed on a
viewing side of the transmitting pelarization axis
varying unit; and

a second polarized light selecting unit disposed on
a backside of the transmitting polarization axis var-
ying unit,

wherein the first polarized light seclecting unit
iransmits afirst polarized light and reflects a secend po-
larized light having a polarization axis crossing a polar-
ization axis of the first polarized light,

the second polarized light selecting unit fransmits
a third pelarized light and absorbs or reflects a fourth
polarized light having a polarization axis crossing a po-
lerization axis of the third polarized light, and

the transmitting polarization axis varying unitis al-
lowedto convert at least a part of the third polarized light
1o the first polarized light.
[0020] According to the inventicn, the first polarized
light selecting unit (reflective polarizer) disposed on the
viewing side reflects the outside light. Thus, the display
screen is allowed to be set in the mirror mode, when the
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liquid crystal panel does not emit light. When the liquid
crystal panel emits light, the display screen is aliowed
to be set in the display mode. The outside light has a
greater light amount incident, incidenting obliquely with
respect to the user. Thus, a high intensity specular re-
flection fight generated In the first polarized light select-
ing unit due to the ouiside light is not visually recognized
by the user. Therefore, by intensifying the emitting light
from the liquid crystal panel to some extent, display
quality in the display mode can be secured. In addition,
the mirror mode can be substantially realized only by
the first polarized light selecting unit. Accordingly, the
degraded display quality due 1o the double panel! struc-
ture can be avoided, and the display device can be
formed to be low-profile and light-weight.
[6021] Inthe invention, another transmitting polariza-
tion axis varying unlt is not preferably dispcsed on the
viewing side of the first polarized light selecting unit. A
reduction in visibility can be suppressed in the display
mode by not disposing another transmitting pelarization
axis varying unit {a liquid crystal panel, for example} on
the viewing side of the first polarized light selecling unit.
[0022] Intheinvention, a third polarized light selecting
unit, adapted to transmit the first polarized light and to
absorb the second polarized light, is preferably dis-
posed between thefirst polarized light selecting unitand
the transmitting polarization axis varying unit. Generally,
the polarized light selectivity of a member available as
the first polarized light selecting unit (reflective polariz-
er) is lower than the polarized light selectivity of the ab-
sorption type polarizer. Thus, a contrast in the display
mode drops when the member is used as it is, but a dis-
position of the third polarized light selecting unit (ab-
sorplion type polarizer) enhances the polarized light se-
lectivity. Therefore, display contrast can be enhanced.
[0023] Preferably, this case has a lighting device on
the backside of the second polarized light selecting unit,
wherein the second polarized light selecting unit
transmits the third polarized light and absorbs the fourth
polarized light,

a fourth polarized light selecting unit is disposed
between the second polarized light selecting unit and
the lighting unit, and

the fourth polarized light selecting unit preferably
reflects the fourth polarized light as well as transmits the
third polarized light. Accordingly, display contrast and
brightness can be further enhanced.

[6024] Intheinvention, the second polarized light se-
lecting unit preferably transmits the third polarized light
and reflects the fourth polarized light. The second po-
larized light selecting unit is formed to transmit the third
polarized light andto reflect the fourth pelarized light (re-
flective polarizer). Consequently, the light not passing
through the second polarized light selecting unit can be
reflected to return to the backside in the luminous tight
when the liquid crystal panel is it from the backside. Be-
cause it is possible to convert the polarization state of
the refiected light by scatiering or reflection te return to
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the viewing side, a brighter display can be configured.
[0025] In the invention, the surface on the viewing
side of the first polarized light selecting unit is preferably
{lat. By flattening the surface on the viewing side of the
first polarized light selecting unit, a further excellent mir-
ror surface state in the mirror mode can be realized, and
the scattered light other than the specular reflection light
of the outside light entering the user's eye can be re-
duced in the display mode. Therefore, the visibility of the
dispiay condition can be enhanced. This characteristic
is similarly applicable to the above-mentioned first and
second display devices, considering that the polarized
light selecting unit is equivalent to the first polarized light
selecting unit.

[0026] In the invention, a transparent protective film
is preferably formed on the surface on the viewing side
of the first polarized light selecting unit. Accerdingly, the
surface on the viewing side of the first polarized light
selecting unit can be prevented from being directly
scratched or from being adhered with dust and dirt. De-
sirably in this case, the surface of the protective film is
hardened or a transparent hard film is formed thereon.
Furthermore, this characteristic is similarly applicebie to
the first and second display devices, considering that
the polarized light selecting unit is equivalent to the first
polarized light selecting unit.

[0027] In the invention, a lighting unit adapted to emit
light to the viewing side is preferably disposed on the
backside of the second polarized light selecting unit.
Disposing the lighting unit surely realizes the image dis-
play state in the display mode.

[0028] Inthiscase, a light reflection component for re-
flecting outside light to the viewing side in the form of
supporting display is preferably not disposed between
thefirst polarized light selecting unitand the lighting unit.
Accordingly, the light reflection component is not dis-
posed inside the display to form a transmissive type dis-
play. Consequently, the light utilization efficiency of the
lighting unit for display can be enhanced. Therefore, the
display condition can be visually surely recognized re-
gardiess of the existence of external light reflection by
the first polarized light selecting unit. The light reflection
component includes a reflective layer or a reflective
plate disposed in the pixel area, in which the reflected
tight is supportable for display, but it does not include a
metal shading film, which generates the reflected light
not supporting display.

[0029] The transmitting polarization axis varying unit
is desirably in the state not to emitthe first polarized light
when the lighting unit is not lit. The mirrer mode can be
realized in either states that the lighting unit is not lit or
the light of display is blocked. However, by setting the
lighting unit in the unlit state and the display in the light
blocking state, light leakage can be further reduced.
Therefere, the mirror surface state in the mirror mode
can be formed more excellently.

[0030] Intheinvention, a polarizedlight selectingarea
of the first polarized light selecting unit is preferably ex-

Meta's Exhibit No. 1023 - Page 00282



7 EP 1 376 207 A1 8

tended beyond the area overlapping with a transmitting
polarization axis varying area of the transmitting poiari-
zation axis varying unit. When the polarized light select-
ing area of first polarized light selecting unit is extended
beyond the area overlapping with the transmitting polar-
ization axis varying area of the transmitting pelarization
axis varying unit, the transmitting polarization axis var-
ying unit (liquid crystal panel) generally requires the
structure portion (so-called frame area) extended be-
yond the transmitting polarization axis varying area (dis-
play area). Therefore, the polarized light selecting area
of the first polarized light selecting unit can be extended
correspondingly to the structure portion without upsizing
the display device. Accordingly, the inner space of the
display device can be utilized efficiently, and the range
{area) to be visibly recognized as a mirror in the mirror
mode can be expanded relatively with respectto the out-
er dimensions of the display device. In addition, this
characteristic is similarly applicatle to the first and sec-
ond display devices, considering that the polarized light
selecting unit is eguivalent to the first polarized light se-
lecling unit and the display area of the display unil is
equivalent to the transmitting polarization axis varying
area,

[0031] Inthe invention, the light amount emitted in the
direction of the normal is preferably greatest in the emis-
sion angle distribution of luminous light of the lighting
unit. By setting the light amount emitted in the direction
of the normal at greatest, the ratio of the light entering
the user's eye for supporting display in the lumincus light
can be increased in the display mode. Therefore, the
influence of external light reflection due to the first po-
larized light selecting unit can be decreased, and display
quality can be enhanced.

[0032] In this case, the luminous light of the lighting
unit is desirably distributed mainly at an emission angle
ranging from zero (0) to forty (40} degrees. In the range
of the emission angle, the amount of specular reflection
of cutside light is relatively small. Therefore, display
quality can be enhanced with no influence of external
light reflection.

[0033] Furthermore, the luminous light of the lighting
unit within the range exceeding an emission angle of for-
ty five (45) degrees is desirably one fiftieth (1/50) or be-
low of a light amount in the direction of the normal. The
light in the range exceeding an emission angle of forty-
five {45) degress does nol support display so much.
Thus, unnecessary light is reduced to efficiently realize
the display state in the display mode.

[06034] Inthe invention, a color filter is preferably dis-
posed on the backside of the first polarized light select-
ing unit. By disposing the color filter on the backside of
the first polarized light selecting unit, color dispiay in the
display mode can be realized.

[0035] In the invention, a retarder is preferably dis-
pesed between the first polarized light selecting unitand
the transmitting polarization axis varying unit. The re-
tarder can be used as an optical compensater for reduc-
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ing celoring, or a viewing angle compensator for improv-
ing the viewing angle property.

[0038] Intheinventicn, itis preferabie that a transpar-
ent member is disposed on the viewing side of the first
polarized light selecting unit, and the first polarized light
selecting unit is directly or indirectly closely contacied
with the transparant member. Thefirst polarized light se-
lecting unit is closely contacted with the transparent
member, which allows the surface on the viewing side
of the first polarized light selecting unit {o be protected
and the first polarized light selecting unit can surely be
positioned and held. This characteristic is similarly ap-
plicable to the first and second display devices, consid-
ering that the polarized light selecting unit is equivalent
to the first polarized light selecting unit.

[0037] In this case, the first polarized light selecting
unit is desirably bonded to the transparent member via
a transparent substance.

[0038] As the form that the first polarized light select-
ing unit is fixed to the transparent member, two cases
are named: the case where only the first polarized light
selecling unit is fixed io the transparent member, and
the case where the display unit or the transmitting po-
larization axis varying unit is fixed along with the first
polarized light selecting unit. In the latter case, itis pref-
erable to fix the transparent member via a transparent
bonding layer having elasticity. Accordingly, the infiu-
ence of an external stress (such as shock) on the display
unit and the transmitting polarization axis varying unit
can be relaxed, and the shock-resistance of the display
davice can be ecnhanced. In addition, this characterisiic
is similarly applicable to the first and second display de-
vices, considering that the polarized light selecting unit
is equivalent to the first polarized light selecting unit.
[0039] Furthermore, the surface of the transparent
member on the first polarized light selecting unit is de-
sirably flat. Accordingly, the surface on the backside of
the transparent member is made flat. Therefore, the sur-
face on the viewing side of the first polarized light se-
lecting unit closely contacted with the surface can be
formed fiat. Particularly, the first polarized light setecting
unit is available as a sheet material having flexibility.
Thus, the surface on the backside of the transparent
member is formed fiat and the first polarized light select-
ing unit is closely contacted or bonded to the surface,
which allows the first polarized light selecting unlit to be
kept fiat. Therefore, the mirror surface state in the mirror
mode can be high guality. Furthermore, this character-
istic is similarly applicable to the first and second display
devices, considering that the polarized light selecting
unitis equivalentio the first polarized light selecting unit.
[0040] Moreover, the surface on the viewing side of
the transparent member is desirably a curved surface.
Accordingly, the transparent member can be used as an
optical lens, which allows the display screen to be visibly
recognized in a properly enlarged or reduced state. This
characteristic is similarly applicable to the first and sec-
ond display devices, considering that the polarized light
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selecting unit is made equivalent to the first polarized
light selecting unit.

[0041] Next, an electronic device of the invention is
provided with the display device according to any one
of the above. As described above, the dispiay device is
configured to be switchable between the display mode
and the mirror mode by only disposing the polarized light
selecting unit on the viewing side of the dispiay unit.
Therefore, degraded display quality ean be aveided,
and also the electronic device can be reduced in size
and weight. Accordingly, the electronic device is prefer-
ably configured as portable electronic devices such as
a mobile phone and a perscnal information terminal.
[0042] In addition, another electronic device of the in-
vention has the display device according to any one of
the above and a display drive unit adapted to drive the
transmitting polarization axis varying unit. The display
device is switchable, as described above, between the
display mode and the mirror mede without disposing an-
other transmitting polarization axis varying unit on the
viewing side. Therefore, display quality in the display
mode can be improved. Parlicularly, the display device
can be formed lo be low-profile and light-weight, and
thus the electronic device is preferably configured as
portable electronic devices such as a mobile phone and
& persconal information terminal.

[0043] Furthermore, another electronic device of the
invention has:

a display device with a lighting unit;

a display drive unit adapted to drive the transmitting
polarization axis varying unit; and

a lighting control unit adapted to control the lighting
unit. Particularly, by configuring the display drive
unit and the lighting contrel unit to operate together,
it is possible te set lighting unit in the unlit state and
at the same time, it is possible to set the light block-
ing state by controlling the transmitting pclarization
axis varying unit. Accordingly, light leakage can be
reduced in the mirror mode, and the mirror surface
state can be configured in a further excelient form.

[6044] Mcreover, still another electronic device of the
invention is characterized by having a display unit
adapted to allow light emission,

wherein the display unit has a polarized light se-
lecting unit adapted to transmit a first polarized light and
to reflect a second polarized light having a pclarization
axis crossing a polarization axis of the first polarized
light on a viewing side thereof, and

a fransmissive display mode, in which the first po-
larized light is emitted from the polarized light selecting
unit to the viewing side of the display unit to allow the
first polarized light to be observed on the viewing side,
and a mirror mode, in which the first polarized light is
not emitted from the polarized light selecting unit te the
viewing side of the display unit, and the polarized light
selecting unit is used as a mirror on the viewing side of
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the display unit, are switchable.
[0045] Preferably, the electrenic device further has an
input part for allowing an operation of the display device
or performing data input to the display in the display de-
vice,

wherein the input pan is preferably manually op-
erated to allow switching between the transmissive dis-
play mode and the mirror mode.
[0046] Manually operating the input part of the elec-
tronic device allow swiiching between the transmissive
dispiay mode and the mirror mode. Therefore, any one
of the transmissive display mede and the mirror mode
can be implemented at any time at the user's wish. Here,
asthe input part, various manuai operation buttons such
as a data input key button, various operation switches
such as a power switch, and operatich members such
as a operation dial can be named.
[0047] Embodiments of the present invention will now
be described by way of further example only and with
reference to the accompanying drawings, in which:-

Fig. 1 is a schemalic diagram ifllusiraiing the config-
uration of the display device cf the first embodiment
in the invention;

Fig. 2 is a schematic diagram ifllustrating the config-
uration of the display device of the second embod-
iment in the invention;

Fig. 3 is a schematic diagram itllustrating the config-
uration of the display device of the third embodi-
ment in the invention;

Fig. 4 is a schematic diagram illusirating the config-
uration of the display device of the fourth embodi-
ment in the invention;

Fig. 5 is a schematic diagram illusirating the config-
uration of the display device cof the fifth embodiment
in the invention;

Fig. 6 is a schematic diagram itllusiraiing the config-
uration of the display device of the sixth embodi-
ment in the invention;

Fig. 7 is a schematic diagram illustrating the config-
uration of the display device of the seventh embod-
iment in the invention;

Fig. 8 is a schematic diagram itlustrating the config-
uration of the dispiay device of the eighth embodi-
ment in the invention;

Fig. 9 is a schematic diagram iflustrating the config-
uration of the display device of the ninth embodi-
ment in the invention;

Fig. 10 is an enlarged vertical cross-sectional view
iilustrating the enlarged EL panel structure of the
ninth embodiment;

Fig. 11 is a gragh iliustrating the luminance of the
backlight against the emission angle distribution of
the tenth embodiment in the invention;

Fig. 12 is a schematic block diagram illustrating the
configuration cf the display control system in the
electronic device provided with the display device;
Fig. 13 is a schematic perspective view illustrating
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the appearance of the electronic device {mobile
phone); and

Fig. 14 is a schematic perspective view illustrating
another electronic device (mobile phone).

[First embodiment]

[0048] First, the configuration of a first embediment in
the invention will be described with reference to Fig. 1.
In a display device 100 shown in Fig. 1, a reflective po-
larizer 110, a pelarizer 120, a retarder 130, a liquid crys-
tal panel 140, & polarizer 150, and a backlight 160 are
sequentially disposed from the viewing side {the upper
side in the drawing).

[0049] The reflective polarizer 110 transmits a polar-
ized light component having a vibration plane in parallel
to the transmitting polarization axis, and reflects a po-
larized light component having a vibration plane in par-
allel fo the direction crossing (preferably orthcgonal) the
transmitting polarization axis . As the reflective polariz-
er, a multilayer product having birefringent polymer films
different from each otherlaminaled, that is the multilayer
product described in PCT/A/WOS5/27919, or a product
having a quarter (1/4) wavelength plates disposed on
the front and back sides of a cholesteric liquid crystals
can be used. As the multilayer product, there is a mul-
tilayerfilm, whose trade name is DBEF, provided by Min-
nesota Mining & Manufacturing Co.

[0050] As the polarizers 120 and 150, a publicly-
known absorption type polarizer is used, which trans-
mits the polarized light component having the vibration
plane in parallel to the transmitting polarization axis and
absorbs the polarized light camponent having the vibra-
tion plane in parallel to the direction crossing the trans-
mitting polarization axis (preferably orthogenal). The po-
larizer 120 and the polarizer 150 are arranged in a re-
guired configuration of the liquid crystal device (for ex-
ample, they are arranged in the crossed Nicols when
the liquid crystal pane! 140 is 2 TN liquid crystal cell hav-
ing a twisted angle of ninety (S0} degrees).

[0051] The polarizer 120 is disposed so that the trans-
mitting polarization axis is matched with the transmitling
polarization axis of the reflective pelarizer 110. The
crossed axes angie between the transmitting polariza-
tion axis of the reflective polarizer 110 and the transmit-
ting polarization axis of the polarizer 120 Is not neces-
sarily zero degree. However, display contrast is reduced
as the crossed axes angle becoemes greater. Therefore,
the erossed axes angle is desirably fifteen (15) degrees
or below, particularly five (5) degrees or below.

[0052] Optically, the polarizer 120 can be omitied.
However, the polarized light selectivity of the reflective
polarizer 110 (the ratio of the polarized light componant
having the vibration plane in paraliel to the transmitting
polarization axis in the transmitted light with respect to
the incident natural light} is generally lower than that of
the absorption type polarizer. Thus, when the polarizer
120 is omitted, acontrastin the display mode is reduced.
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Inversely, when the polarization degree of the reflective
polarizer (the polarized light selecting unit or first polar-
ized light selecting unit) does not cause & problem, the
absorption type polarizer (the third polarized light select-
ing unit) included in the display unit can be omitted for
configuration. In this case, the function is served by the
reflective polarizer (the pelarized light selecting unit or
first polarized light selecting unit). In addition, this is sim-
ilarly applicable to all the embodiments including the ab-
sorption type poelarizer described below {the third polar-
ized light selecting unit).

[0053] Furthermore, as the polarizer 150, a reflective
polarizer similarly configured fo the reflective polarizer
110 can be used, instead of the absorgtion type polar-
izer.

[0054] The retarder 130 functions as an optical cem-
pensator for reducing display coloring, particularly,
when the liquid crystal panel 140 is the STN mods. It
can alsc be configured to function as a viewing angle
compensator for improving the viewing angle depend-
ency of liquid crystal display. Display itself is feasible
without disposing the retarder 130.

[0055] The liquid crystal panel 140 inciudes two sub-
strates 141 and 142 formed of a transparent substrate
such as glass or plastic. Over the inner surface of the
substraie 141, a color filter 144 is formed. In the color
filter 144, a plurelity of colored layers, for example, red,
green and blue, are arranged in a predetermined array
pattern {(such as a stripe array, a delta array, and a di-
agenal mosaic array). These colored layers are prefer-
ably covered with a transparent protective film.

On the coler filter 144, atransparent electrode 145 con-
figured of ITO or the like is formed corresponding to the
array of the colored layer. Over the iransparent slec-
trode 145, an alignment layer 148 configured of polyim-
ide resin is formed. In addition, over the inner surface of
the substrate 142, a transparent elecirede 147 and an
alignment layer 148 similar to the above are formed.
[0066] In the panel structure, it is acceptable that a
pair of substrates forming the panel structure is any of
those using glass asthe material (including silica), those
using resins {plastic), or these using glass for one sub-
strate and a resin for the cther substrate. Particularly.
by using a resin material for the material of the sub-
strates, the device can be formed low-profile and can
enhance the shock-resistance as well.

[0057] The substrates 141 and 142 are bonded by a
sealing material 143, and liquid crystal 149 are disposed
inside thereof. As the liquid crystal mode of the liquid
crystal panel 140 thus configured, the TN (Twisted
Nematic) mode, the STN {Super Twisted Nematic)
mode, and the ECB (Electrically Controlled Birefrin-
gence) mode are preferable. In all the display method
according to these liquid crystal modes, the liquid crystal
panel is configured to realize the dispiay condition with
the use of the polarizer. Thus, high display quality can
be obtained at a relatively low drive voltage, which is
particularly desirable when it is mounted in a portable
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electronic device,

[0088] Furthermore, as the drive mode of the {iquid
crystal panel 140, any of the active drive mode including
the active matrix drive using an active device such as a
TFT (Thin Film Transistor) and a TFD (Thin Film Diode),
or the passive drive mode including the simple drive
without using the active device or the muitiplex drive, is
acceptable.

[0059] Moreover, inthe embodiment, the liquid crystal
panel 140 is a transmigsive type panel with no reflective
layer or reflector inside or outside. More specifically, the
embediment does not have a light reflection component
(reflecting surface) for reflecting the outside light to the
viewing side in the pixel, which is different from a reflec-
tive type panel or a semi-transmissive reflective type
panel. The above mentioned light reflection componant
means a compenent having a light reflecting function in-
side the area for supporting display {in the pixel}, which
is a concept not containing a metal light blocking layer
that does not support display. Of course, the light reflec-
tion component not supporting display such as a meial
shading film desirably does nol exisL.

[0060] It is acceptable to use a backlight 160 that can
light the liquid crystal panel 140 from behind with nearly
uniform illuminance. Forexample, an edge emitting type
backlight including a light guide piate and a light source
disposed in the end face part of the light guide plate,
and a back emitting type backlight inciuding a light guide
plate and a light source disposed on the backside of the
light guide plate, are named. In the example shown in
the drawing, it has a light source 161 and a light guide
plate 162 having the light source 161 disposed to its end
face. Preferably, a light reflection component, such as
a metal layer or a printed layer for nearly uniformly guid-
ing the light incident from the light source 161 to the lig-
uid crystal panel 140 side, or a scattering component
163, is disposed in the light guide plate 162.

[0061] In the embodiment, the polarizer 120, the re-
tarder 130, the liquid crystal panel 140, the polarizer 150
and the backlight 180 configure the display unit. Basi-
cally, this display unit emits only the first polarized light
to the reflective polarizer 110. In the display mode, the
first polarized light is controfied to be emitted or not to
be emitted, or an amount of the first polarized light to be
emitted is controlled on each of a plurality of pixels
formed in the liquid crystal panel 140. Consequently, a
pradetermined display image is formed.

[6082] In the display device 100 of the embediment,
the backlight 160 is set in the [it state and a voltage ap-
plied between the transparent electrodes 145 and 147
of the liquid crystal panel 140 is controlled. Thus, pre-
determined display is performed in a liquid crystal dis-
play formed cf the polarizer 120, the retarder 130, the
liquid crystal panel 140 and the polarizer 150. Therefore,
the dispiay mode that the light emitted from the polarizer
120 passes through the reflective polarizer to be visibly
recognized can be realized.

in addition, by setting the liquid crystal dispiay in the off
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{light blocking) state, that is, setting all the pixels of the
liquid crystal display in the tight biocking state, or setting
the backlight 180 in the uniit state, the mirror mode that
a display plane is visibly recognized as a mirror can be
realized.

[0063] In the display device 100, an outside light "O"
enters from the viewing side in the normal service con-
ditions. However, a portion of the outside light "O", that
is the polarized light cemponent having the vibration
plane in parallel {o the transmitting polarization axis of
the reflective polarizer 110 passes through the reflective
polarizer 110, and is guided to inside. The polarized light
component having the vibration plane orthogonal to the
transmitting polarization axis of the reflective polarizer
110 is reflscted by the reflective polarizer 110, and is
returned to the viewing side as a reflected light "R.” On
the other hand, the luminous light radiated from the
backlight 160 passes through the polarizer 150 to be a
linear pelarized light. lis polarizaticn state is converted
in the liquid crystal panet 140, or the light passes as it
is without being converted. Only the polarized light com-
ponent having the vibration plane in parallel to the irans-
mitting polarization axis of the polarizer 120 is emitied
from the polarizer 120. This polarized light component
also passes thorough the reflective polarizer 110 as it
is, and it is visibly recognized on the viewing side. Ac-
cordingly, when the liquid crystal display is in the state
of displaying a particular image, the light passes in the
transparent area formed accerding to the display image,
and it passes through the reflective polarizer 110 to be
visibly recognized as a transmitted light “T."

[0084] In the display mode, the particuiar display im-
age is visually recognized by the transmitied light "T)"
but the reflected light "R" due to the outside light "O"
exists at this time. Thus, the visibility of the display im-
age seems tc be reduced. However, the outside light
"0" usually enters the display device 100 from the di-
rection different from the user's viewing direction. There-
fore, the light amount of the reflected light "R" {the spec-
ular reflection light), generated in the reflective polarizer
110 and directly entering the user's eye, Is small, and
most of it is reflected in the direction different from the
user's eye as shown in the drawing. Accordingly, when
the transmitted light "T" is intense enough, a reduction
in the visibility of the display image due to the reflecied
fight "R" can be limited.

[0065] In the mirror mode, the liquid crystal display is
in the light blocking state, or the backlight 180 is in the
unlit state, thus the transmitted light "T" is almost elimi-
nated. Therefore, the reflected light R is felt more in-
tense cerrespondingly, and the entire display plane is
visibly recognized as a mirror.

[0066] Furthermore, when the mirror mode is config-
ured, it is preferable to set the backlight 160 in the unlit
state as well as to set the liquid crystal display in the
light blocking state. Whenthis is done, light leakage can
be prevented nearly perfectly. Accordingly, the transmit-
ted light "T" can be further reduced, and a more excel-
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lent mirror surface state can be obtained.

[0067] Inthe embodiment, the reflective polarizer 110
is disposed on the viewing side. Thus, a significantly ex-
cellent mirror surface state can be obtained. In addition
to this, another liquid crystal panel does not exist on the
viewing side of the liguld crystal display, and therefore
the influence on the display image can be reduced as
well. Accordingly, display quality can be kept exceliently
as well. Mereover, the embodiment does not have the
double layer panel structure. Therefore, the dispiay de-
vice can be formed to be low-profile and light-weight can
be achieved as well.

[0068] Mcoreover, the surface on the viewing side of
the reflective polarizer 110 is preferably flat. When the
surface on the viewing side of the reflective polarizer
110 is flat, the mirror surface state can be configured
more excellently, and quality as a mirror can be en-
hanced. Thus the situation that the specular reflection
light of the outside light "O* having high intensity tends
to enterthe user's eyein the display mode will not occur.
{Such a situation may occur when the surface is not fial.)
Therelore, Lhe visibility of the display image can be pre-
vented from being reduced. Preferably, the surface is
optically flat {optical flat), particularly, in the visible light
area.

[Second embodiment]

[0069] Next, a second embodiment in the invention
will be described with reference to Fig. 2. In this embod-
iment, the same components as the first embodiment
are designated the same numerals and signs, and omit-
ting the description for them. In the embodiment, a re-
flective potarizer 110, a polarizer 120, a retarder 130, a
liquid crystal panel 140, a polarizer 150, and a backlight
160 are sequentially disposed from the viewing side.
The different peint from the first embodiment is in thata
reflective palarizer 170 is further disposed between the
polarizer 160 and the backlight 180, This reftective po-
larizer 170 is the same as the reflective polarizer 110,
but its transmitting pelarization axis is disposed in the
attitude matched with the transmitting poelarization axis
of the polarizer 150.

[0070] Inthe embaodiment, the reflective polarizer 170
reflects the polarized light component of the luminous
light emitted fromthe backlight 160, which does not pass
through the polarizer 150, to the backlight 160 side. The
reflected polarized light component enters the light
guide plate 162, and the polarization state of at ieast a
part of light is changed and reflected to the viewing side
again. A part thereof passes through the reflective po-
larizer 170 and the polarizer 15010 be a part of the trans-
mitted light "T." Accordingly, a part of light not utilized for
display in the first embodiment can be reused. Thus, the
brightness of the display image can be enhanced, and
display quality in the display mode can be enhanced.
[0071] In the embodiment, it is also possible that the
polarizer 160 is omitted to allow display of the liquid crys-
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tal display only by the reflective polarizer 170. However,
in this case. the polarized light selectivity of the reflective
polarizer 170 (the transmittance of the polarized light
component having the vibration plane in parallel to the
transmitting polarization axis, or the reflectance of the
polarized light component having the vibration plane or-
thogonal to the transmitting polarization axis) is lower
than that of the absorption type polarizer. Thus, display
contrast is reduced, or dispiay brightness is deceased.
In addition, at least a part of the light in the ouiside light
"Q" having transmitted through the reflective pelarizer
110 on the viewing side (for example, the light to enter
a pixal in the light blocking state) is likely fo be reflecied
anthe reflective polarizer 170. And, it can be considered
that the reflection causes the visibility of the display im-
age tc be reduced.

[Third embodiment]

[0072] Next, a third embodiment in the invention will
be described with reference to Fig. 3. In this embodi-
menl, the same components as the second embodiment
are designated the same numerals and signs, and omit-
ting the description for them. [n the embodiment, a re-
flective polarizer 110, a polarizer 120, a retarder 130, a
liquid crystal panel 140, a polarizer 150, a reflective po-
larizer 170, and a backlight 180 are disposed sequen-
tially from the viewing side. Atransparent protective film
111 is further formed on the surface on the viewing side
of the reflective polarizer 110.

[0073] The protective fim 111 can be formed of a thin
film such as acryt resin, Si0O, and TiG,. Particularly, it is
preferably a hard protective film having a hardness
equal to or greater than inorganic glass such as SiC,
and TiO,. It is acceptabie that the protective film is a
product bonded with a film or sheet formed of a trans-
parent material, or a product directly deposited on the
surface of the reflective polarizer 110 by coating, evap-
oration, and sputtering.

[0074] In the embodiment, the transparent protective
film 111 is formed on the surface on the viewing side of
the reflective polarizer 110. Therefore, the surface ofthe
reflective polarizer 110 can be prevented from being
scratched, or a foreign matter can be prevented from
adhering thereto. Accordingly, the mirror surface state
can be configured excellently in particular.

[Fourth embodiment]

[0075] Next, a fourth embodiment in the invention will
be descried with reference to Fig. 4. In this embediment,
the same components as the second embediment are
designated the same numerais and signs, and omitting
the description for them. In the embodiment, a reflective
polarizer 110, a polarizer 120, a retarder 130, a liquid
crystal panel 140, a polarizer 150, a reflective pelarizer
170, and a backlight 160 are disposed sequentially from
the viewing side.
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[0076] In the embodiment, the mirror area {polarized
light selecting area) "B" occupied by the reflective po-
larizer 110 is configured io cover an area wider than the
display area "A" (that is, the display area of the liquid
crystal display formed of the poiarizer 120, the liquid
crystal panel 140 and the polarizer 150) of the display
unit. More specifically, the mirror area "B" is configured
to extend beyond the area two-dimensionally overiap-
ping with the display area "A" for further extension.
[0077] Forthe liquid ctystal panel 140, it is needed to
provide the area bonded with a sealing material 143 and
the area formed with input terminals (not shown in the
drawing) on the outside the area around the display area
"A." Consequently, a frame-like portion {(so-called frame
area) exists to some extent around the display area "A"
as the display device 100. However, by covering this
portion with the reflective polarizer 110, a wider mirror
area can be formed without upsizing the display device.
[6078] In addition, the configuration of the fourth em-
bodiment is applicable to any of the first embodiment to
the third embodiment.

[FHth embodiment]

[0079] Next, a more specific configuration of the first
embodiment will be described as a fifth embediment
with reference to Fig. 5. In the embodiment, as shown
in Fig. 5, atransparent plate 180 is disposed onthe view-
ing side of a reflective polarizer 110. Then, the reflective
polarizer 110 is closely contacted with the transparent
plate 180. As the transparent plate 180, for cxample, a
dispiay window member (a display window exposed to
outside) of the display part of an electronic device (de-
scribed later) is named, for example. The transparent
plate 180 can be formed of a transparent material such
as acryl resin or glass. For example, the reflective po-
larizer 110 is bonded to the transparent plate 180 with
a transparent adhesive 181. The surface on the back-
side of the transparent plate 180 (the under side in the
drawing) is formed to be flat. Accordingly, the surface
on the viewing side of the closely contacted reflective
polarizer 110 is formed to be flat.

[6080] In the embodiment, & polarizer 120 and a re-
tarder 130 are aiso directly or indirectly fixed to the trans-
parent plate 180 along with the reflective polarizer 110.
For example, the polarizer 120 is bonded to the reflec-
tive polarizer 110, and furthermore, the retarder 130 is
bonded to the polarizer 120.

[0081] In the embodiment, a liquid crystal panel 140
and abacklight 160 are not fixed to the transparent plate
180 or to the polarizer 120 or the retarder 130 fixed
thereto. In this case, the liguid crystal panel 140 can be
fixed inside the device separately (for example, fixed on
& circuit board) from the transparent plate 180, and a
gap can be provided between the liquid crystal panel
140 and the multilayer structure fixed o the transparent
plate 180. When this is done, the liquid crystal panel 140
is disposed inside the device separately from the multi-
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layer structure inciuding the reflective polarizer 110.
Thus, product yields can be improved in the fabrication
processes. Of course, the liquid crystal panel 140 and
a polarizer 150 can also be fixed and integrated to the
transparent plate 180.

[0082] Furthermore, the polarizer 150 is preferably
bonded over the outer face of a substrate 141 on the
backside of the liquid crystal panel 140. Mcrecver, the
liquid crystal panel 140 and the backlight 160 are dis-
posed with a gap in the drawing, but it is acceptable that
they are closely contacted or bonded 1o ecach other.
More specifically, it is acceptable that the polarizer 150
is closely contacted or bonded to the viewing side of a
light guide plate 162,

[0083] The fixing structure to the transparent plate
180 can be applicable not only to the first embodiment
but also to any of the second embodiment to the fourth
embodiment in completely the same manner.

[Sixth embodiment]

[0084] Next, a sixth embodiment in the invention will
be described with reference to Fig. €. In this embodi-
ment, a transparent piate 180 is disposed as similar to
that in the fifth embodiment. Then, a reflective polarizer
110 is bonded to the transparent plate 180 by a irans-
parent adhesive 181 such as acryl resin. The surface
on the backside of the transparent plate 180 is formed
to be flat, and the reflective polarizer 110 fixed to the
surface exerts the same effect and advantage as the
{ifth embodiment. In this embediment, a polarizer 120,
aretarder 130, a liquid crystal panel 140 and a polarizer
150 are fixed to the transparent plate 180 along with the
reflective polarizer 110.

[0085] In the embodiment, the transparent adhesive
181 is preferably formed to have a thickness of 0.3 mm
or greater. Accordingly, the fixing structure of the irans-
parentplate 180 tothe liquid crystal panel 140 is aliowed
to have sufficient elasticity when the transparent glate
180 is fixed to a case of an electronic device. Therefore,
the liquid crystal panel 140 can be protected against im-
pact or the like.

[0088] In addition, the configuraticn of the embodi-
ment is applicable to any of the first to fourth embodi-
ments.

[Seventh embodimeant]

[0087] Next, a seventh embodiment in the invention
will be described with reference to Fig. 7. This embodi-
ment depicts the configuration of the second embadi-
ment more specifically. In the embodiment, a reflective
polarizer 110 is closely contacted with a transparent
plate 190. The reflective polarizer 110 is fixed to the
transparent plate 180. Particularly, the reflective polar-
izer 110 is preferably bonded to the transparent glate
150 by a transparent adhesive 191 the same as that in
the above described embodiments. The transparent
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plate 190 can be formed of the same material as the
transparent plate 180 shown in the first embodiment.
The surface on the backside of the transparent plate 190
is formed to be flat, and the reflective polarizer 110 fixed
to this surface exerts the same effect and advantage as
the first embodiment. In addition, a polarizer 120 and a
retarder 130 are closely contacted with the reflective po-
larizer 110. They are also preferably bondedto each oth-
er by an adhesive layer cr an adhesive.

[0088] A polarizer 150 and a reflective polarizer 170
are fixed to a liguid crystal panel 140. The polarizer 150
and the reflective pelarizer 170 are preferably bonded
to each other by an adhesive layer or an adhesive.
[0089] In the transparent plate 190, at least a portion
of the surface corresponding to the display area is a
curved surface 190A in the surface on the viewing side.
Accordingly, the transparent plate 190 has the same
function as an optical lens, which allows the display
screen formed of a display device 100 to be visibly rec-
ognized in an enlarged or reduced state. For exampie,
the curved surface 1S0A is formed into a convex curve
as shown in the drawing, and thus the display screen
can be visibly recegnized in the enlarged state, There-
fore, letters can be enlarged to enhance visibility when
the display area of the display device is small.

[0090] Also in this case, not only the reflective polar-
izer 110, but also the polarizer 120 and the retarder 130
can be fixed {o the transparent plate 190. Moreover, the
liquid crystal panel 140 and the polarizer 150 (the reflac-
tive polarizer 170 as well} can also be fixed to the trans-
parent plate 1580 as integrated parts as similar to the
sixth embodiment. The configuration including the
transparent plate 190 can of course be applicable to the
first to fifth embodiments and the other embodiments
shown below.

[Eighth embodiment]

[0091] Next, an eighth embodiment in the invention
will be descried with reference to Fig. 8. In this embod-
iment, a reflective polarizer 110 is closely contacted with
the backside of a transparent plate 1B0 the same as that
in the fifth embodiment. The reflective polarizer 110 is
fixed to the transparent plate 180 by a transparent ad-
hesive 181 similar to that in the fifth embodiment. In the
embodiment, only the reflective polarizer 110 is fixed to
the transparent plate 180. A polarizer 120, a retarder
130, a liquid crystal panel 140, a polarizer 150 and a
backlight 160, which configure a display unit, are dis-
posed with gap to the transparent plate 180 and the re-
flective potarizer 110.

[0092] Inthis embodiment, the display unit is fixed in-
side as similar to typical electronic devices, and the re-
flective potarizer 110 is fixed to the inner surface of the
transparent plate 180 disposed on the viewing side of
the display unit. Accordingly. it is configured completely
the same as the electronic device incorporating a nor-
mal display unit, and the reflective polarizer 110 is only
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fixed to the inner surface of the transparent plate 180.
Thus, the embodiment in the invention can be realized.
Therefore, it can be fabricated significantiy simply at low
cosls.

[Ninth embodiment]

[0093] Next, a ninth embodiment in the invention will
be described with reference to Figs. 9 and 10. In a dis-
play device 200 in this embodiment, a reflective polar-
izer 210, a polarizer 220 and a retarder 230 are seqguen-
tially disposed from the viewing side, as shown in Fig.
9. An electroluminescent panel {hereafter, it is simply
called EL panel) 240, which is an electro-optical device
equivalent to the display unit is disposed behind them.
The reflective polarizer 210 and the polarizer 220 are
completely the same as those in the other embodi-
ments. In this embodiment, the retarder 230 is a quarter
{1/4}) wavelength plate.

[0094] In the EL panel 240, an electrode 242 config-
ured of a transparent conductor such as ITO is formed
on a supstrate 241, and a light emilting element 244 is
disposed on the electrode 242, Furthermore, a counter
clectrode 245 is formed on the light emitting element
244,

The counter electrode 245 is preferably configured as a
reflecting electrode formed of aluminium or other met-
als. In the example shown in the drawing, an example
is depicted in which the sash-like electrode 242 ar-
ranged side by side in plurals in a stripe shape and the
sash-like counter clectrode 245 similarly arranged side
by side in the stripe shape are disposed orthogonal to
each other (the electrode structure corresponding to the
passive matrix drive system). However, the electrode
structure is arbitrary, and it is acceptable to have a prop-
er electrode structure required for display, such as the
elecirode structure corresponding to the aclive matrix
drive system.

[0095] Fig. 10 depicts a more specific configuration of
the EL panel 240. As shown in Fig. 10, the EL panel 240
of the embodiment can be configured to allow color dis-
play by forming light emitting elements 244R, 244G and
2448. These light emitting elements 244R, 244G and
2448 are configured of a hole injection layer 244A, and
ared light emitting layer244r, a green light emitting layer
2444, or blue light emitting layer 244b.

[0096] As materials for the hole injection layer,
phthalocyanine based compounds such as copper
phthalocyanine, and aromatic amine based compounds
are named. |n addition, as materials for the light emitting
leyer, aromatic ring compounds such as distyrylben-
zene derivatives (blue light emission), heterocyelic cem-
pounds such as organic fluorescent materials based on
aluminium complex {Alg complex) of 8-hydroxyquino-
line of metal complex, and compounds containing spe-
cific elements such as a mixed ligand complex, one kind
of Alg complex derivatives that one of hydroxyguinolines
is substituted to triphenyl silicanol (Si compound) for co-
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ordination (blue green light emission) are named. As
other light emission materiais other than biue color, ni-
trobenzothiazole azo compounds of red color, europium
complexes of red color, distyrylpyrazine of yeliow color,
and aromatic dimethylidyne of green color are named.
[0097] In the embodiment, the light emitting element
2441 is formed of the hole injection layer 244A, the red
light emitting layer 244r and the biue light emitting layer
244hb, and the biue light emitting layer 244b functions as
a layer for securing flatness and an electron injection
transpott layer. In addition, the light emitting element
244G is formed of the hole injection layer 244A, the
green light emitting layer 244 g and the blue light emitting
layer 244b, and the biue light emitting layer 244b func-
tions as a layer for securing flatness and an electron
injection transport layer. Furthermore, the light emitting
element 244B is formed of the hole injection layer 244A
and the blue light emitting layer 244b.

[6098] In the embediment, a bank 243 is fermed on
the substrate 241 with insulating resin (such as acryl
resin, epoxy resin and photosensitive polyimide}, and
each of the light emitling elements is formed In each pix-
el area partitioned by the bank 243. By adapting such a
configuration, each of the light emitting elements can be
formed by arranging liguid materials, liquefied by adding
& solvent to each material, in each pixel area by liquid
drop discharge and by drying and curing the arranged
liquid materials.

[0099] Inthe embodiment, a predetermined voltageis
applied between the electrode 242 and the counter elec-
trode 245 of the EL pancl 240 to allow the each light
emitting elements to emit light. Accordingly, the light
emitted from the each light emitting elements passes
through the retarder 230, and then enters the polarizer
220. The polarized light component having the vibration
plane in parallel to the transmitting polarization axis of
the polarizer 220 is passed through, whereas the polar-
ized light component having the vibration plane orthog-
onal to the transmitting polarization axis is absorbad.
Moreover, the polarized light component having passed
through the polarizer 220 enters the reflective polarizer
210, which is a first polarized light selecting unit. The
reflective polarizer 210 is disposed se as to direct its
transmitting pelarization axis toward the same direction
as that of the transmitting polarization axis of the polar-
izer 220. Therefore, the polarized light component hav-
ing passed through the polarizer 220 travels through the
reflective polarizer 210 as it is, and it is visibly recog-
nized as the transmitted light "T" on the viewing side (the
display mode).

[0100] On the other hand, when the cutside light "G"
enters the display device 200, the polarized light com-
ponent having the vibration plane in parallel to the trans-
mitting polarization axis of the reflective polerizer 210
passes through, but the polarized light component hav-
ing the vibration plane orthogonal to the transmitting po-
larization axis is reflected. This reflected polarized light
compoenent "R’ is unobservable when the display light
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emitted from the EL panel 240 passes through the re-
flective polarizer 210 in the display mode, and a prede-
termined display image formed of the dispiay light of the
EL panel 240 is visibly recognized. However, when it is
configured that the light emission frem the EL panel 240
is stopped not te emit light frem the backside of the re-
flective polarizer 210, the visibie mode recognition by
the external light reflection of the reflective polarizer 210
becomes deminant to visibly recognize the display
screen as a mirrar {the mirror mode).

[0101] In addition, amongthe outside light "O," the po-
larized light component having the vibration plane in
parallel to the transmitting polarization axis of the reflec-
tive polarizer 210 passes through the reflective polarizer
210 and the polarizer 220 having the transmitting polar-
ization axis in the same direction, and enters the retard-
er 230. In the retarder 230, this polarized light compo-
nent travels a quarter (1/4) phase to be right-handed cir-
cular pelarized light, for example, and enters the EL pan-
el 240 to be reflected by the reflecting electrode 245.
This reflected light is turned to be left-handed circutar
polarized light. Thus, it again passes thorough the re-
tarder 230 to be the polarized light compoenent having
the vibration plane orthogonal to the transmitting polar-
ization axes of the reflective polarizer 210 and the po-
larizer 220. Therefore, the polarized light component is
absorbed by the polarizer 220 as itis, and is not released
to the viewing side.

[0102] Accordingly, since polarized light components
of the outside light "O", which are not the polarized light
components that are reflected on the surface of the re-
{lective polarizer 210, will not return to the viewing side,
the amount of the observed cutside light can be reduced
in the display mode. Thus, the detericration of visibility
can be reduced, and the light reflected other than in the
surface of the reflective polarizer can be eliminated in
the mirror mode. Therefore, a viewable mirror state with
no blur can be realized.

[Tenth embodiment]

[0103] Next, an embodiment of the display device with
a preferable backlight applied to the first to fourth em-
bodiments will be described. The configuration of this
embodiment can adopt any configurations of the firsi to
ninth embodiments. Fig. 11 is a graph illustrating the lu-
minance of the backiight against the emission angle dis-
tribution. In the embodiment, a backlight is desired that
has high intensity luminance in the range of small emis-
sion angle centering the direction of the normal of the
display screen (emission angle = 0}, and has low lumi-
nance in the range of large emission angle, which is re-
mote from the direction of the nemmal, in order to en-
hance the visibility of the display image. The range of
small emission angle is an emissicn angle ranging from
zero (0) to forty (40) degrees, and the range of large
emission angle is the range exceeding an emission an-
gle of forty {40) degrees. In the example shown in the
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drawing, & luminance of about 2000 [cd/m?] is abtained
in the light of a zero degree emission angle, whereas
the luminance is dropped to 20 to 30 [cd/im?] in the light
of a fifty (60) degree emission angle.

[0104] As for the emission angle distribution of lumi-
nous light from the backlight (lighting unit) for the em-
bodiment, it is configured to have much light amount in
the range of small emission angle and to have less light
amount in the range of large emission angle. Thus, the
light amount of the transmitted light "T" entering the us-
er's eye can be increased in the display mode. There-
fore, areduction in the visibility of the display screen due
to the reflected light "R" can be further suppressed. In
order to enhance the visibility of the display screen in
the display mode and to suppress the light amount of
the backlight to reduce power consumption, the light
emission property of the backlight is preferably config-
ured to have a luminance {light amount) of one fiftisth
(1/50) or below of the luminance (light ameount) in the
direction of the normal for the range of large emission
angle exceeding an emission angle of forty (40} de-
grees.

[0105] The emission angle distribution of luminous
light of the backlight can be properly configured accord-
ing to the shape of the light guide plate 162, the structure
of the light reflection component or the light scattering
component 163, and a filter or a scattering plate (diffus-
er) disposed separately.

[0108] The emission angle distribution of luminous
light of the backlight is applicable to the emission angle
distribution of display light in the EL panel 240 of the
ninth embodiment as it is. More specifically, by config-
uring the emission angle distribution of display light of
the EL panel 243 as that shown in Fig. 11, the display
light can be configured tc ke visibly recognized efficient-
ly with no increase in power consumption, and the visi-
bility in the display mode can be enhanced regardless
of the existence of the specular reflection light by the
reflective polarizer.

[Eleventh embediment]

[0107] Next, an electronic device 1000 of an eleventh
embodiment in the invention will be described with ref-
erence to Figs. 12 and 13. This elecironic device 1000
is provided with the display device 100 of the first em-
bodiment. Fig. 12 is a schematic block diagram itlustrat-
ing a display control system for the display device 100
to be dispesed inside the electronic device 1006 in a
form of combining with a function implementing unit. Fig.
13 is a schematic perspective view illusirating the ex-
emplary configuration of the electronic device 1000 {a
mobile phone).

[0108] The electronic device 1000 is provided with a
display drive part 140X for driving the liguid crystal panel
140 dispesed in the display device 100, & light control
part 160X for controlling the backlight 160, and a control
part 100X for conirolling the display drive part 140X and
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the light control part 160X. By the way, the configuration
shows the display control system in a form of combining
with the function implementing unit, and does not depict
an actual circuit configuration or the packaging structure
of circuit devices. Therefore, it is acceptable that all the
parts are formed in the display device 100, or formed
outside the display device 100, that is, formed inside the
electronic device 1000 instead of the display device 100.
Furthermare, it is acceptable that a portion is formed in-
side the display device 100, and other portions are
formed inside the electronic device 1000 instead of the
dispiay device 100.

[0109] The display drive part 140X is for feeding drive
voltage to drive each of a plurality of pixel areas formed
in the liquid crystal drive area of the liquid crystal panel
140. For example, it synchrenously feeds scan signals
and data signals corresponding to the scan signaisto a
common terminal (scan line terminal) and a segment
terminal (data line terminal) of the liquid crystal panel
140 in the multipiex drive system or the active drive sys-
tem. Display data such as image data is sent {o the dis-
play drive part 140X from the main circuil of the elec-
tronic device 1000 via the control part 100X.

[0110] Thelight control part 160X controls power sup-
ply to the backlight 160. For example, it switches the
backlight 160 between the lit state and the unlit state.
[0111] Thecocnirol part 100X controis the display drive
part 140X and the light control part 160X, and performs
control instruction to each part and data sending. For
example, when the display device 100 is to be setin the
dispiay mode, the display drive part 140X drives the lig-
uid crystal panel 140 to display, and the light control part
180X allows the backlight 160 in the lit state simultane-
ously. When the display device 100 is to be set in the
mirror state, the display drive part 140X controls the lig-
uid crystal panel 140, and the liguid crystal display in-
cluding the liquid crysial panel 140 is set in the full
blocked state (shutter closed state). Alternatively, the
light control part 160X turns off the backlight 160 to be
in the unlit state. Preferably, the liquid crystal display is
in a fully biocked state and the backlight 160 is in the
unlit state in the mirror state.

[0112] Asshownin Fig. 13, the electronic device 1000
of the embodiment can be configured as a mobile phone
having a main beody part 1001 and a dispiay part 1002.
In this case, it is configured that the display device 100
is disposed inside the display part 1002 to visibly recog-
nize a display screen 1003 in the display part 1002. By
configuring in this way, a predetermined display screen
can be visibly recognized in the display screen 1003, or
the mirrer surface state can be visibly recognized de-
pending on various manual operations and various sit-
uations. Accordingly, the electronic device 1000 such as
the mobile phone can be used as a mirror.

[0113] In addition, when the electronic device 1000 is
applied to a mobile phone 2000, the configuration is ac-
ceptabie in which ancther display screen 2004, other
than the main dispiay screen {the same one as 1003)
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shown in Fig. 13, is disposed cn the outer face of a dis-
play part 2002, folded over a main body part 2001 as
shown in Fig. 14. And the display screen 2004 allows
predetermined display to ke visually recognized without
opening the display part 2002 from the main body part
2001. In this case, the display device 100 is disposed in
addition to the main display device depicted by dotted
lines in Fig. 12, and thus the structure is formed in which
the display screen 2004 can be visually recognized by
the display device 100 other than the main display
screen. Ih the mobile phone 2000 of the embodiment,
display can be visually recognized in the folded state,
and alsc it can be used as a mirror in the folded state.
[0114] Inthe embediment, the electronic device 1000
and the mobile phone 2000 are preferably provided with
an input part {control member) such as a control switch,
a operation button, and a control dial for exclusively
switching between the display mode (iransmissive dis-
play mode} anc the mirrer mode, or for serving also as
the input part for other functions. For example, it is con-
figured that the control member for exclusive use or for
dual purpese disposed on the main body parl 1001 of
the electronic device 1000 is manually operated and
thus the operated state is sent to the control part 100X
to switch between the display mode (transmissive dis-
play mode) and the mirror mede. Furthermore, the mo-
bile phone 2000 is configured in which a contrel mem-
ber, manually operable in the folded state shown in Fig.
14, is disposed and the control member is operated 1o
send the operated state to the control part 100X for
switching between the display mode {transmissive dis-
play mode) and the mirror mode. As for the duat purpose
control member for forming the input pari, for example,
a data input key button and a power on/off bution in var-
ious electronic devices such as a mobile phone and per-
sonal computer are named.

[0115] When the dispiay device 200 having the EL
panel 240 aof the ninth embodiment is disposed inside
the electronic device, the light control partis not needad.
Instead, a control unit including functions of the control
part andthe dispiay drive part can realize predetermined
display states in the display mode and the mirror surface
state in the mirror mode. In the mirror mede, the control
unit stops light emission of the EL panel 240.

[0116] The display device and the electronic devices
of the invention are not limited to the examples shown
in the drawings, which can of course be modified vari-
ously within the scope of the invention. For example, in
the embodiments, the case where the invention is ap-
plied to the liquid crystal device as one kind of electro-
optical device, has been mainly described. However, the
invention is not limited to this, but can be applied to var-
ious electro-optical devices such as the electroluminas-
cent device as the ninth embodiment, particularly an or-
ganic electroluminescent device, an inorganic electro-
luminescent device, a piasma display device, an FED
(field emission display) device, an LED (light emitting
element) display device, an electrophoretic image dis-
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play device, a smali-sized TV using a low-profile CRT
and a liguid-crystal shutter, and a device using a digital
micromirror device (DMD).

[0117] As described above, according to the inven-
tion, display quality can be enhanced in the display de-
vice, which allows the dispiay part to be switched be-
tween the display mode and the mirror mode. In addi-
tion, the display device can be formed to be low-profile
and light-weight.

Claims
1. A display device comprising:

a display unit adapted to allow a first polarized
lightto be emitted as display light; and a control
unit adapted to control the display unit,

wherein the display unit has a polarized light
selecting unit on a viewing side thereof,

the polarized light selecling unil Lransmils Lthe
first polarized light and reflects a second polarized
light having a polarization axis crossing a polariza-
tion axis of the first polarized light, and

the control unit is allowed to swiich between
a display mode, in which the first polarized light is
emitted from the display unit as display light, and a
mirror mode, in which the first polarized light is not
emitted from the display unit.

2. The display device according to claim 1, wherein
the control unit siops light emission from the display
unit in the mirror mode.

3. A display device having a transmitting polarization
axis varying unit, the display device including:

a first polarized light selecting unit disposed on
a viewing side of the transmitting polarization
axis varying unit; and

a second polarized light selecting unitdisposed
on a backside of the transmitting polarization
axis varying unit,

wherein the first polarized light selecting unit
transmits a first polarized light and reflecis a second
polarized light having a polarization axis crossing a
polarization axis of the first polarized light,

the second polarized light selecting unit irans-
mits a third polarized light and absorbs or reflects a
fourth polarized light having a polarization axis
crossing a polarization axis of the third polarized
light, and

the transmitting polarization axis varying unit
is allowed to convert at least a part of the third po-
larized light to the first polarized light.
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The display device according to claim 3, wherein
another transmitting polarization axis varying unitis
not disposed on the viewing side of the first polar-
ized light selecting unit.

The display device according to claim 3, wherein a
third polarized light selecting unit adapted tc trans-
mit the first polarized light and to absorb the second
polarized light is disposed between the first polar-
ized light selecting unit and the transmitting polari-
zation axis varying unit.

The display device according to claim 5 comprising:

a lighting device on the backside of the second
polarized light selecting unit,

wherein the second polarized light selecting
unit transmits the third polarized light and absoerbs
the fourth polarized light,

in which a fourth polarized light selecting unit
is disposed beiween the second polarized light se-
lecting unit and the lighting unit, and

the fourth polarized light selecting unit trans-
mits the third polarized light and reflects the fourth
polarized light.

The display device according to claim 3, wherein
the second polarized light selecting unit transmits
the third polarized light and reflects the fourth po-
larized light.

The display device according to claim 3, wherein a
surface on the viewing side of the polarized light se-
lecting unit is flat.

The dispiay device according to claim 3 or 8, where-
in a transparent protective film is formed on a sur-
face on the viewing side of the first pelarized light
selecting unit.

The display device according to claim 3, wherein a
lighting unit adapted to emit light to the viewing side
is disposed on the backside of the second polarized
light selecting unit.

The display device according to claim 10, wherein
a light reflection component for reflecting outside
light to the viewing side in a form of supporting dis-
play is not disposed between the first polarized light
selecting unit and the lighting unit.

The display device according to claim 10 or 11,
wherein the transmitting polarization axis varying
unit is in a state not to emit the first polarized tight
when the lighting unit is not |it.

The display device according to claim 3, wherein a
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polarized light selecting area of the first polarized
light selecting unit is extended beyond an area over-
lapping with a transmitting polarization axis varying
area of the transmitling polarization axis varying
unit.

The display device according to any one of claims
10 to 12, wherein a light amount emitted in a direc-
tion of the normal is greatest in an emission angle
distribution of luminous light of the lighting unit.

The display device according to claim 14, wherein
the fuminous light of the lighting unit is distributed
malinly at an emission angle ranging from zero (0)
to forty (40) degrees.

The display device according to claim 14, wherein
the luminous light of the lighting unit is one fiftieth
(1/50) or below of a light amount in the direction of
the normalfor arange exceeding an emission angle
of forty five (45) degrees.

The display device according to claim 3, wherein a
color filter is disposed on the backside of the first
polarized light selecting unit.

The display device according to claim 3, wherein a
retarder is disposed between the first polarized light
selecting unit and the transmitting polarization axis
varying unit.

The display device according to claim 3, wheregin a
transparent member is dispcsed on the viewing
side of the first polarized light selecting unit, and the
first polarized light selecting unit is directly or indi-
rectly closely contacted with the transparent mem-
ber.

The display device according to claim 19, wherein
the first polarized light selecting unit is bonded to
the transparent member by a transparent sub-
stance.

The display device according to claim 19 or 20,
wherein a surface of the transparent member on the
first polarized light selecting unit is flat.

The display device according to claim 18 or 20,
wherein a surface on the viewing side of the trans-
parent member is a curved surface.

An electronic device comprising the display device
according to clam 1 or 2.

An electronic device comprising:

the display device according to any one of
claims 3to 22; and
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a display drive unit adapted to drive the frans-
mitting polarization axis varying unit.

An electronic device comprising:

the display device according to any one of
claims 10 to 12, and 14 to 16;

a display drive unit adapted to drive the trans-
mitting polarization axis varying unit; and

a lighting control unit adapted to control the
lighting unit.

An elecironic device comprising a display unit
adapted to allow light emission,

wherein the display unit has a polarized light
selecting unit adapted to transmit a first polarized
light and to refiect a second polarized light having
apolarization axis crossing a polarization axis of the
first polarized light on a viewing side thereof, and

atransmissive display mode, in which the first
polarized light is emitted from the polarized light se-
lecting unil on the viewing side 1o allow the firsl po-
larized light to be observed on the viewing side, and
a mirror mode, in which the first polarized light is not
emitted from the polarized light selecting unit and
the polarized light selecting unit is used as a mirror
on the viewing side of display unit, are switchable.

The electronic device according to claim 26 further
comprising an input part for allowing an operation
of the dispiay device or for allowing data input to
display in the display device,

wherein the input part is operated to allow
switching between the transmissive display mode
and the mirror mode.
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(54) Title: SYSTEM FOR SUPPORTING THE SELECTION OF ARTICLES WITH THE AID OF A VIDEQO CAMERA

(54) Bezeichnung: SYSTEM ZUM UNTERSTUTZEN DER AUSWAHL VON ARTIKELN MIT HILFE EINER VIDEOKAMERA

(57) Absiract

Disclosed is a sales system comprising a mirror, in
which a customer can see himself with a sales object, e.g.
a pair of glasses, a garment, a piece of jewelry or the like.
Said system includes a video camera that is mounted in
relation to the mirror in such a way that the customer
can be picked up by the video camera when the customer
is looking at himself in the mirror, a storage device that
may be actuated by the customer or a third person for
storing and playing back images recorded by the video
camera and an image playback device for playing back
the recorded images to be viewed by the customers.

(37) Zusammenfassung

Es wird ein Verkaufssystem mit einem Spiegel
beschrieben, in welchem ein Kunde sich mit einem
Verkaufsobjekt, z.B. einer Brille, einem Kleidungsstiick,
Schmuck oder dergleichen, betrachten kann, und das
aufweist: eine Videokamera, welche relativ zum Spiegel
so angeordnet ist, daB der Kunde, wenn er sich im
Spiegel betrachtet, von der Videokamera aufnehmbar ist;
eine Speichereinrichtung, die vom Kunden oder einer
dritten Person zum Speichern und Wiedergeben von
Bildern, die von der Videckamera aufgenommen wurden,
betiitighar ist, und eine Bildwiedergabesinrichtung zum
Wiedergeben der aufgenommenen Bilder zur Betrachtung
durch den Kunden.

Meta's Exhibit No. 1023 - Page 00309




LEDIGLICH ZUR INFORMATION

Codes zur Identifizierung von PCT-Vertragsstaaten auf den Kopfbogen der Schriften, die internationale Anmeldungen gemiss dem

PCT versffentlichen.

AL Albanien

AM Armenien

AT Osterreich

AU Australien

AZ Aserbaidschan

BA Bosnien-Herzegowina
BB Barbados

BE Belgicn

BF Burkina Faso

BG Bulgarien

B} Benin

BR Brasilien

BY Belarus

CA Kanada

CF Zeatralafrikanische Republik
CcG Kongo

CH Schweiz

Ci Core d’Ivoire

CM Kamerun

CN China

CU Kuba

CZ Tschechische Republik
DE Deutschland

PK Dinemark

EE Estland

KR
KZ
LC
Li

LK
LR

Spaiiicn
Finnland
Frankeeich
Gabun
Vereinigtes Konigreich
Georgien
Ghana

Guinca
Griechenland
Ungarn

Frland

Israel

Istand

alien

Japan

Kenia
Kirgisistan
Demokratische Volksrepublik
Korea
Republik Korea
Kasachstan

St. Lucia
Lischienstein
Sri Lanka
Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ

Lesotho

Litauen

Luxemburg

Lettland

Monaco

Republik Moldau
Madagaskar

Die echemalige jugoslawische
Republik Mazedonien
Mali

Mongolei
Mauretanien

Malawi

Mexiko

Niger

Niederlande
Norwegen
Neuseeland

Polen

Portugal

Rumiinien

Russische Foderation
Sudan

Schweden

Singapur

Slowenien

Slowakei

Senegal

Swasiland

Tschad

Togo

‘Tadschikistan
Turkmenistan

Tiiskei

Trinidad und Tobago
Ukraine

Uganda

Vercinigte Staaten von
Amerika

Usbekistan

Vietnam

Jugoslawien
Zimbabwe

Meta's Exhibit No. 1023 - Page 00310




2
wn

WO 00/22955 PCT/EP99/07638

SYSTEM ZUM UNTERSTUTZEN DER AUSWAHL VON ARTIKELN MIT HILFE EINER VIDEOKAMERA

Beschreibung

Die Erfindung betrifft ein Verkaufssystem mit einem Spiegel,
in dem sich ein Kunde mit einem Verkaufsobjekt betrachten
kann, wobel er gleichzeitig durch eine Videckamera

aufgenommen wird.

Es ist bekannt, im Verkauf Videogeridte einzusetzen, mit denen
der Kunde mit verschiedenen Gegenstdnden, die er
méglicherweise kaufen m&chte, abgelichtet wird. Solche
Videogerate konnen im Self-Service, oder auch durch
Verkaufspersonal bedient werden. Der Kunde kann sich das von
der Videokamera aufgenommene Bild in einem Monitor
betrachten. Da der Kunde sein Bild im Monitor bketrachtet,
wird er auch, wahrend er verschiedene Verkaufscbjekte
anprobiert, seine Aufmerksamkeit dem Monitor und dem darin
gezeigten Bild zuwenden. Durch dis Konzentration auf den
Monitor besteht aber die grofle Gefahr, daB das Auftreten des
Kundens und damit sein Erscheinungsbild zusammen mit dem
anzuprobierenden Verkaufsokjekt nicht mehr natirlich wirkt
und der unerwinschte sogenannte ,0ff-Set“-Blickwinkel '
egtsteht.

Aufgabenstellung der vorliegenden Erfindung ist es, diese
bisher im Zusammenhang mit der Verwendung von Videckameras
beim Verkauf verbundenen Nachteile zu vermeiden, und
insbesondere den sogenannten ,0ff-Set™-Effekt, und vom Xunden
wiahrend der Anprobe ein ,vertrautes™ Bild von sich selbst zu

machen.
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Diese Aufgabenstellung wird mit dem Gegenstand der

vorliegenden Erfindung gelé&st.

Gegenstand der Erfindung ist ein Verkaufssystem nach

Patentanspruch 1.

ZweckmidlRige Ausgestaltungen dieses Systems sind Gegenstand

der Anspriche 2 bis 17.

Weiterer Gegenstand ist die Verwendung des erfindungsgemilen
Verkaufssystems zur Uberwachung von R&umen, Raumabschnitten

oder dergleichen Gebdudeteililen nach Anspruch 18.

Ein weiterer Gegenstand der Erfindung ist auch ein Spiegel,
der sich zur Verwendung in einem erfindungsgemidfen
Verkaufssystem eignet, nach Anspruch 19. Zweckmibige
Ausgestaltungen davon sind Gegenstand der Anspriiche 20 bis
22.

Erfindungsgemdd wird ein Verkaufssystem mit einem Spiegel
bereitgestellt, in welchem ein Kunde sich mit einem
Verkaufsobjekt, z.B. einer Brille, einem Kleidungsstick,
Schmuck oder dergleichen, betrachten kann, und das gekenn-
zalichnet ist durch eine Videckamera, welche relativ zum
Spiegel so angeordnet ist, dafl der Kunde, wenn er sich im
Spiegel betrachtet, damit aufgenommen werden kann, eine
Speichereinrichtung, die vom Kunden oder einer dritten Person
zum Speichern und/oder Wiedergeben von Bildern, die von der
Videckamera aufgencmmen wurdeén, bet&tigbar ist, und eine
Bildwiedergabeeinrichtung zum Wiedergeben der aufgenommenen

Bilder zur Betrachtung durch den Kunden.

Durch dieses erfindungsgemdBe Verkaufssystem ist es mdglich,
ein unnatiirliches Verhalten (z.B. eine unnatirliche

Blickrichtung, Augenstellung und Kérperhaltung) und eine
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unnatirliche Abbildung durch die Videokamera, und

insbesondere den ,0ff-Set"-Effekt zu vermeiden.

Beim erfindungsgeméfien Verkaufssystem wird, wenn der Kunde
sich mit einem Verkaufsobjekt im Spiegel betrachtet, das Bild
durch die vorzugswelse hinter dem Spiegel und fir den Kunden
nicht sichtbare Videokamera festgehalten, und als ,Live-
Spiegelbild®™ in der Bildwiedergabeeinrichtung gezeigt. Die
Aufmerksamksit des Kunden richtet sich also, s¢ wie bei einer
normalen Anprobe vor einem Spiegel, auf sein Spiegelbild im
Spiegel, und nicht auvf den Monitor, wodurch das normale und
natirliche Verhalten wdhrend einer sclchen traditionellen
Anprobe vor esinem Spiegel erhalten bleibt, und der Kunde
seine Aufmerksamkeit nicht dem Monitor zuwendet, sondern
seinem ,Live-Spiegelbild"“. Durch die erfindungsgemil
vorgesehene, mit der Videckamera operativ verbundene
Speichereinrichtung und die Bildwiedergabeeinrichtung kann
der Kunde dann in Ruhe nach der ,natirlichen Anprobe vor dem
Spiegel™ die gespeicherten Bilder oder Bildsequenzen beliebig

abrufen und miteinander vergleichen.

Als Spiegel lassen sich im allgemeinen solche verwenden, wie
sie fir bestimmte Verkaufscbjekte, z.B. Kleidungsstiicke,

Schrmuck, Brillsn usw., uUblicherweise verwendet werden.

Vorzugsweise ist der Spiegel zusammen mit der Videokamera
derart einstellbar, dalh der Kunde unabhd&ngig von seiner
Korpergrdbe, einem zu betrachtenden Kdrperabschnitt und/oder
der Pgsition (z.B. sitzend cder stehend) den Spiegel nach
seinem Blickfeld einstellen kann; dadurch wird wieder das
natiirliche Verhalten, wie es der Kunde vor fir kestimmte

Verkaufsobjekts angepafiten Spiegeln gewchnt ist, erhalten.

Besonders zweckmidBig ist es, wenn die erfindungsgemil

verwendeten Spilegel mit einem semitransparenten Bereich
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ausgestattet sind. Die Videokamera befindet sich dann hinter
dem Spiegel und ist mit dem Spiegel zusammen beweglich so
montiert, dab sie durch den semitransparenten Bereich
hindurch Bilder vom Kunden aufnehmen und der Kunde sich auch
im semitransparenten Bereich des Bilds betrachten kann. Der
Spiegel kann dabei auch so ausgestaltet sein, daf die Grenzen
des semitransparenten Bereichs des Spiegels vom Kunden nicht
oder kaum bemerkt werden. Der Kunde nimmt die hinter dem
Spiegel befindliche Videokamera gar nicht wahr, und fihrt die
Anproben wie auf bilisher gewohnte Weise durch, wodurch das
natirliche Verhalten erhalten bleibt, und die Gefahr eines
unnatirlichen Betrachtungswinkels und insbescndere die des

L,Off-SetV-Effekts weitgehend ausgeschaltet ist.

Gegenstand der Erfindung ist auch ein Spiegel, der =zur
Verwendung 1n einem erfindungsgemdfBen Verkaufssystem geeignet
ist, dadurch gekennzeichnet, dall der Spiegel einen fiir den
Betrachter erkennbaren Bereich aufweist, auf der der
Betrachter seine Aufmerksamkeit lenkt und der auf diese Weise

zur Zone des Augenkontaktes des Betrachters wird.

Vorzugsweise liegt dieser Bereich esines optimalen
Augenkontaktes in einem zentralen Bereich des Spiegels.
Dieser Bereich kann zweckmadRigerweise durch Einf&rben, Tonen
oder anliche Markierungseinrichtungen markiert werden, um fir
den Betrachter leicht erkennbar zu sein. Dadurch wird der
Betrachter dann auch veranlalt werden, seine Zufmerksamkeit
und damit die Blickrichtung diesem Bereich zuzuwenden,
wodurch der Bereich zu einer Zone esines optimalen
Augenkontakts vom Betrachter wird, was wieder zu einer

natiirlichen Erscheinungsfcrm des Gesamtbildes beitragen kann.

In einer erfindungsgemdfen Ausfihrungsform, insbescondere fir

den Fall, daB sich im erfindungsgemdben Verkaufssystem die

Meta's Exhibit No. 1023 - Page 00314



10

15

20

30

WQ 00/22955 PCT/EP99/07638

5

Kamera hinter dem Spiegel befindet ist, dieser Bereich

semitransparent ausgestaltet.

Als Materialien fir den Spiegel und die semitransparenten
Bereiche des Spiegels kénnen bekannte und iibliche Materialien
fiir Spiegel und semitransparente Spiegel verwendet werden.
Als semitransparente Spiegelmaterialien k&nnen z.B. sclche
mit 50 % Durchldssigkeit und 50 % Reflektion des Lichtes
verwendet werden; die Verringerung der Lichtdurchl&ssigkeit
um 50 % kann z.B. durch Ténen des Glases, iUblicherweise unter
Verwendung eines Grau- oder Brauntones, bewirkt werden.
Semitransparente Spiegel lassen z.B. 30 % des auffallenden
Lichtes hindurch, und reflektieren 70 % davon, obwochl auch

andere Bereiche und deren Kombinationen méglich sind.

Insbesondere abhédngig von der Art der Verkaufsobiekte kann es
zweckmédRig sein, den gesamten Spiegel oder vorzugsweise
bestimmte Teile davon, wie z.B. die Aufenrinder, mit
Grautonen oder Farbtdnen, zu versehen. Der semitransparente
Bereich des Spiegels ist vorzugsweise in einem zentralen
Bereich des Spiegels ausgebildet, und insbesondere in einer

Zone eines cptimalen Augenkontaktes.

Vorzugsweise wird der semitransparente Bereich des Spiegels
von seiner Flache her minimiert und zwar derart, dab der wvon
der Kamera erfalbare Bildausschnitt wven den Riandern des
semitransparenten Bereiches ,umrahmt™ wird, also keine
Verklzinerung erfahrt. Bel einem vom Durchmesser her kleinen
Objektiv, das noch dazu nahe am Spiegel montiert ist, kann
darum der semitransparente Bereich sehr klein sein. Dies hat
zur Folge, dab selbst bei starkem Umgebungslicht, wie es
beispielsweise im Freien auf der Stralle vorherrscht, das
Spiegelbild optimal ist und der transparente Bereich
praktisch nicht stdért. Dann né&mlich, wenn ein sehr groBer

transparenter Spilegel bei sehr heller Umgebung benutzt wird,
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verblaft das Spiecelbild, so daB fir den Kunden eine sehr

unnatiirliche Situaticn entsteht.

Unter den vorgenannten ,Aubenridndern™ des Spiegels ist der
Bereich des Spilegels zu verstehen, in welchem sich der Kunde
zwar sehen kann, der aber nicht von der Videokamera
aufgenommen wird. Es wird scomit in dem Spiegel ein
.mittelgroBes™ Feld durch die Auflenrdnder definiert, das
gerade so grol ist wie der Aufnahmebereich der Kamera, der
durch die Brennweite ihres Objektivs usw. bestimmt ist. Der
Kunde sieht dadurch, ob der ihn interessierends
Bildausschnitt auch tatsidchiich aufgenommen wird.
Daruberhinaus wird durch die Abgrenzung, die natirlich auch
als einfacher Rahmen ausgebildet sein kann, der Kunde
unwillkiirlich dazu gebracht, sich so zu pesitionieren, dab
die ihn interessierenden Bereiche gut als Spiegelbild
sichtbar und damit auch gleichzeitig exakt von der Kamera
aufnehmbar sind. Andererseits wird dadurch, daBl das Gesamt-
Spiegelbild erheblich grdfier ist als der aufgenommene
Bildausschnitt, sichergestellt, dab der Kunde trotz
Konzentration auf die inhm wichtigen Bildbereiche einen
natiirlichen Eindruck von seiner Gesamterscheinung erhialt und
nicht wversucht ist, weiter zurickzutreten, um eben diese
Gesamterscheinung zu sehen. Dies ist insbesondere deshalb so
wichtig, well die hier gezeigte Erfindung besonders fiir den
Self-Service-Bereich Verwendung finden kann, alsoc kein mit
dem Umgang der Vorrichtung erfahrener Verkdufer anwesend ist

bzw. sein mub.

Die Speichereinrichtung, die vom Kunden oder einer dritten
Person zur Speicherung und/oder zur Wiedergabe von Bildern,
die von der Videokamera aufgenommen wurden, bedient werden
kann, ist vorzugswelise so ausgestaltet, dal das Bild
(Standbild) und/cder Bildsequenzen beliebig zeitlich versetzt

und/oder gleichzeitig (,Bild im Bild“) abgerufen und
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miteinander verglichen werden koénnen. Auf diese Weise ist es
modglich, dal mehrere wiahrend einer ,natiirlichen Anprobe“ vor
dem Spiegel getestete Verkaufsobjekte in Ruhe miteinander
verglichen werden konnen; der Kunde kann alsc die einzelnen
Anproben, die er in gewochnter Weise im Spiegel zeitlich
versetzt durchgefuhrt hat, gleichzeitig betrachten und damit

Girekt und gleichzeitig vergleichen.

Mit der Speichereinrichtung ist operativ eine
Bildwiedergabeeinrichtung zum Wiedergeben der aufgencmmenen
Bilder zur Betrachtung durch den Kunden verbunden. Die
Bildwiedergabeeinrichtung zum Wiedergeben der aufgenommenen
Bilder und zur Betrachtung durch den Kunden ist z.B. als
Monitcr ausgestaltet. Auf dem Monitor werden die Bilder
{einzelne Standbilder {Stillstandprojektion) und/oder
Bildsequenzen ausgewdhlter Liange) gezeigt und kénnen auf
diese Weise direkt verglichen werden; das Abrufen von in der
Speichereinrichtung gespeicherten Bildern kann z.B. durch
einen Mcnitor, der als Beridhrungsschirm ausgestaltet ist,
oder durch Bedienungstasten erfolgen. Auf diese Weise ist es
m&glich, Bilder mehrmals zu betrachten, dann z.B. eine engere
Auswahl zu treffen, und dann nach einem nochmaligen Vergleich
innerhalb der engeren Auswahl eine endgtiltige Auswahl zu

treffen.

In einer weiteren Ausfihrungsform ist die Mbglichkeit
vorgegeben, die Wiedergabe der aufgenommenen Bilder als
(seitenverkehries) Spilegelbild oder als echtes Abbild
{entsprechend einem Foto) zu bewirken. Im eisten Fall sieht
sich der Kunde auf dem Monitor (bzw. auf einem ausgedruckten
Bild) so, wie er sich normalerweise im Spiegel sieht, im
anderen Fall sieht sich der Kunde so, wie ihn eine andere
Person wahrnimmt oder wie er auf einer Fotografie erscheint.
Diese Seitenumkehr kann beispielsweise durch ein an sich

bekanntes Vertauschen der einzelnen Bildelemente entlang
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einer vertikalen Symmetrieachse geschehen. Diese Mdglichkeit
ist besonders fir solche Kunden wichtig, die sich nicht gerne
in Film- oder Fotoaufnahme sehen sondern lieber nach Art des

ihnen gel&ufigen Spiegelbilds betrachten.

In einer Ausfihrungsform kann die Bildwiedergabeeinrichtung
auch als Druckeinrichtung zum Ausdrucken einzelner
Standbilder ausgestaltet sein, die mit der
Speichereinrichtung operativ verbunden ist. In einer
bevorzugten Ausfihrungsform besteht die
Bildwiedergabeeinrichtung aus einem Monitor und einer
Druckeinrichtung; dadurch ist es m&glich, zundchst Bilder
oder Bildsequenzen im Monitor zu betrachten und zu
vergleichen, und dann nach einer gegebenenfalls engeren
Auswahl durch die Druckeinrichtung Bilder auszudrucken, die
dann z.B. nach Hause mitgenommen werden kénnen, um dort in

Ruhe eine endglltige Entscheidung zu treffen.

Bildwiedergabeeinrichtungen, z.B. Monitor und/oder
Druckeinrichtung, sind vorzugswelse so ausgestaltet, daBl sie
auch Ausschnitte, Vergrdberungen und/oder Verkleinerungen,
oder Bilder mit veranderter Helligkeit, bereitstellen k&nnen,

sowie seitenverkehrte Bilder.

Fir den Fall, dalk sich die Videckamera hinter dem Spiegel
befindet, ist sie in einem dies Kamera umschlieBenden Raum
hinter dem Spiegel montiert, der lichtdicht abgeschlossen
werden kann. ZweckméBigerweise befindet sie sich in einem
hinter dem Spiegel angebrachten Gehduse, das lichtdicht

abgeschlossen werden kann und zusammen mit der Kamera eine
Einheit bildet, die als solche bewegt und entfernt werden

kann.

Das erfindungsgemébe Verkaufssystem weist vorzugsweise auch

eine Beleuchtungseinrichtung auf, die zum Beleuchten der von
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der Videckamera aufzunehmenden Situation, d.h. also des
Kundens in verschiedenen Anprcbesituationen, dient, und die
vorzugsweise steuerbar und/oder einstellbar ausgebildet und

angebracht ist.

Der Kunde soll sich zweckmdBigerweise, insbesondere auch
abhangig von der Art der Verkaufsobjekte, unter einer
kontrollier—- und steuerbaren Beleuchtung befinden, die nicht
nur dem Zweck dienen soll, richtig belichtete und gut
ausgelieuchtete Bilder des Kunden aufnehmen zu kbénnen, sondern
auch, dis anzuprobierenden Verkaufsobjekte im richtigen Licht
betrachten zu kénnen. Dazu ist sowohl die Art und Starke der
Beleuchtungsquelle, als auch die Position der
Beleuchtuﬁgsquelle innerhalb des Verkaufssystems, und
insbescondere zum Kunden (z.B. eine seitliche Beleuchtung) wvon
Bedeutung. Scwohl die Beleuchtungsstdrke als auch die
Position sollen vom Kunden und/oder dem Verkaufspersonal
steuerbar sein, damit die glinstigste Beleuchtung in
verschiedenen Situationen mdglich ist. Dabei kann auch die
Videokamera so ausgestaltet sein, dal sie mit einer
autcmatischen Einstellung versehen ist, die, abh&ngig wvon der
jewelligen Situation, die Beleuchtungsstarke und/oder dis
Position des Beleuchtungsk&érpers automatisch einstellt, um
die glnstigsten Werte flir z.B. die Helligkeit, den Kontrast,

die Farbschattierung, Farbnuance, Schidrfe usw. zu erhalten.

Fir eine optimale Bildwiedergabe, aber auch fiir eine optimale
Wirkung der anzuprobierenden Verkaufsobjekte, ist die Distanz
des Kunden zur Videokamera von grofier Bedeutung.
ZweckmaBigerweise enthalt das erfindungsgemiBe Verkaufssystem
auch eine Distanzvorgabeeinrichtung zum Einstellen der
ginstigsten Distanz des Kundens zur Videokamera; diese
Distanzvorgabeeinrichtung, mit der insbescndere ein
Mindestwert der Distanz eingehalten werden soll, kann z.B.

aus einer geeignet angebrachten Markierung, einem Stab, z.B.
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mit Entfernungsangaben, einer Schranke, usw., bestehen, die
von der Videokamera aber zweckmidBigerweise nicht aufgenommen

werden.

Vorzugswelse ist auch eine Bedienungseinrichtung zum Steuern
und/oder Bedienen aller Systemelemente, die vom Kunden
urd/oder dem Verkaufspersonal gasteuert und/oder bedient
werden sollen, vorgesehen, die zweckmdbigerweise so
ausgebildet und angebracht ist, dal der Kunde die
Bedienungseinrichtung in seiner natlirlichen K&rperhaltung
betdtigen kann. Die Bedienungseinrichtung ist deshalb
insbesondere als bewegbare drahtlose oder drahtgebundene

Fernsteuerung ausgebildet.

Die Einstellung der Brennweite der Videsokamera kann,
insbesondere abhingig von der Natur der Verkaufsobiekte,
automatisch oder durch Hand eingestellt werden. Zur Anprobe
von Modellikleidern, die meist mit Bewegungsablaufen verbunden
ist, und Bildseguenzen erfordert, ist eine automatische
Foccussierung zweckmililig, wahrend z.B. flr die Anprobe von
Brillen oder Schmuck eine fixierte Brennweite verwendet

werden kann.

Die Art und Weise der Anordnung der Verkaufssystemelemente
hangt auch von den fir die Anprobe vorhandenen
Umgebungsbedingungen ab. So kann es z.B., wenn ein Verkauf in
einer offenen oder nicht einzeln abgeschlossenen Umgebung
stattfindet, wie z.B. auf Messen, Jahrmarkten usw.,
zweckmébig sein, die Systemelemente, also insbesondere
Spiegel, Videokamera, Speichereinrichtung,
Bildwiedergabeeinrichtung, Beleuchtungseinrichtung usw.,
innerhalb einer transportablen Einheit, z.B. einer
stolBunempfindlichen Kabine, anzubringen, wéhrend ein
abgeschlossener Verkaufsraum, z.B. eine Mcdeboutique,

zweckmidfligerweise mit Systemkomponenten arbeitet, die
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entsprechend der jeweiligen Gegebenheiten und dem jeweiligen
Zweck angeordnet werden. Die Anordnung und insbesondere der
Abstand zwischen den einzelnen Verkaufssystemelementen ist
auch stark von der Art der Verkaufsobjekte abhingig; wenn
z.B. eine genaus Betrachtung erforderlich ist, wie z.B. bei
einem Optiker, wird eine andere Anordnung/Distanz und
Beleuchtungsart verwendet werden, als z.B. zur Anprobe von
Kleidungssticken. Fir eine genauere Betrachtung, wie z.B. bei
einem Optiker, kann es deshalb z.B. auch zweckmalig sein, den
als Berlhrungsschirm ausgebildeten Monitor, oder den Monitor
mit BRedienungstasten, geneigt anzubringen, um ihn der Hohe

des Kundens, z.B. in sitzender Positicon, anzupassen.

In einer transportablen Einheit konnen die einzelinen
Vaerkaufssystemelemente z.B. auf einer Plattform
entsprechender Grofle, die z.B. mit aufklappbaren Wanden
versehen sein kann, so montiert sein, daB innerhalb
bestimmter Grenzbereiche noch eine Verdnderung der

gegenseitigen Stellung zueinander méglich ist.

Eine weitere Verwendungsmdglichkeit der Erfindung besteht
darin, dab das System dann, wenn es an sich abgeschaltet ist
und z.B. nach Ladenschlufl ,inaktiv™ in der Ecke steht,
gleichzeitig als Uberwachungskamera, also im Rahmen eines
Sicherheitssystems verwendet werden kann. Selbstverstandlich
ist es auch moéglich, das System bel gedffinetem Geschaft in
dieser Art und Weise zu verwenden, um belspielsweise

Ladendiebstahl zu verhindern bzw. zu dckumentieren.
Gegenstand der Erfindung ist deshalb auch die Verwendung

eines erfindungsgemiben Verkaufssystems zur Uberwachung von

Riumen, Raumabschnitten oder dergleichen Gebidudeteilen.
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Das erfindungsgemdfBe Verkaufssystem wird nun unter Bezugnahme
auf die Zeichnung belspielhaft erlautert, ohne den Rahmen dex

Erfindung darauf zu beschranken.

Hierbei zeigen:

Figur 1 eine schematische Darstellung eines erfindungsgemih
verwendeten Spiegels mit dahinter befindlicher Videckamera;
Figur 2 elne schematische Darstellung der Anordnung einzelner

Elements des Verkaufssystems.

In Figur 1 ist eine Videokamera (A} mit einem teilweise
semitransparenten Spiegel (S) verbunden. Der Spiegel ist an
ciner drehbaren und in einer Fihrung (T) hdhenverstellbaren
Achse (B) befestigt, wecdurch eine Hohen- und/oder
Neigungsverstellung erms8glicht wird, und der Spiegel z.B.
leicht der Linge und Gréfle des Kundens angepalt werdsen kann
{z.B. sitzend oder stehend). Die Kamera (A} ist um die
gleiche Achse (B] drehbar beweglich, wodurch sichergestellt
wird, daB sich die Kamera (Objektivachse) in einem Winkel von
90 ° zur Spiegelebene befindet. Der Spiegel besteht aus den
drei Bereichen (C), {D} und (E}, die einen verschiedenen

Reflektionsgrad und eine verschiedene Transparenz besitzen.

Die Bereiche (C), (D} und (E} sind so angeordnet, dal der
Bereich {(C) im Zentrum/Augenhthe, und damit vorzugsweise im
Bereich der Augenkontaktzone liegt, und (D} und (E} in den
auberen Bereichen einer optimalen Betrachtungszone. Durch
eine verschiedene Einfarbung/Ténung der Bereiche (C), (D) und
(E), oder eine sichtbare Begrenzung dieser Bereiche, wie in
der Figur 1 dargestellt, bekommt der Kunde den Eindruck eines
qualitativ hochwertigen Spiedels, der insbesondere zur
Anprobe der Verkaufsobjekte zusgestaltet wurde, wobeili dem
Kunden auch gleichzeitlg ein Hinweis auf den besten
Aufnahmebereich, der sich im Bereich (D)}, und insbesondere in

und in der Nahe des Bereiches (C) befindet, gegeben wird.
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{(C} 1ist der Bereich des teilweise semitransparenten Spiegels,
der grob genug ist, um es5 der Kamera zu ermsglichen, das Bild
aufzunehmen. Im Hinblick auf die Spiegelwirkung muB die
Qualitdt des semitransparenten Bereichs (C) des Spiegels

nicht die von uUblichen Silberspiegeln aufweisen:

{D} 1st ein Silberspiegel hoher Qualitdt, wie er insbesondere

beim Modellstehen verwendet wird;

(E) ist ein Silberspiegel, der mit Grau- oder Farbtdnen

schwach eingefidrbt sein kann.

In der Anordnung der Figur 2 befindet sich der Xunde in einer
optimalen Position, was durch eine Kombination der
verschiedenen Bereiche des Spiegels (C}, (D) und (E) nach
Figur 1 und dem Abstand zwischen dem Kunden und dem Spiegel
bewirkt wird. Die Mindestdistanz {(G) wird durch einen Stab
oder einen Ablagetisch (F), der sich vor dem
Berihrungsschirm/Mcnitor befindet, und dem Kunden durch die
Stablange bzw. die Tischtiefe den Minimalabstand (G) anzeigt,
gesteuert. Der Stab bzw. Tisch (F] kann am Monitor befestigt

sein, aber auch freistehend sein.

Der Bedienknopf (I) befindet sich in einer Position, die vom
Kunden mit entspannter Armlange (J} erreicht werden kann;
durch Driicken des Knopfes (I) wird die Videckamera (A), die
sich hinter dem Spiegel (S) befindet, in Betrieb genommen.
Die in Figur 2 dargestellte beispielhafte Anordnung eignet
sich insbesondere fir eine genaue Betrachtung, z.B. zur
Anprobe von Schmuck oder Brillen, bei der sich der Kunde
vorzugswelse in sitzender Position befindet; dazu ist auch
der Schirm des Monitors (H) neig- und schwenkbar

ausgestaltet.
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In der Ausfihrungsform der Figur 2 sind eine zusatzliche
Kamera Al und ein zusa&tzlicher Spiegel 1 wvorgesehen. Der
Spiegel L befindet sich hinter dem teilweise
semitransparenten Spiegel 3, z.B. im hinteren Tell einer
transportablen Einheit, wie z.B. einer Kabine. Der Spiegel L
ist langer als der Spiegel 3, z.B. ein Spiegel voller Lange,
wie er zur Anprobe von Kleidungsstiicken, z.B. Mianteln, Hosen,
Schuhen usw., Ublich ist. Der Spiegel I muB nicht unbedingt
einasn semitransparenten Bereich aufweisen, ist aber
vorzugsweise auch in drei Zonen, die den Zcnen C, D und E des
Spiegels S entsprechen, unterteilt, um dem Kunden das gleiche
Betrachtungsgefihl wie vor dem Spiegel S zu vermitteln. Der
Spiegel 1 ist an der Achse M befestigt und um diese
schwenkbar. Zur Entfernung des Spiegels L und/oder fiir einen
leichten Transport, z.B. in eine andere Verkaufsabteilung
eines Warenhauses, sind die Elemente des Systems, z.B. die
Spiegelanordnungen S und/oder M, vorzugsweise auf Rollen
gelagert. Neben den Kameras A und Al kann es in einigen
Fallern auch zweckmdfig sein, zus&tzliche Kameras, die sich
z.B. auf einem Stativ befinden und/oder vem Verkaufspersonal

gehalten und auch bedient werden, vorzusehen.

Bel einesr anderen Ausfihrungsform wird eine
Aufnahmeeinrichtung (Videokamera) mit extrem kleinem
Durchmesser des Objektivs verwendet, wobei dieses Objektiv
direkt in den Spiegel eingesetzt 1st, so daB kein
semitransparenter Bereich notwendig ist. Wenn der Durchmesser
des Objektis gering genug ist, kann sich der Kunde dann z.B.
storungsfrei zur Begutachtung eines Kleidungsstickes im
Ganzen betrachten. Bel dieser Ausfihrungsform der Erfindung
kann die Objektivachse bzw. der Blickwinkel des
Kameraobjektivs auch soc ausgerichtet werden, dall sie nicht
direkt senkrecht zum Spiegel liegt. Die Kamera kann dann
beispielsweise ,etwas von oben"™ auf den Kunden blicken, wobei

der Neigungswinkel dann zweckmdBigerweise cerart eingestellt
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ist, dal das (vom Kunden wahrnehmbare) Cbhbjektiv gerade
auBerhalb seines Spilegelbildes liegt. Vorzugsweise wird die
Kamera aber auch bei dieser Ausfihrungsform so eingestellt,

daB eine optimale Augenkontaktzone gewdhrleistet ist.

Meta's Exhibit No. 1023 - Page 00325



10

20

25

30

WO 00/22955 PCT/EP99/07638

16

PATENTANSPRUCHE

Verkaufssystem mit einem Spiegel, in welchem ein Kunde
sich mit einem Verkaufsobjekt, z.B. einer Brille, einem
Kleidungsstick, Schmuck oder dergleichen, betrachten
kann,

gekennzeilchnet durch

eine Videckamera (A), welche relativ zum Spiegel {S) so
angeordnet ist, daRl der Kunde, wenn er sich im Spiegel
{S) betrachtet, von der Videokamera (A) aufnehmbar ist,
eine Speichereinrichtung, die vom Kunden oder einer
dritten Person zum Speichern und Wiedergeben von
Bildern, die von der Videckamera (A} aufgsnommen wurden,
petitigbar ist, und

=2ine BRildwiedergabeeinrichtung zum Wiedergeben der
aufgencommenen Bilder zur Betrachtung durch den Kunden.
Verkaufssystem nach Anspruch 1,

dadurch gekennzedldlchnet,

daf der Spiegel (S) derart zusammen mit der Videokamera
(A) einstellbar ist, dal der Kunde unabhédngig von seiner
Kdrpergrofe und/oder von einem zu betrachtenden
Kdrperabschnitt den Spiegel (S) nach seinem Blickfeld

einstellen kann.

Verkaufssystem nach Anspruch 6,

dadurch gekennzelchnet,

dahk die Videokamera (A) hinter dem semitransparenten
Bereich (C) des Spiegels (3) und mit dem Spiegel (S}
zusammen beweglich derart montiert ist, dab die
Videokamera (A) durch den semitransparenten Bereich (C)

hindurch Bilder vom Kunden aufnehmen und der Kunde sich
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auch im semitransparenten Bereich (C) des Spiegels (S}

bhecrachten kann.

Verkaufssystem nach einem der vorhergehenden Anspriiche,
dadurch gekennezeichnet,

dal der Spiegel (3S) einen fur den Betrachter erkennbaren
Bareich {C) aufweist, auf den der Betrachter seine
2ufmerksamkeit lenkt, und der auf diese Weise zur Zone

des Augenkontaktes des Betrachters wird.

Verkaufssystem nach Anspruch 3,

dadurch ge kennzedichnet,

dak der Bereich (C) ein zentraler Bereich des Spiegels
(S) ist.

Verkaufssystem nach Anspruch 3,
dadurch ge kennzedilchnet,
daB der Bereich (C) durch Einfarben, Ténen und/oder

dergleichen Markierungseinrichtungen erkennbar ist.

Verkaufssystem nach Anspruch 4,
dadurch gekennzeichnet,

daB der Bereich (C) semitransparent ist.

Verkaufssystem nach Anspruch 3,

dadurch gekennzelchnet,

dafBl der semitransparente Bereich (C} von seiner Grile
und/oder Geometrie her derart ausgebildet ist, dal seine
Riander im wesentlichen dem von der Videokamera (A)
aufnehmbaren Bildausschnitt entsprechen und diesen

gerade nicht oder nur unwesentlich begrenzen.

Verkaufssystem nach einem der vorhergehenden Ansprlche,
dadurch gekennzeilichnet,

daf der Spiegel (S) so groRl ausgebildet ist, daBl ein
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Kunde im Spiegel (S) einen gréferen Bereich als
Spiegelbild betrachten kann, als er von der Videokamera

(A) aufgenommen wird.

Verkaufssystem nach Anspruch 9,

daducrch ge kennzeichnet,

dal ein Spiegelbereich (D}, welcher dem von der Kamera
aufnehmbaren Bildausschnitt entspricht, auf dem Spiegel
durch Einfdrbungen, Toénungen oder derglelchen

Markierungseinrichtungen erkennbar gemacht ist.

Verkaufssystem nach einem der vorhergehenden Anspriiche,
dadurch gekennzedichnet,

daf die Speichereinrichtung zur Wiedergabe einzelner
Standbilder und/oder von Bildsequenzen vorgegebener

Liange ausgebildet ist.

Verkaufssystem nach einem der vorhergehenden Anspriiche,
dadurch gekennzedichnet,

dall es eine Druckeinrichtung enthidlt, die mit der
Speichereinrichtung zum Ausdrucken einzelner Standpilderxr

cperativ verbunden ist.

Verkaufssystem nach einem der Anspriche 7 bis 12,
dadurch gekennzedichnezt,

dahl die XKamera (A} in einem die Kamera umschliefenden
Raum hinter dem Spiegel montiert ist, der lichtdicht

abgeschlossen ist.

Verkaufssystem nach einem der vorhergehenden Anspriiche,
dadurch ge kennzedichnezt,

dalt es eine Beleuchtungseinrichtung zum Beleuchten der
von der Videokamera (A) aufzunehmenden Situation
enthdlt, die steuerbar und/oder einstellbar ausgebildet

und angebracht ist.
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Verkaufssystem nach einem der vorhergshenden Anspriiche,
dadurch ge kennzeilchnet,

dalk sie eine Distanzvorgabeeinrichtung (F) zum
Einstellen der Distanz (G) des Kunden zur Videokamera

({A)Y enthalt.

Verkaufssystem nach einem der vorhergehenden Anspriiche,
dadurch gekennzedichnez,

dafl es eine Bedienungseinrichtung (I} zum Steuern und
Bedienen von Systemelementen, insbesondere der
Videckamera (A} und/oder der Speichereinrichtung, durch
den Kunden oder eine dritte Person enthidlt, die derart
ausgebildet und angebracht ist, daB der Kunde die
Bedienungseinrichtung in einer natirlichen Koérperhaltung

betatigen kann.

Verkaufssystem nach Anspruch 16,
dadurch gekennzedichnet,
dafl die Bedienungseinrichtung (I) als bewegbare draht-

lose oder drahtgebundene Fernsteuerung ausgebildet ist.

Verwendung eines Verkaufssystems nach einem der
vorhergehenden Anspriche zur Uberwachung von Riumen,

Raumabschnitten oder dergleichen Gebidudeteilen.

Spiegel, verwendbar in einem Verkaufssystem nach einem
der AnsprlUche 1 bis 13,

dadurch gekennzedilchnet,

dall der Spiegel (8) einen fir den Betrachter erkennbaren
Bereich {(C) aufwelst, auf den der Betrachter seine
Aufmerksamkeit lenkt, und der auf diese Weise zur Zone

des Augenkontaktes vom Betrachter wird.
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nach Anspruch 19,
rch gekennzedidchnet,

Bereich (C) ein zentraler Bereich des Spiegels

nach Anspruch 19 oder 20,
r ¢ h gekennezedlchnet,

Bereich (C) durch Einfarben, Toénen oder

dergleichen Markierungen erkennbar ist.

Spiegel

nach einem der Ansprliche 19 bis 21, verwendbar

in sinem Verkaufssystem nach einem der AnspruUche 6 bis

17,
d adu
dal der

rch gekennzedlchnet,

Bereich (C) semitransparent ist.
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INTERNATIONAL SEARCH REPORT

inten 1l Application No
PCT/EP 99/07638

A_CLASSI
IPC 7

N 15044700 “809819/00

According to intemational Patertt Classification (IPC) or to both national classification and IPC

8. FIELDS SEARCHED

Minimum
IPC 7

documentation sea (dulﬂeaﬂanmun
GO7F A45D GO9B GO3B A474

owed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are Included in the flelds searched

_Emkdmmewmdmm intemational search (name of data bese and, where praclical, search tenns used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Chtation of document, with indication, where appropriate, of the refevant passages

Relevant to claim No.

X

FR 2 664 258 A (MARINIER STEPHANE)
10 January 1992 (1992-01-10)
abstract; figures 1-7

US 4 864 410 A (VASSILADIS ARTHUR ET AL)
5 September 1989 (1989-09-05)

column 2, line 49 — line 61

column 4, 1ine 28 - line 41; figures 2,3
abstract

US 4 434 467 A (SCOTT DALE)

28 February 1984 (1984-02-28)

column 1, Tine 16 - line 21

column 3, line 58 —column 4, Tine 19;
figure 1

abstract

-

19-22

1-15,
18-22

1-15,
18-22

m Further documents are listed In the continuation of box C.

E Patont family members are Reted in annex.

. —— T e et i e et g e
document etate of the art which s not pe!
considered to be of particular relevance WMMQM undertying the
'E" eadler document but publiehed on o ater the intetnational ™" doctament of particular relevance; the dlalmed invention
filng date cannot be considered novel or cannot be considered to
e ludeed&o H‘hwbagﬂorgymd;ms)or Involve an Inventive step when the dacumentle tzken alone
which 9'““ ancther "¥* document of parficular relevance; the clalmed invention
cltaion or cther special reason (as specified) cannot be considered to involve an inventive step when the
“O" document refenting 10 an oral dsclosure, use, exhibition or document Is combined with one or more other such docu—
other means ments, such combination belng chvous to a person sidlied
Pt document published pior to the Intemational fMing date but Intheart.
later than the ptiority date claimed "&" document member of the same patent famiy
Date of the actual completion of the intemational search Date of malling of the Intemational search report
15 February 2000 22/02/2000
Name and maling address of the ISA Authorized officer
%{wmom P.B. 6818 Patertiaan 2
TH, o 0) Sl B0, Tx. 31851 epo i,
Fax (+31-70} 340-3016 Wauters, J
Form PCTISA10 (second sheet) (July 1992)
page 1 of 2
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INTERNATIONAL SEARCH REPORT fmern - al Appiication Mo
PCT/EP 99/07638
C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT
Category ° | Cltation of document, with indcation,where appropriate, of the rel p o Retevant to claim No.
A US 4 261 012 A (MALOOMIAN LAURENCE G) 1-15,
7 April 1981 (1981-04-07) 18-22
column 5, Tine 12 - ine 21; figure 1
abstract
A US 5 621 492 A (BEVERIDGE IAIN M ET AL) 1-15,
15 April 1997 (1997-04-15) 18-22
column 3, line 10 - line 18; figures
2,3,5,6
abstract
A US 5 768 142 A (JACOBS HERBERT H) 1-15,
16 June 1998 (1998-06-16) 18-22
column 3, Tine 18 - line 29; figure 1
abstract
A US 5 184 160 A (MASSARSKY YEFIM) 1-3
2 February 1993 (1993-02-02)
abstract; figures 2-4
Fomn PCTASAZ10 (contination of sacond sheet) (July 1962)
page 2 of 2
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INTERNATIONAL SEARCH REPORT

information on patent family members

Inten  nal Application Mo
PCT/EP 99/07638

Patent document Publication Patent family Publication

cited In search report date member(s) date

FR 2664258 A 10-01-1992 NONE

US 4864410 A 05-09-1989 NONE

US 4434467 A 28-02-1984 us 4258478 A 31-03-1981

Us 4261012 A 07-04-1981 NONE

Us 5621492 A 15-04-1997 CA 2211394 A 01-08-1996
EP 0806107 A 12-11-1997
JP 10503343 T 24-03-1998
WO 9623386 A 01-08-1996

Us 5768142 A 16-06-1998 NONE

US 5184160 A 02-02-1993 NONE

Form PCT/ISA/Z10 (padent family annex) (July 1062)
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INTERNATIONALER RECHERCHENBERICHT e salen Alnasichen
PCT/EP 99/07638

PR T T RAEDAAI00 B00B 10 00

Nach der Intermationalen Patentidassifikation {(IPK) oder nach der natlonalen Klassiftkation und der IPK
B. RECHERCHIERTE GEBIETE

Recherchierter Mindestprifstoff (Klassifikalionesystern tnd Kiaasifikationasymboie )
IPK 7 GO7F A45D GO9B GO3B A47G

[ Recherchierts aber nicht 2m Mindestpriifstoff gehdrende Veriffentiichungen, sowelt dese urter dle recherchierien Geblete falen

Withrend der infemationalen Recherche konsultierte elektronische Datenbank (Name der Datenbank und evil. verwendete Suchbegrdife)

. ALS WESENTLICH ANQGESEHENE UNTERLAGEN
Kategorie® | Bexeichnung der Vertlfentichung, sowelt erforderiich unter Angabe der in Betracht kommmenden Telle Betr. Anspruch Nr.

X FR 2 664 258 A (MARINIER STEPHANE) 19-22
10. Januar 1992 (1992-01-10)
Zusammenfassung; Abbildungen 1-7

A US 4 864 410 A (VASSILADIS ARTHUR ET AL) 1-15,
5. September 1989 (1989-09-05) 18-22
Spalte 2, Zeile 49 - Zeile 61

Spalte 4, Zeile 28 - Zeile 41; Abbildungen

2,3
Zusammenfassung

A US 4 434 467 A (SCOTT DALE) 1-15,
28. Februar 1984 (1984-02-28) 18-22

Spalte 1, Zeile 16 - Zeile 21
Spalte 3, Zeile 58 —-Spalte 4, Zeile 19;
Abbildung 1

Zusammenfassung
Weltere Verdffentichungen sind der Fortsetzung von Feid C zu E Stelhe Anhang Patentfamilie
entnehmen
* Besondere Kategorien von angegebenen Verdffentichungen  : TSpMemVMng.dewhmnmmﬁmalmmnelded
AT Verdhtent die den aligemeinen Stand der Technik definiert, el riant ealibor. coredomn catr mom Vorctinghis tog der
aber nicht als bedeutsam anzusehen lst Euﬁ-ldtngzngnnddll:?emﬁiuwsodﬂdeﬂhrnmmdel
E* dlteres Dokument, das jedoch erst am oder nach dem intemnationalen mgegebe"
Anmeldedatum verditentlicint worden lst 'X" erer Sedeuhung: dle beaneprschts Erfindung
1" Verdttentlichung, de geelgnet ist, einen Priorititsanspruch zwetfelhaft er— Iein nmddeoev\lewﬂemm ricuab oder aut
Mr‘mmmm&mVe:‘?ﬁuﬂWmm facher Tétigkeit beruhend betrachtet werden
anderen Im Recherchenbericiit genannten erﬁfhﬂllchtmbe&egwemen g ruchte Edfl
ool oder dle aus i p st (wie Y’ V&mg“mw Tﬂm ; dle beansp! ndung
ausgeflivt) werden, wemdev elner oder mehreren anderen
Q" Verdftentichiing, die sich auf eine mindiche Offenbanang, Verdffertichungen %ghv WMMN
mmmamwmrmmmnmbﬁﬂ deeeVetbhdm!ﬂrehﬂ'lF
o B e o orStacmare srotten iRt worden ot~ 07 "% 8" Versfentiichung, dlo Mitglled derselben Patertfamile let
Datum dee Abachiussee der intemationalen Recherche Absendedahum des infemationalen Recherchenberichts
15. Februar 2000 22/02/2000
Name und Postanachiift der intemationalen Recherchenbehdrde Bevolimichtigter Bedlensteter
Européilaches Patentamt, P.B. 5818 Patentiaan 2
1“:-431 ESDMT 31 661 nl,
5 - X
Fa: (191-70) 540-3016 ®e Wauters, J
Formblatt PCTASA/210 (Blatt 2) (Jull 1962)
Seite 1 von 2
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INTERNATIONALER RECHERCHENBERICHT [ o

PCT/EP 99/07638

C.{Fortestzung) ALS WESENTLICH ANGESEHENE UNTERLAGEN

Kategode® | Bezelcivamng der Verdftentichung, soweit erforderlich unter Angabe der In Betrachtkommenden Telle Betr, Anspruch Nr.

A US 4 261 012 A (MALOOMIAN LAURENCE G) 1-15,
7. April 1981 (1981-04-07) 18-22
Spalte 5, Zeile 12 — Zeile 21; Abbildung 1
Zusammenfassung

A US B 621 492 A (BEVERIDGE IAIN M ET AL) 1-15,
15. April 1997 (1997-04-15) 18-22
Spalte 3, Zeile 10 - Zeile 18; Abbildungen
2,3,5,6
Zusammenfassung

A US 5 768 142 A (JACOBS HERBERT H) 1-15,
16. Juni 1998 (1998-06-16) 18-22
Spalte 3, Zeile 18 - Zeile 29; Abbildung 1
Zusammenfassung

A US 5 184 160 A (MASSARSKY YEFIM) 1-3

2. Februar 1993 (1993-02-02)
Zusammenfassung; Abbildungen 2-4

Formblatt PCTASAZ10 (Fortsstnung von Biatt 2) (Jull 1992)

Seite 2 von 2
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INTERNATIONALER RECHERCHENBERICHT
Angaben zu Verdifentichungen, de zur selben Patentfamilie gehvdren

Inteme aalee Aktenzeichen

PCT/EP 99/07638

Im Recherchenbericit Datum der Miglied(er) der Datum der
angefihrtes Patentdokument Verditentlichung Patentfamilie Verdftentichung

FR 2664258 A 10-01~-1992 KEINE

US 48644190 A 05-09-1989 KEINE

UsS 4434467 A 28-02-1984 us 4258478 A 31-03-1981

US 4261012 A 07-04-1981 KEINE

US 5621492 A 15-04-1997 CA 2211394 A 01-08-1996
EP 0806107 A 12-11-1997
JP 10503343 T 24-03-1998
WO 9623386 A 01-08-1996

US 5768142 A 16-06-1998 KEINE

US 5184160 02-02-1993 KEINE

Formbiatt PCTASA/210 {Anhang Peterdfamiie)(Jull 1992)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

2.

E?%AN LAW GROUP PCT

i iy

11 HAMENOFIM $ ¥ Eﬂ?{f_{f‘? s, :

0. BOX 2081 NOTIFICATION OF TRANSM a&l,@fm GO |
HERZLIA. ISRAEL 46120 THE INTERNATIONAL SEARCH REPORT ARB-. &7

THE WRITTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION
{FCT Rulc 44 1)

Date of mailing
{dayanonthiyear)

Applicant’s or apent's file reference
P7751-PC

internalional application No.
PCTNLO6/M02RT

Applicant
NISSI VILCOVSKY

&

FOR FURTHER ACTION  See puragraphs 1 and 4 below

Intemnational filing dale
(chayAnonti/yeary O March 2006 (01.03.2006)

The appticant is hereby notitied that the temations! search report and the writters opinion of the tntermational Searching Authority
have been established and are transmitted herewith

Filing of amendments and statement under Article 19
The applicant is entitled, i ke so wishes, to amend the elaims of the international application {see Rule 48):

When?  The time limit for filing such amendmenis is normalfy two months from the date of tansmital of te international
search repord

Where? Dircoily to the International Bureau of WIPQ, 34 chemin des Colombeties
1211 Geneva 20, Switzerland, Facsienile No.: (41-22) 338 82 70

For mere detniled instructions, see the aotes on the pccompanying sheet

2 1:] The applicant is hereby notified that no internaticnal svarch repun will be estabiished and that the declaration under
Article 17(2)a} 1o that effect and the written opinion of the internationsl Searching Authority are transmitted herewith
D With regard to the protest against payment of (an) sdditional feefs) under Rule 40 2, the applicane is notified that:
D the protest togetler with the deciston thereon has been transmitted 1o the International Bureat together with the applicant’s
request ta forward the texts of both the protest and the decision thereon to the desipeated Offices

no decision has been mode yet on the protest; the applicant will be notified as soor as a decision is made

4 Reminders

Shortly after the expiration of I8 months from the priority date, the inicmationul application will be published by the Istlernational
Burean If the appiicant wishes to aveid or postpone publication, a notice of withdrowat of the international application, or of the
priority claim. must reash the International Bureau as provided ia Rules 90bis 1 and 90bss 3, respectively, before the completion of the
technical preparations for imemational publication

The spplicant may submit comments on an informal bosis on the writlen opinion of the Intemnational Searching Authorily to the
Internatione] Berean The International Bureau will send a copy of such comments 1o all designated Offices wnless an internetional
prelimipury examination report has been or is to be established These comments would also be made available to the public bu rot
before the expiration of 30 months from the priority date

Within 19 months from the priority date, but only in respect of some designoted Offices, a demand for international preliminary
examinnion must be filed if the applicant wiskes to postpone the entry into the national phase untit 30 months from the priority dale
(in some Offices even later); otherwise, the applicant mus?, within 20 months from the priosity date, perform the prescribed acts for
entry into the national phase before those designated Offices

In respect of other designated Offtces, the time limit of 30 months (or fater) will apply even if no demand is filed within 19 ths

See the Annex 1o Form PCT/IB/301 and, for details about the applicable time limits, Office by Qffice, see the PCT Appliddni's Guide.
Volume 1. Netional Chapiers and the WIPO Insiernet site

Mame and mailing address of the ISA/ US

Authorized officer

Maii Stop FCT, Attn; 1SA/US

Commissionzr for Patents

P3O Box 1450

Alexandria, Virginia 22313-1450
Facsimile No. (571) 273-3201

VIJIAY SHANKAR
g

Telephone No  571-272-7682

Form PCT/ISA/220 (January 2004)

(Sez notes ot accompanying sheet)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:
EITAN LAW GROUP PC EITAK | 21 .
},g*gg‘i';’g;m ST NOTIFICATION OF TRANSMITTAIOF w2
HERZLIA. ISRAEL 46120 THE INTERNATIONAL SEARCH REPORT AND

1 HE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44 1)

Dute of mailing
(dﬁ:ﬁ?io':t?:/f:':gr) 1 2 J UN Zg{]?l

Applicunt’s or agent’s file reference

P-1751-PC FOR FURTHER ACTION  Sce parapraphs | and 4 beiow
International application Mo International filing date

PCTH/ILO6M0ZE] {(day/monthsyear) 01 Mareh 2006 {(01.03.2006)

Applicant

NISSI VILCOVSKY

! PE The opplicant is hiereby notified that the international search repert and the writien opinion of the International Searching Authority
have been established and are transmitted herewith

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims ol the international application (see Rule 46y

When?  The time limit for filing such amendments is normally swo months rom the dile of transmittal of the infernatiosid
search report

Where? Directly 1o the International Burean of WIPQ, 34 chemin des Colombeites
1211 Geneva 20, Switzerland, Facsimile Mo @ (41-22) 338 82 70

For more detniled instructions, see the notes on the accompanying sheet

2 [:] The applicant is hereby notified that no intemnational search report wiil be established and that the declaration vnder
Article 1 7{2){a) to that effect and the writien apinion of the Inteenational Searching Authority are transmitted herewith

3 D With regard to the protest against paymant of {an} ndditional fee(s) vnder Rule 40 2, the applicant is notified that:

D the protest together with the decision thereon hos been transmitied to the lnternational Bureaw wgether with the applicant’s
request to forward the texts of both the protest and the decision thereon to the designated Gifices

ne decision has been made yet on the protest; the applicant will be notified as soon ns a decision is made
4 Reminders
Shortly after tie expiration of L8 months rom the priority date, the international applieation will be published by the Interaational
Burean I the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application. of of the

priority claim, must reach the [mernational Bureau as provided in Rujes 90bix | and 90b4s 3, respectively, before the completion of the
technical preparations for international publication

The applicant may submit comments on an informal basis on the written opinion of the Imemational Searching Authority to the
Internationsl Burean. The International Bureau will send a copy of such comments to all designated Offices unless an intemationat
preliminary examination report has been or is to be established These comments would also be made avaiiabie to the public but ot
before the expiration of 30 months Mtom the priority date

Within 19 months from the pricrity date, bit only in respect of some designated Offices. a demand for internptional preliminary
examination must be filed i the applicant wishes to postpone the entry into the national phase until 38 months from the priority datc
{in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for
entry into the nationat phasc Defore those desipnated Offices

I respect of other designated Offices, the time limit of 30 months {or later) will apply even if no demand is fled within 19 pfpnths

Sce the Annex to Farm PCT/IB/301 ond, for details sbout the applicable time limits, Office by Gffice, see the PCT Applifdint s Guide.
Volume 1, National Chapiers and the WIFO internet sile

Namse and mailing address of the [SAF US Autiorized officer
Mail Stop PCT, Attn; ISAJUS
Comrnissioner for Patents VIIAY SHANKAR
P Q Box 1450
Alexandria, Virginiu 22313-1450 IC!EDhOI‘!C No 571-272-7682

Facsimile Mo, (371) 273-3201

Form PCTASAR220 (January 2004) {See notes ot accompanying sheer)
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PATENT COOPERATION TREATY

PCT

INTFTERNATIONAL SEARCH REPORT
{PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Farm PCT/SA/220

P-7751-1C ACTION as well as, where apphicable, ilen 5 below

Internstienal application No Intemnatione! iting date (duwhronthivenr) (Eurliest) Priority Date {dayimonihi/vear)
PCTHLO6/00281 01 March 2006 {0} 03 2006} 0F March 2005 (01 03 2005)

Applicant

NISS] VILCOVSKY

This intemutional search report has been prepared by this [nlernational Searching Authority and is ransmitted to the applicant
according 10 Article 18 A copy is being transmitted to the International Bureau

This international search report consisés of a lotal of sheets

It is also accompanied by a copy of each prior apt document cited in this report

i Basis of the Report
a4 With regard 1o the Janguage, the international search wis carried oul on the basis of;

K the international application in the language in which it was filed

a transiation of the international application inte , which is the language
of o trenslation furmished for the purposes of intemational scarch (Rufes 12 3(2) and 23 i{b))

With regard 10 any nucleotide and/or amino scid sequence disclosed in the internationa! application, see Box No I

Certnin clpims were found unsenrchable (See Box Ne 1)

L]

Unity of invention is Incking (See Box No HI)
ith regard (o the title,

ES
=

the texL is approved os submiticd by the applicant

LI

the text has been established by this Authority to read as follows:

5 With regard to the abstract,
N R . .
M the text is approved as submitted by the applicant

D the text has been established, according to Rule 38 2(b), by this Authority as it sppears in Box No 1V The applicant
mzy, within one month from the dote of mailing of this internationat search report, submit cormments to this Authority

6.  Wilh regard to the drawings,
u the figure of the drowings to be published with the shstroot is Figure No 1
as suggested by the applicant.
as selected by this Authority, because the applicant failed to sugpest a figure
D as selected by this Authovity, because this figure better characterizes the invention

b B none of the figures is to be published with the abstract

Form PCT/ISA/210 (first sheet) (April 2003)
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INTERNATIONAL SEARCH REPORT

Imternational application No

PCTAL06/0G281

A CLASSIFICATION QF SUBJECT MATTER
IPC: GO9G S/00( 2006 01),5418( 2006 01)

USPC: 345/156-162,204-215

According lo Intemational Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

U 5. 345/156-162, 204-215

Minimum documentation searched (classi Geation system followed by classification symbols)

BPocementiation searched other than minimum documentation to the extent that sech docuements ure included in the fields searched

Electenic data base consulted during the international search {name of dmts buse and, where practiceble, scarch termns used)

C. DOCUMENTS CONSIDEREDR TO BE RELEVANT

Catepory *

Citmion of document, with indication, where appropriate, of the relevant passages

Relevant to claim No

Paragraph 0063-0137

X US 20030085866 Al (BIMBER ctal) 08 May 2003, Fipures 1.23;

1-12

D Further documents are listed in the continuation of Box C

L]

See patent family annex

- Speeial categorics of cited documenls:

A" decumens dafining the generad state of dic ort which is not considered 1o Yo of
particylar relevence

“E7  carlier upplication or patenst published on or afier the intemational filing dute

"L7 document which may throw doubits on priosty clnim(s) or which is cited 1o
establish the publication due of anoties sitation or pther specin? reasan (us
specified)

Q7 decument referriag 1o an oral disclosure. use, exdiibition or other nienns

document published priog to the inemational filing date bat |2er 1l the
pricrity deie clnimed

T tater document published nfter the intermational filing date or priosiy
date and not in conflict with die spplication but cited to urdarstand thy
principle or theary underlying the invention

b dereument of particular rolovanee; the etoimed invention connet be
considered novel or conned be considered (o invalve on inventive step
when the document is tnken alone

Y document of particular relevaace; the claimed invention ennnot be
considered to invalve Bt inventive step when the document is
consbined with one oy more ether sueh decuments. such combination
Peing ebvious to 4 person skillad in the an

& document member of the same poent fumily .

i

Date of the actual completion of the intemational search
15 May 2007 {15.05.2007)

Dmi gnm!mi, FI" the mtcm'\honal search report //
i

Name and maiiing address of the ISA/US
Mail Stop PCT, Aun: 1ISA/RIS
Commissioner for Patents
PO Box 1450
Alexandria, Virginio 22313-1450

Facsimite No, (571) 273-3201

Authorized officer

VIIAY SHANKAR A

lelephone No 571-272-7682

Form PCT/ASA/210 (second sheet) (April 2005)
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PATENT COOPERATION TREATY

Froun the
INTERNATIONAL SEARCHING AUTHORITY
To:
EFTAN LAW GROUP PCT
IE HAMENOFIM ST
P.O. BOX 2081
HERZLIA, ISRAEL 46120 WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis 1)
Date of mulling
{dev/montit/vear) ‘1 2 \ ” ”\} 9“{]?1
Applicant’s or agent’s file reference FOR FURTHER ACTION e
Sce paragraph 2 below
P-7751-FC
international applieation Ne Internationat fifing date (doy/manmhsvear) Priority date {daynenihivear)
PCT/ILGE/00281 0 March 2006 {01.03.2006) 01 March 20035 {01.03.2005)

Internationat Patent Classification {IPC) or both national classification and IPC

1PrC: GU9G 5/40( 2006 01),5/08( 2006 0F)
USPC:  345/156-162,204-215

Applicant
NISSI VIECOVSKY

I This opinion contains indications relating to the (bllowing items:

E Box Ne [ Basis of the opinion

D Box No H Priority

D Box No 11 Non-esteblshment of opinion with regard to novelly, inventive step and indusirial applicability

I::] Box No 1V Lack of unity of invention

[}Z} Box No. V Rensoned statement under Rule 4344 L(a)(i) with repard 10 novelty, inventive step or induserial
applicability; citations and explanations supporting such statement

D Box No. VI Certain documents cited

E Box No VI Certain defects in the inlernationnad applicition

[:I Box No Vil Certain observations on the international epplication

o8]

FURTHER ACTION

If o demuond for internationn! preliminary examination is made, this opinion will be considered to be a wrilten opiniop of the
international Prefiminary Examining Authority {"IPEA"} except that this does not apply where the applicanl chooses an
Authority other than this one 1o be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66 this(h)
that written opinions of this International Senrching Authority will not be so considered

H this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is inviled to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ASA/220 or before the expiration of 22 months from the priority date, whichever expires later

For furiher options, see Form PCT/ASA/220

3 For [urther details, see notes 1o Form PCT/ASA/R220.

Name and mailing uddress of the [SA/US Dete of compiction of this opinion | Authorized officer
Mail Stop PCT. Attn: ISAUS "
Commissioner for Patents 15 May 2007 (15 05 200T) VIIAY SHANKAR oA
PO Box 1450
o Alexandrin, Virginia 223133450 Telephons No  571-272-768
Facsimile No. (571) 273-3201

Form PCT/ISA/237 (cover sheel) {Apri 2005)
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Intemational application No
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/ILO6/002ZR T

Box No. I Basis of this opinion

1 With repurd 1o the language, this opinion has been established on the basis oft
<] e international application in the language in which it was filed

D a translation of the international applicalion into
international search {(Rulkes 12 3{a) and 23. 1{b))

- whieh is the language of a translation furnished for the purposes al
2 With regard 1o any nucteotide and/or amino acid sequence discliosed in the internntional application and necessary to the claimed
invention, this opinion has been established on the basis of:
a4 type of naterial
E:! a sequenee listing

B table(s) related to the sequence listing

b format of material
D on paper

m in electronic form

e time of fifing/furnisiing
D comained in the international application as filed
D filed together with the international application in cleetrenic form

D furnished subsequently to this Authority for lhe purposes of search

3 D In addition, in the case that more thon one versian or copy of a sequence fisting andfor lable{s} refating thereto has been filed
or {urnished, the required statements that the inlormation in the subsequent or ndditional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were lurnished

4 Additional comments:

Form PCT/ASA/237(Box No [} {April 2005)
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Entemational application No
WRITTEN OPINION OF THE PCT/LA6/00281

INTERNATIONAL SEARCHING AUTHORITY

Box No. V Reasened statement under Rule 43 bis, F(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

i, Statement

Novelty (N} Claims NONE YES
Claims 1-12 NO
[nventive step {15) Claims NONE YES
Claims 1-12 NG
{ndustrial applicabitity (1A) Claims 1-12 YES
Cinims NONE NO

2. Citations and explanations:

Ciaims 1-12 lacls novelty under PCT Article 33(2) as being anticiputed by Bimber etal (US Z003/0085866 A1)

Bimber et al teaches a system Lo enable appearance comparison, the sysiem comprising at lepst one interactive imaging and display
station, the station comprising: a mircor-displsy device capuble of selectably opernting o either ot both a mirror mode or a display
mode; on imaging device o captore one or more sppearances from o ficld-of-view in front of said mirror-display device; and

an image contret unit to sclect the mode of operation of said mirror-displuy deviee according to o user command  (Figures 1-23;
Paragraph 0063-0137}

Bimber ctal teaches a method to enabk appearance comparison, the method comprising: using a mirror mode of operation of o
mirrer,dispiay device capable of being selectably aperated in either a mirrer mode or a display mode; capturing an image corresponding
to an appearance of a first trial from a field-of-view in front of said mirror-display device; storing said image; selecting the display mode
of operation of said mirror-display device; retrieving sald image and displuying the image on said mirvor-display device (Figures 1-23;
Parpgraph 0063-0137).

Form PCT/ISA/237 (Box No_ V) (April 2005)
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PATENT COOPERATION TREATY PCT/IL2006/000281

From the INTHRNATIONAL BUREAU

PCT

NOTIFICATION CONCERNING

TRANSMITTAL OF COPY OF INTERNATIONAL EITAN LAW GROUP
PRELIMINARY REPORT ON PATENTABILITY 1 gHamenoﬁm Street
(CHAPTER [ OF THE PATENT COOPERATION PO Box 2081

. 48120 Herzlia
TREATY) ISRAEL

{(PCT Rule 4H4bis. 1(e))

2ate of mailing (dayAnomih/year}

20 September 2007 (20.09.2007)

Applicant’s or agent's lile reference

P-7751-PC IMPORTANT NOTICE
Internutional application No. Internationa filing duste (day/maontivvear) Priority date {(dayfment/ ear)
PCTNL2006/000281 01 March 2006 {01.03.2006) 01 March 2005 {01.03.2005)
Applicant

VILCOVSKY, Nissi

The Interpational Burcau transmits herewith a copy of the international preliminary repont on patemability (Chapter 1 of the Patent Cooperation
Treaty)

The International Bureau of WIPQ Autherized officer
34, chomin des Colombeltes

1211 Geneva 20, Switzerland Simin Bahartou

Facsimile Na. +4§ 22 338 8270 e-mail: ptY pel@wipo.int
Form PCTT/IB/326 (Jamary 2004)

Meta's Exhibit No. 1023 - Page 00346




PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter [ ol the Patent Cooperation Treaty)

{PCT Rule 44big)

Applicant’s or agent’s file reference
p.7751-PC

FOR FURTHER ACTION

See ilem 4 below

International application No
PCT/IL2006/000281

International [iling date (dawinonih/vear)
01 March 2006 (01.03.2006)

Prority dute {ayinondvear}
01 March 2005 (01 03.2005)

Internationat Palent Classification (8th cdition unless oldesr edition indicated)
See relevant information in Farm PCTHSA/237

Applicant
VILCOVSKY, Nissi

l This intermnational prelimdnary eeport on patentabiiity (Chapter 1 is issued by the International Bureau on behall of the
Inemational Scarching Authority under Rule 444 bis H(ay

2 This REPORT consists of a otat ol 4 sheets, including this cover sheet
In the attached sheets, any reference to the written opinion of the Intemnational Searching Authority should be read as 2 relerence
1o the infernational preliminary report on patemability (Chapter U insiead
3 This reperl contains indicazions relating to the lollowing items:
E Box No. t Basis of the report
D Hox No I Pricrity
D Box No H Mon-establishment of opinion with regard 1o rovelly, inventive slep and indasteial
applicability
l:l Box Mo. IV Lack of unity of invention
E Box No V Reasoned statement under Article 35(2) with regard to novelty, inventive siep or industrial
applicability; citations and expianatons supporling such slatement
D Box No Vi Certain documents ciied
D Box Ne VI Cerwin defecty in the imernational application
D Box No. VIII Certsin observations an the internationat application
4 The Internationyd Bureau will communicate this report 1o designated Offices in accordance with Rules ddbis. 3(c) and 93biv.1 but

not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority

date (Rule ddbiy 7).

Date of issuance of this report
11 September 2007 (11.09 2007)

Facsimile No +41 22 338 82 70

The International Burcau of W{PO
34, chemin des Colombelles
1211 Geneva 20, Switzertand

Authorized officer

Simin Baharlou

e~mail: pI0B pet@wipo int

Form PCT/AB/373 (JTanuary 2004)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To:

EITAN LAW GROUP

1t HAMENOFIM 5T.

£.0. BOX 2081

HERZLIA, ISRAEL 46120

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis 1}

menmenes s 12 JUN 2007

Applicant’s or agent’s {ile reference

FOR FURTHER ACTION
Sce paragroph 2 below

P7751-PC
International application No. International filing date {davinonthivear) Priority date {daymoniltivear}
PCTALOG/QOIEL 01 March 2006 (01.03.2006) €1 March 2005 (01.03.2003)

iPpC: GOYG S04 2006.01),5/08( 2006 01)
USPC:  345/156-162,204-215

International Patent Classification (PC) or both national classification and 1PC

Applicant
NISSI VILCOVSKY

Basis of the opinion

Box Ne |

Box No Vi Centain documents cied

OO0 }xooo

2. FURTHER ACTI1ON

For further aptions, see Form PCTASA/220.

3 For further details, see notes to Form PCT/ASAZ0.

1 This opinion contains indications relating to the following items:

Hox No. 1 Priority

Box No If Mon-gstablishment of opinion with regard 10 novelty, inventive step and industrial applicability
Box No iV Lack of unity of invention

Box No. V Reusoned stalement under Rule Abis 1{a)(i) with regard to novelty, invenlive slep or induslrial

applicability; citations snd explanations supporting such statement

Box Ng. VI Certain defects in the international application

Hox No. VIl Certain observations on the internationel application

It a demand for tntereational preliminery examination is made, this opinion will be censidered to be a written opinion of the
intermational Preliminary Examining Authority ("IPEA"} except that this does not apply where the applicant chooses en
Authority other than this one to be the IPEA and the chosen IPEA hos notificd the International Bureou under Rule 66 1bis(h)
that written opinions of this Intemational Searching Authority will not be so cansidered

If this opinion is, as provided above, considered ta be a writlen opinion of the IPEA, the applicant is invited to submit to the
1PEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of meiling
of Fornn PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expives later

Name and maeiling address of the 1SA/US
mail Stop PCT, Aun: ISAAUS
Commissioner for Patents
#0 Box 1450
Alexandria Virginia 22313.1450

Facsimile No. (571} 273-3201

Date of completion of this opinion | Authorized officer

15 May 2007 (15 05 2007)

VUAY SHANKAR %ﬂ an

Telephone No 571-272-.768

Farm PCTASA/237 (cover sheet) {April 2005)
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Intemati ication No
WRITTEN OPINION OF THE slematianal application No

INTERNATIONAL SEARCHING AUTHORITY PCT/ALOG/O028]

Box No. I Basis of this opinion

| With regard to the language, this opinion has been established on the basis of:
<]  the international application in the language in which it was filed

[:] a wanslation of the inlernational application into , witich is the language of a wanslation furnished for the purposes of
intenational search {Rules 12, 3(a) and 23, 1(b))

2 With regard to any nucieotide and/or amino acid sequence disclosed in the international application and necessary 1o the claimed
invenuan, this opinion has been established on the basis of:

a  type of material
D & scquence listing

D tabie(s} related to the sequence Listing

b format of material
D on paper

[j in electronic form

¢ lime of filing/furmishing
[j centained in the international spplication as filed

D filed together with the infernational application in electronic form

l:] furnished subsequently to this Authority for the purposes of search

3 D In addition, in the case that more than one version or copy of a sequence listing and/or tubles) relating therelo has been fited
or fumpished, the required statements that the information in the subsequent or additional copics is identicat to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished

4. Additional comments:

Forrn PCT/ASA/237(Box No I} {April 2005)
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International application No
WRITTEN OFINION OF THE PCT/IL.06/00281

INTERNATIONAL SEARCHING AUTHORITY

Box No. ¥V Reasoned statement under Rule 43 Bis,1(a)(i) with regard te novelty, inveative step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Claims NONE YES
Claims }-12 NO
Inveative siep (15) Claims NONE YES
Claims 1-12 NO
Endustrial applicability (IA) Claims 1:§2 YES
Claims NONE NO

2. Citations and explanations:
Claims 1-12 lacks novelty vader PCT Article 33(2) as being anticipated by Bimber et al (US 2003/0085866 A1)

Bimber ¢tal teaches a system to enable appearance comparison, the system comprising at least une interactive imaging and display
station, the stations camprising: a mirror-display device capeble of seleciably operating in either or both & mirror mode or @ display
mode; an imaging device to capiure one or more eppearances from a field-of-view in [ront of said mimor-display device; and

an imapge conrol urit to seled the mode of operation of said mirror-display device uccording to o user command  (Figures 1-23;
Paragraph 0063-0137)

Bimber ¢t al teaches a method Lo enabk sppearance comparison, the method comprising: using ¢ mirror mode of opemtion of &
mirror,display device capable ofbeing sclectzbly operated in either & mirror mode or a display mude; capluring an image corresponding
to an zppearance of a first trial from a field-uf~view in front of said mirror-display device; storing said image; sekecting the display mede
of aperation of said mirror-display device; retricving said image and disploying the image on ssid miror-display device. (Figures 1-23;
Paragraph 0063-0137)

Form PCT/ISA/237 (Box No. V) (Aprii 2003)
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Electronic Acknowledgement Receipt

EFS ID: 17551658
Application Number: 13843001
International Application Number:
Confirmation Number: 2550

Title of Invention:

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING

APPEARANCES

First Named Inventor/Applicant Name:

Nissi Vilcovsky

Customer Number:

46188
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Joseph Bach/Monica Moreno

Filer Authorized By:

Joseph Bach

Attorney Docket Number:

067055-002000

Receipt Date: 03-DEC-2013
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Application Type:

Utility under 35 USC 111(a)

Payment information:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.5.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the applicationasa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FCR PATENTS

PO, Box 1450

Alexandsia, Virginia 22313-1450

WWW.LSPTO 2OV

[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000
CONFIRMATION NO. 2550
46188 PUBLICATION NOTICE

Nixon Peabody LLP

D O a0 IR LA AR UL VAR b i

Title:DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES

Publication No.US-2013-0229482-A1
Publication Date:09/05/2013

NOTICE OF PUBLICATION OF APPLICATION

The abave-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide far mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Crders for copies of patent application publications are handled by the USPTQ's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FCR PATENTS

PO, Box 1450

Alexandsia, Virginia 22313-1450

WWW.LSPTO 2OV

APPLICATION FILING or GRP ART
NUMEER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAMS)IND 1. AIMS
13/843,001 03/15/2013 2656 603 067055-002000 20 1
CONFIRMATION NO. 2550
46188 UPDATED FILING RECEIPT

Nixon Peabody LLP

P.0. Eon 60510 A

Palo Alto, CA 94306
Date Mailed: 05/28/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts™ for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Nissi Vilcovsky, Tokyo, JAPAN;
Ofer Saban, Vienna, VA,;
Applicant(s)
Nissi Vilcovsky, Tokyo, JAPAN;
Ofer Saban, Vienna, VA;

Power of Attorney: The patent practitioners associated with Customer Number 46188

Domestic Priority data as claimed by applicant
This application is a CIP of 13/088,369 04/17/2011
which is a CON of 11/817,411 08/30/2007 PAT 7948481
which is a 371 of PCT/IL06/00281 03/01/2006
which claims benefit of 60/656,884 03/01/2005
and claims benefit of 60/656,885 03/01/2005
This application 13/843,001
claims benefit of 61/738,957 12/18/2012

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see htip://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim fo
foreign priorily. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

page 1 of 3
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If Required, Foreign Filing License Granted: 05/02/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/843,001

Projected Publication Date: 09/05/2013
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES
Preliminary Class

348
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almast every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for mare information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at hitp://www.uspto.gov/iweb/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 0r5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Gontrols, Department of
State (with respect to Arms, Munitions and Implements of War {22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investars; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Subsitute for Form PTO-875 13/843.,001
APPLICATION AS FILED - PART | OTHER THAN
(Golumn 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(27 GFR 1.16¢a), (5] of (c) N/A N/A N/A 70 N/A
SEARCH FEE
@7 GFR 1.16(K), . of (m) N/A N/A N/A 300 N/A
EXAMINATION FEE
@7 CFR 1.16(0) (p). o (@) N/A N/A N/A 360 N/A
TOTAL CLAIMS . *
(37 CFR 1.15(i)) 20 minus 20= X 40 - 0.00 OR
INDEPENDENT CLAIMS -
(37 CFR 1.16(h)) 1 minus 3 = x 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.18(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.18(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2, TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Golumn 1) {Golumn 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATES) FEE(S)
E AMENDMENT PAID FOR
| Total . A =
= (37 crg 1.16(0) M X = OR =
=] Independent * Minus | *** =
5 (a7 iR 1A8(h) X = OR =
<§E Application Size Fee (37 CFR 1.16(s)}
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.18(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Golumn 2) {Golumn 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIQUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total ® Minus A = =
= (a7 CF(F’& 1.16()) X OR -
% Independent Minus = = M _ OR _
W (37 CFR 1.16(h)) h B
'?( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

" If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For” IN THIS S8PACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For' (Total or Independent) is the highest found in the appropriate box in column 1.
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B\ UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FCR PATENTS
PO Box 1450

ﬁ;ﬁaﬁfgg,g‘{:fgﬂua 22313-1450
[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000
CONFIRMATION NO. 2550
46188 POA ACCEPTANCE LETTER
Nixon Peabody LLP

P.O. Box 60610

P 306 R LT AT O

Date Mailed: 05/28/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/03/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/nhassani/

Office of Data Management, Application Assistance Unit (571) 272-4000, ar (571) 272-4200, or 1-888-786-0101

page 1 of 1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Docket No: 067055-002000
Nissi Vilcovsky, et al. Confirmation No.: 2550
Appln. No.: 13/843,001 Group Art Unit: 2852
Filed: March 15, 2013 Examiner: Unassigned

For:  DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING
APPEARANCES

RESPONSE TO NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL

APPLICATION - FILED UNBER 37 CFR 1.53(b)
Filing Date Granted

Mail Stop: Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the “Notice to File Missing Parts of Nonprovisional Application — Filed
Under 37 CFR 1.53(b) Filing Date Granted,” for the above application, Applicant respectfully
notes that the $70 surcharge fee for late submission of the declarations was submitted on May 3,
2013 along with the executed inventor’s declarations via EFS web.

Except for the issuc fee and publication fee, which will be separately authorized, the
Commissioner is hereby authorized to charge any additional fees which may be required in this
application under 37 C.F.R. §1.16-1.17 during its entire pendency, or credit any overpayment, to

Deposit Account No. 50-3557.

Respectfully submitted,
_/Joseph Bach/
NIXON PEABODY LLP Joseph Bach
P.O. Box 60610 Registration No. 37,771

Palo Alto, CA 94306
Telephone: (650) 320-7721

Date: May 16, 2013

Meta's Exhibit No. 1023 - Page 00361



Electronic Acknowledgement Receipt

EFS ID: 15798647
Application Number: 13843001
International Application Number:
Confirmation Number: 2550

Title of Invention:

APPEARANCES

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING

First Named Inventor/Applicant Name:

Nissi Vilcovsky

Customer Number:

46188

Filer:

Joseph Bach/Monica Moreno

Filer Authorized By:

Joseph Bach

Attorney Docket Number:

067055-002000

Receipt Date: 16-MAY-2013
Filing Date: 15-MAR-2013
Time Stamp: 17:05:02

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number P Message Digest | Part/.zip| (ifappl.)
) 132864
Applicant Response to Pre-Exam 067055_002000_Response_to_
1 s . o no 1
Formalities Notice Missing_Parts.pdf
ab3b1878a09b8 764322 70b5bAT2{01 20346
4bsd6
Warnings:
Information:
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Total Files Size (in bytes) 132864

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable, It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the applicationas a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Subsitute for Form PTO-875 13/843.,001
APPLICATION AS FILED - PART | OTHER THAN
(Golumn 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(27 GFR 1.16¢a), (5] of (c) N/A N/A N/A 70 N/A
SEARCH FEE
@7 GFR 1.16(K), . of (m) N/A N/A N/A 300 N/A
EXAMINATION FEE
@7 CFR 1.16(0) (p). o (@) N/A N/A N/A 360 N/A
TOTAL CLAIMS . *
(37 CFR 1.15(i)) 20 minus 20= X 40 - 0.00 OR
INDEPENDENT CLAIMS -
(37 CFR 1.16(h)) 1 minus 3 = x 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.18(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.18(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2, TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Golumn 1) {Golumn 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATES) FEE(S)
E AMENDMENT PAID FOR
| Total . A =
= (37 crg 1.16(0) M X = OR =
=] Independent * Minus | *** =
5 (a7 iR 1A8(h) X = OR =
<§E Application Size Fee (37 CFR 1.16(s)}
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.18(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Golumn 2) {Golumn 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIQUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total ® Minus A = =
= (a7 CF(F’& 1.16()) X OR -
% Independent Minus = = M _ OR _
W (37 CFR 1.16(h)) h B
'?( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

" If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For” IN THIS S8PACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For' (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FCR PATENTS

PO, Box 1450

Alexandsia, Virginia 22313-1450

WWW.LSPTO 2OV

APPLICATION FILING or GRP ART
NUMEER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAMS)IND 1. AIMS
13/843,001 03/15/2013 2852 603 067055-002000 20 1
CONFIRMATION NO. 2550
46188 FILING RECEIPT

Nixon Peabody LLP

P.O. Box 60610 R A A

Palo Alto, CA 94306 0000006093 7057

Date Mailed: 05/09/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts™ for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Nissi Vilcovsky, Tokyo, JAPAN;
Ofer Saban, Vienna, VA,;
Applicant(s)
Nissi Vilcovsky, Tokyo, JAPAN;
Ofer Saban, Vienna, VA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CIP of 13/088,369 04/17/2011
which is a CON of 11/817,411 08/30/2007 PAT 7948481
which is a 371 of PCT/IL06/00281 03/01/2006
which claims benefit of 60/656,884 03/01/2005
and claims benefit of 60/656,885 03/01/2005
This application 13/843,001
claims benefit of 61/738,957 12/18/2012

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see htip://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim fo
foreign priorily. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

page 1 of 3
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If Required, Foreign Filing License Granted: 05/02/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/843,001

Projected Publication Date: 08/15/2013
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES
Preliminary Class

396
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almast every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for mare information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at hitp://www.uspto.gov/iweb/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 0r5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Gontrols, Department of
State (with respect to Arms, Munitions and Implements of War {22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investars; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FCR PATENTS

PO, Box 1450

Alexandsia, Virginia 22313-1450

WWW.LSPTO 2OV

[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/843,001 03/15/2013 Nissi Vilcovsky 067055-002000
CONFIRMATION NO. 2550
46188 FORMALITIES LETTER

Nixon Peabody LLP

0. o 60810 A

Palo Alto, CA 94306
Date Mailed: 05/09/2013

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing.

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under
the provisions of 37 CFR 1.136(a).

« A surcharge (for late submissian aof the basic filing fee, search fee, examination fee or inventor's oath or

declaration) as set forth in 37 CFR 1.16(f) of $ 70 for a small entity in compliance with 37 CFR 1.27, must be
submitted.

SUMMARY OF FEES DUE:

Total fee(s) required within TWQ MONTHS from the date of this Notice is $ 70 for a small entity
«$ 70 Surcharge.

Iltems Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice faor carrection of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
ALL

Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Feg(s)
Due, PTOL-85, is mailed.

page 1 of 2
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 GFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/Authenticate Userl ocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

letadesse/

Office of Data Management, Application Assistance Unit (571) 272-4000, ar {(571) 272-4200, or 1-888-786-0101

page 2 of 2

Meta's Exhibit No. 1023 - Page 00369



flov usd throlgih 812 ,zl)‘d
va‘f e:. U&: DLP ?T":

Lipad ""d*& PassrwarX Reducfion St eh 1985, a0 pemons 3 :
f’ ﬁﬁﬂ&ﬁﬁ&ﬁ@& (3 1. 3‘9 FSR UTILITY OR DEBIGHR &F?L LATHON U Nm AN \
LE TION DATS SHEEY 37 CFR 17§} '
3 : AR SRR e e S S S
-\f’iCE*ﬁ 5 ST*K:MS- AND METHODS OF CAPTURING AND DISPLAYING

21?

-
“@
.,

SRR R

-

£

Title-of
hrwention

u,\..-:

3
5
HEL
7
7
’g,.-
i
&
(}.

KJ"}

As he below odmet
This daclaration |
i directad W et

W United Sates application or PCT internainaat =g
Margh 15, 2043

olication, or

i

samds o sthorizad 1o e mads by mie

“

¢ baligve that Dav the original wenior oran stgingl loind wenits of 8 claimed invention iy the applicat

Hat *sns,r'*agxpz cant s cauinned o avoid rsﬁ:mgza i docuets i nai...“t. st apphoat b may
I heﬂ Es ur‘{x- numbara, ba et %n I Credit o 4{& TN

g
required by ihe LIS
Vi e USETO,

3 them -t-o the

ua‘xu&""‘ "‘Uﬁ" izl
oF ﬁm appication. i thi
Huuid consiger
ararispmicant s mm\eﬁ t:\g«, §

SR ag phuai‘oﬂ B v h:—:bw §
YAV OFR Y 213 a) iy

T A wbuifw .”.}'

@5 are ot redain

T s ben s .
Nigst Vilcovshy Dte (Optonal

AU LIPS

v,;\,a_s ‘}.,\aa"bn ntof
To-Gomvsinsiongy for Fale
Iy nosy AESISIENGE f con ﬁiefm 3 fe ,‘gn:r.r_ a5k ;«?&.@-ﬁ*o-) AR AR e JLPM
‘ AN s

0y ¥R

Meta's Exhibit No. 1023 - Page 00370



PTCHANDT (8812
Approved for use trrough 833204 OMB Qﬁur%"“
ntang Tradersrko Ofted; U5, DEPARTMENT OF COMMERCE

s of ?Nnﬂ‘narion uniaws foisplays a ~.r=aEif= OMB contl member,

Lingigr tha Papesyork Reduction Aok of 1545, o parsons wre fequ e o a'esponrj B:y:i:':‘;
’f DECE ﬁﬁ&"ﬁ' O {37 OFRLEBEIFOR §3T§L TY OR DESIGN APPLICATION i}%?\iﬁ AN
' AP?MQ&"'EQ% OATA SHEET {37 OFR 4.7 §§

o

Teeos |DEVICES, SYSTEMS «w{} METHODS OF CAPTURING AND DISPLAYING
nvention | APPEARANCES

S———

A3 the badow aaméd wator, 1 haceby declare that

Thisdecaraton {771 o
% i The atched appliostisn,
is directed W A a0 o

E@g United Siates apphoation or POT internativnial apphcation nurmber

?\i‘ﬂiﬂri.: 3\»‘ ‘s«{}* 3

fias on

The shove-identified applicallon was-made or suthorizédic be mude by me,
} halieva thet | am the origingl invendor o an avigingl loint venti? of a Slaimed iimerdion in the apipiication.

{ ereby acknowdecge that any willud Talse sialement mads I s declaration s punishable under 18 U855 101

By fngor imprisenmant of hot moe than fve (5 years. or hoth,

WARNING:

Pelifionereppicant is caidionad to avold & ubini g persanal infarmmaiion v accumants find s patert apgiicstion that may
contribute o idemity thefl, Personal irformation suich oy socisd securly rurnbers, bank acoourdt numbera, or cradi cand nu aribers
{othar t“m & check or oredi card suthorization form FTO203 “}u sukmitied § for \;a\,'nx.).ﬁ UTpeEEs! s neverraqursd by the USPTO
o or an Epgication. I this Yype of pesons m*oma oy i inciuded in documents submitied the USETE,
'D!‘SE"‘S appicanis shownl consider redacting such persons! information frons the sotuments before submitiing them toihe
ISP Petiioner/applicent s sdvised that the renord of g patert appiingiion © avallstls e & public sfer piblinglion of the
&pf;}%f{baﬁm gft_m_!&s‘s a "3n—pt.t§iiaa+im rm'gur}%'?' H mf“ .:"E, M"h 3 4 CFR B idga; Ba ruga i “h. application} or issuance of @
; s i the appication is
an 25"“ s g;a*‘\**i‘ 1%3\44 CF R ‘7 '-¢ “h&c«a af‘d s::p card autherizalion foons
ination fils and thereforg are not publinlyavaiaile

o

rr‘erencnﬁ w w,}- el apmmat\a* £
203028 submitted Sor payment purposes sre net relakied M the ap

C\

SN

LEGAL NAME OF INVENTOR

o Sfer Saban _ _ . Date(Optional) L] Ih 7 AN

Signaturs:

Note: An appfioation dats sheel PTOMSEIY o squlvple
bazerd previousiy ?sisd. Use an addiione) .“‘TO!!\!NG P ovm iur gach a.ﬁdmm s;st »nue_ﬁ‘nr

‘“’W"O\" i ;ecm-e{‘ Eﬂ; ‘:: L, S O i45and 37 GFR 185, The i ationis remm:d o gbiain o retaiva banefit by e publicwhich is o 0
fiv s goverpad by 35 WAL 1Z2and Y OFR L.91and 1 T“ns c-:!-ecime i eiti:r:aicd m‘e il FM
¢ Fie cofnpiaied apblization form o the USPTO, T
-:x\.mment& on (he amaunt 07' -ts':rifz YD 2rihin fovrn 3t uggastions for rediteing this bur relers, smutd be sani to _'rs Ch-t“‘ 5,
Pt and T:"de.“"rk Pwe UG, Doparimentof Cortmems: P O B3 1450, Aewanss, WA TERIE- 1480, DO AUT 3EMD FEES OR COMPLETED F':)nMS TG
THIS SODRESE REND TOr Commilasionsd for Pgtents, PO, Sox 1450, Alosandns, V& '22:’:1‘3-"?&5{5.

if wow need sssleEnce it soimpeiing e e, Sa¥ 1-SNATULG SR antd selicd npdias 2.

i 'mtiecii{.in ﬁ? 'm?
bR

xJS‘

Meta's Exhibit No. 1023 - Page 00371



Doc Code: PA..
L. PTO/AIA/B2A (07-12)
Document Description: Power of Attorney Appraved for use through 11/30/2014. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

\. v

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to identify the
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application.

Application Number 13/843,001
Filing Date March 15, 2013

First Named Inventor Nissi Vilcovsky

Title DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES
Art Unit 2852

Examiner Name Unassigned

Attorney Docket Number  |067055-002000

SIGNATURE of Applicant or Patent Practitioner

Signature /Joseph Bach/ Date May 3, 2013
Name Joseph Bach (650) 320-7721

Registration Number 37 ) 771

NOTE: This form must be sighed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

Telephone

I:I *Total of forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to abtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.8. Patent and Trademark Office, U.S. Department of Commerce. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

Meta's Exhibit No. 1023 - Page 00372



b ] : .
= A ; g
e A | :
< 2 4 o2
3 = P i
£ @ 2 %
wh k4 s
m. ) 4 nm.mw Nn -
7 P | B ar w
& X B
12 Mw..” i @
il b B s
= P e E+] 4
DB 2 e = & Dugs
55§ | o i i 3 gain
5 A - 4a = ;
Eoiiaf & i ,
oo 4 L 75 2
s = M ﬁv«# i3 s (34
% o e T I
] et £
e Py
5 ;] Z &
P % , :

Spproved Ry

) o8 . g i

fiton undsr

€
oy
ah

Z oy
2 wi e
ARIE

7 £

regpirad 2 rzspond 1o a colission of informaton unless |

e

- PG PEESOHS QY

vamad by

o

P : % i
P s
Z 7 5

t

@, U8 Depecimant,

insiioy

Pe
panwerk faducian Aot 189
i@c‘»

BER RGO R

2 5 s, 3 ¥

5 S ey “ iy :

g &R B Lz 5
- it % bt s I3

Ly g o e e uum %
I Y Y G RN )
R Ly Sl A

= Ry bt [ poe g b

£ o2 F A . P £ o
g 3 G ; oL LED
- 4 % i & i 3 HE wigg F 0 : 7 g i oo

& AN 1 G-
by . Do g i A w2 it ErA

Meta's Exhibit No. 1023 - Page 00373



Doc Code: PA..
L. PTO/AIA/B2A (07-12)
Document Description: Power of Attorney Appraved for use through 11/30/2014. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

\. v

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to identify the
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application.

Application Number 13/843,001
Filing Date March 15, 2013

First Named Inventor Nissi Vilcovsky

Title DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING APPEARANCES
Art Unit 2852

Examiner Name Unassigned

Attorney Docket Number  |067055-002000

SIGNATURE of Applicant or Patent Practitioner

Signature /Joseph Bach/ Date May 3, 2013
Name Joseph Bach (650) 320-7721

Registration Number 37 ) 771

NOTE: This form must be sighed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

Telephone

I:I *Total of forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to abtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.8. Patent and Trademark Office, U.S. Department of Commerce. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

Meta's Exhibit No. 1023 - Page 00374



Broe Code: DA {
ué'.-\lh?gz-ﬂ"r‘ 3

Docuafienr Deseriptios: Power of Axtorasy Approvas foruse through VU300 A, OMS G851 gms
) U8 Paant and Tradmack Dfies) U8, DEFART"*—NI OD- COEERCE
Undar the Papenvurk Reduclon Att of T8RS, i fareeiS ars sequirss io respond 1 & catfedtion of information wnisss 1t dieplays & vaby GHIS-conal numie,

POWER OF ATTORNEY BY APPLICANT

! hareby "ezmk»a st previous powersof altorney ghvant iy the gpplio atios ;der-‘-na{i i e altached Tansimitial lefer,

smer-Number a8 mrc:»mafcme sy or age n\:s: e i

»ﬁ} i nereby apm i Frocitionsns) ssaocisted s the "c‘iiowing Casto
with fon He applinaiion seferenved

= i*amart all tnsiness in the United Sistes Patent ang Trademads Ofice connpotad i
i the-atiached

frgmsmutial etler Jorm PTOMAIMEZA or sgubvaleniy ]

OR L A “
T nersby appoint Pracliforens) ramad belew s tyiour atiomeyis) or sgentis), and o # pusitess in e
= {inited States Patent and Trademark Offce connscied iharewith foy i application refenspoad in the atieched

ranarifial lediae (o PTOIAIAMZA o cqm\miem}

Registraion
NiuvhEy

Fauisi

MNaie o
il Rusmber

Fieass retoghize of c’mngw, tne COTTESpONTENCS G0GTESS 107 IS APMICANG! JETHIB I NS GUacnes

transmial lefler o
i ‘k address associstad wily ¢ ;smue-r*eaﬂt*c\n&«" Gusiomer \em'-’smr

giated with Chstemaer Numbern:

Countsy ‘ o .
Tefpptions | Spai |

¥ am the Appicant

SN trweantor 51 Jolnt eneior

';»j%..enai Represerdative of o Docensed or Legally lnnapanitated inventor
Bﬁas@m or Person to Whom Bednvantor ls Under an Obligation o Assign

Wi Othenise Shows Suilicient Proprictary interest (g, a petiion under 37 CFR 148002y was
amad in the aupication or iy congurantly being flad with this document)

' SEINATURE of Sppficant for Fateny

\

‘ aignaﬁ.gr;.

ey Suban

rveamior .
: a«sf—mé‘ B OER S DFRY S I signanwe guiremas wid

Leritica mm Summiin

f‘w} “Toted of !a.rma are subEied,

sZand § ;.a‘ T.x mmwaﬁ:m_ in petnrnd 10 clisih or velaln
and 37 OFR T 17 s 1940 T
'\P*C‘ ‘."me ml' vrm- 035

yof irfonation is requires By 2
USFTO e plonsss) & applicstion u)n.
wding gathavlng, prepaing, and
sost oof He va‘ regafe o oomplets *-u fomn &
Trademark: Office, U6, Deparmient of Gofimente, :b . Amzandhia, o 24"‘}-: wc
ADDRESS .C\T{} Gommigsionsy for Patents S Enx TASE, Mgrandris, VA 223131488,

Fyon meen assistancs in complating e form, ol 1 800-5TG-8138 and sefec! opf

Meta's Exhibit No. 1023 - Page 00375



Electronic Patent Application Fee Transmittal

Application Number:

13843001

Filing Date:

15-Mar-2013

Title of Invention:

DEVICES, SYSTEMS AND METHODS CF CAPTURING AND DISPLAYING

APPEARANCES

First Named Inventor/Applicant Name:

Nissi Vilcovsky

Filer:

Joseph Bach/Monica Moreno

Attorney Docket Number:

067055-002000

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-s'.l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Late Filing Fee for Oath or Declaration 2051 1 70 70

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Meta's Exhibit No. 1023 - Page 00376




o ] Sub-Total in
Description Fee Code Quantity Amount uSD($)
Miscellaneous:
Total in USD ($) 70

Meta's Exhibit No. 1023 - Page 00377




Electronic Acknowledgement Receipt

EFS ID: 15685071
Application Number: 13843001
International Application Number:
Confirmation Number: 2550

Title of Invention:

DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING
APPEARANCES

First Named Inventor/Applicant Name:

Nissi Vilcovsky

Customer Number:

46188

Filer:

Joseph Bach/Monica Moreno

Filer Authorized By:

Joseph Bach

Attorney Docket Number:

067055-002000

Receipt Date: 03-MAY-2013
Filing Date: 15-MAR-2013
Time Stamp: 13:49:16

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $70

RAM confirmation Number 10445

Deposit Account 503557

Authorized User

File Listing:
Document ., . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

Meta's Exhibit No. 1023 - Page 00378




) 949841
1 Qath or Declaration filed 0670557002OOEFDecIaratlons. no 2
p 001819acl0bea83835b3cbb6cf7421 cd 5 e
cebhi
Warnings:
Information:
1132200
2 Power of Attorney 067055_002000_POA.pdf no 4
eda568561ec? 7eaebic5c4546bB5 15404 0a
/47
Warnings:
Information:
30379
3 Fee Worksheet (5SB06) fee-info.pdf no 2
43657{9790bc2816fh88c/b1d7c93be28 M)
e8cd
Warnings:
Information:
Total Files Size (in bytes): 2113120

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the applicationas a
national stage submission under 35 U.S.C, 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new internaticnal applicaticn is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Meta's Exhibit No. 1023 - Page 00379




Remove

| Family Name | Suffix

State/Province |

Country i JP

Correspondence Information:

EFSWeb 2.2.6

Meta's Exhibit No. 1023 - Page 00380




Meta's Exhibit No. 1023 - Page 00381



EFSWeb 226

Meta's Exhibit No. 1023 - Page 00382



e ng werriaews 1n DT T T TR T ST O SRR LT 4

. patent application.

Meta's Exhibit No. 1023 - Page 00383



Cm e e rrmmem .M Family Name Suffix

Mailing Address Information:

Address 1

Address 2

selecting the Add button. Add

o W LML i el €. .4 A LTI AT L T L

EFS Web 2.2.6

Meta's Exhibit No. 1023 - Page 00384




[T TSR TR~ (SRS T [ AT TN~ vt IVEYISU LV YU TS A

EFS Web 2.2.6

Meta's Exhibit No. 1023 - Page 00385



Privacy Act Statement

EFSWeb 2.2.6

Meta's Exhibit No. 1023 - Page 00386




DEVICES, SYSTEMS AND METHODS OF CAPTURING AND DISPLAYING
APPEARANCES

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is Continuation-in-Part of U.S. Application No. 13/088,369, filed
April 17,2011, which is a continuation of U.S. Application No. 11/817,411, now patent 7,948,481,
issued May 24, 2011, and which was a National Phase Application of PCT International
Application No. PCT/IL06/000281, International Filing Date March 1, 2006, which claims the
benefit of U.S. Provisional Application No. 60/656,884, filed March 1, 2005, and U.S.
Provisional Application No. 60/656,885, filed March 1, 2005. This application further claims the
priority benefit of U.S. Provisional Application No. 61/738,957, filed December 18, 2012. The

entire disclosures of all of the above listed applications are incorporated herein by reference.

BACKGROUND

1. Field

[0002] The invention relates generally to imaging and display systems and, more
particularly, to monitors, and interactive displays, e.g., in retail and/or service environments,
medical or home situations, video conferencing, gaming, etc. Specific implementations relate to
making a flat pancl display appcar as a mirror. Another specific implementation relates to
making a flat panel display provide a video of a person looking at his eyes to create an cye to

eye video conference.

2. Related Art

[0003] Customers may shop for consumer articles, for example, apparel such as clothes,
e.g., shirts, pants, coats and other garments, as well as shoes, glasses, and/or any other items or
products, such as cosmetics, furniture and the like. Shopping normally takes place at a shopping
facility, for example, retail stores. Prior to making a decision which article to buy, a customer
may try on various articles (e.g., apparel, cosmetics) and/or pose with other background articles
(e.g., furniture), and may view for each trial a user-appearance in front of a mirror, which may be
located, for example, at a trial area of the retail store. For example, the customer may try on a

first article, e.g., a suit, and view for that first trial his/her user-appearance in front of the mirror.

1
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Then, the customer may try on a second article, e.g., another suit. The customer may then need to
memorize his/her user-appearance from the first trial in order to perform a mental comparison
between the first article and the second article, thereby to evaluate which of the two articles
might be a better fit for the customer.

[0004] Unfortunately, since the customer may try on numerous articles and/or since the
second trial may take place a considerable amount of time after the first trial or even at a
different store, the customer may not be able to recall his/her appearance for each trial and may
therefore be required to repeatedly retry articles, e.g., items of apparels, previously tried on. This
may result in a frustrating and inefficient shopping experience.

[0005] The conventional mirror (i.e., reflective surface) is the common and most reliable
tool for an individual to explore actual self-appearance, in real time. A few alternatives have
been proposed by prior art around the combination of a camera and a screen to replace the
conventional mirror. However, these techniques are not convincing and are not yet accepted as a
reliable image of the individual as if he was looking at himself in a conventional mirror. This is
mainly because the image generated by a camera is very different from an image generated by a
mirrot.

[0006] When a user looks at himself in the mirror, what he actually sees is the reflection
of himself as if he was standing at a distance that is double the distance from him to the mirror.
This is illustrated in Figure 5A, wherein the user standing at distance D1 sees himself at a
distance cqual to twice D1. Similarly, as shown in Figure 5B, a user standing at distance D2 will
see himself at a distance 2xD?2. In addition, the angle of the user’s Field of View (FOV) changes
when the user changes the distance, e.g., gets closer, to the mirror. The FOV is limited by the
specular reflecting angle (B) from the mirror to the user’s eye and to the edge of the visible image
on all sides of the mirror (four sides for a rectangular or square mirror). In Figure 5B the bottom
of the vertical FOV is illustrated as double the angle () formed by the lines connecting the
user’s eyes to the bottom of the mirror and reflecting to the user’s shoes. Consequently, as
illustrated in Figure 5B, when the user approaches the mirror, the FOV angle increases, which is
why he continues to see the same size reflection (FOV1 < FOV2), so that the user actually sees
himsclf roughly at the same size, but closer. This is a noticcable difference from a camera,

wherein as the user gets closer to the camera, he appears larger in the image. This is mainly
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because the FOV of a camera is fixed and is determined mainly by the size of the camera lens, or
focal length.

[0007] There are other phenomena to note regarding reflection of a mirror. For example,
when the user approaches the mirror, the reflection of his eyes will always stay on the same
virtual line into the mirror. Conversely, depending on a camera’s height, as the user gets closer to
the camera, the user’s eyes may appear at different levels. Another difference from a camera 1s
that when one looks at a mirror, one's image appears to be reversed (e.g., if one raises one's right
hand, his left hand will appear to go up in the mirror). However, a mirror does not "swap" left
and right any more than it swaps top and bottom. A mirror reverses the forward/backward axis
(i.e., what’s in front of the mirror appears to be behind the mirror), and we define left and right
relative to front and back. Also, because the image in the mirror is virtual, the mirror can be
smaller than the full body and the user will still see the reflection of his full body. The reason is
that the specular reflection (in Figure 5A the angle of incidence B equals to the reflection angle
B) can increase the effective field of view while the user approaches the mirror. Moreover,
although the mirror is a two dimensional object, the user sces his appearance in three
dimensions.

[0008] For at least some of the reasons noted above, so far no system has been provided
for imitating a mirror convincingly. Imitating a mirror can have many applications in retail and
other fields, and opens the possibility of incorporating real life experiences with virtual life

experiences, such as sharing on social networks and other mobile technologics.

SUMMARY

[0009] Some demonstrative embodiments of the invention include devices, systems
and/or methods enabling appearance comparison.

[0010] According to some demonstrative embodiments of the invention, a system
cnabling appcarance comparison may include at lcast onc interactive imaging and display
station. The station may include, for example, a mirror display device capable of operating in
either or both a mirror or a display mode; an imaging device to capture one or more appearances
from a ficld of view in front of the mirror-display device; and/or an image control unit to sclect
the mode of operation the mirror display device according to a user command. The mirror

display device may be in the form of a flat panel TV, wherein during mirror mode the TV
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presents a transposed live video feed from the camera, while during display mode it presents a
transposcd video taken at an carlicr time and fetched from a memory.

[0011] According to some demonstrative embodiments of the invention the image control
unit may include an input device to receive the user command.

[0012] According to some demonstrative embodiments of the invention, the image
control unit may include a storage device to store data of one or more images which may
correspond to one or more appearances.

[0013] According to some demonstrative embodiments of the invention, the mirror-
display device may be capable of being partitioned into at least first and second simultancously-
displayable frames. The first frame may be selectably operable, for example, both in a mirror
mode and a display mode. The second frame may be operable, for example, in a mirror mode.
[0014] According to some demonstrative embodiments of the invention, the imaging
device may be capable of capturing three-dimensional images of appcarances.

[0015] According to some demonstrative embodiments of the invention, the mirror-
display device may be capable of displaying images of appearances at predefined sequences.
[0016] According to some demonstrative embodiments of the invention, the image
control unit may be able to selectively enable a user access to images of appearances authorized
to the user, e.g., based on user-identifying data received from the user.

[0017] According to some demonstrative embodiments of the invention, the at least one
interactive imaging and display system may include two or more interactive imaging and display
stations able to communicate over a network. For example, the two or more stations may be able
to communicate between each other data representing images of appearances.

[0018] According to some demonstrative embodiments of the invention, the image
control unit may control the mirror-display device to display, c.g., during the display mode, onc
or more images corresponding to the appearances. The one or more images may include, for
example, one or more mirrored appearances. The mirrored appearances are obtained by
transposing the images or video feed obtained from a camera to generate images and video that,
when presented on a monitor, resembles an appearance in a mirror.

[0019] According to some demonstrative embodiments of the invention, a method
cnabling appearance comparison may comprisc using a mirror mode of operation of a mirror-

display device capable of being selectably operated in either a mirror or a display mode;
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capturing an image corresponding to an appearance of a first trial in front of the mirror-display
device; storing the image of the first trial; sclecting the display mode of operation of the mirror-
display device; and/or retrieving the image of the first trial and displaying the image on the
mirror-display device.

[0020] According to further embodiments, methods and apparatus are provided utilizing

a camera and a flat screen display to create a convincing mirror appearance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The subject matter regarded as the invention is particularly pointed out and
distinctly claimed in the concluding portion of the specification. The invention, however, both as
to organization and method of operation, together with features and advantages thereof, may best
be understood by reference to the following detailed description when read with the
accompanied drawings in which:

[0022] FIG. 1 is a schematic illustration of an interactive system enabling appearance
comparison in accordance with some demonstrative embodiments of the invention;

[0023] FIGS. 2A and 2B arc schematic illustrations of two, scquential, stages of
appearances comparison using an interactive system in accordance with some demonstrative
embodiments of the invention; and

[0024] FIGS. 3A, 3B and 3C are schematic illustrations of three, sequential, stages of
appearances comparison using an interactive system in accordance with some demonstrative
embodiments of the invention; and

[0025] FIG. 4 is a schematic flow chart of a method enabling comparison of one or more
user-appearances in accordance with some demonstrative embodiments of the invention.

[0026] FIGS. 5A and 5B schematically illustrate mirror reflection.

[0027] FIG. 6 illustrates an embodiment having one camera or multiple cameras in a
vertical array at the user’s eye level, so as to obtain low image distortion.

[0028] FIG. 7 is a schematic illustrating what happens when the user approaches the
mirror or moves away from it when using a camera mounted above the screen and pointed
horizontally.

[0029] FIG. 8 is a schematic illustrating a system wherein the camera is positioned above

a monitor screen and is tilted downwards.
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[0030] FIG. 9 is a block diagram of an embodiment of the invention which performs
image transformation to generate an image that mimics a mirror.

[0031] FIGS 10A and 10B are schematics illustrating calibration processes according to
embodiments of the invention.

[0032] FIG. 11 is a block diagram illustrating a process according to an embodiment of
the invention.

[0033] FIG. 12 is a block diagram illustrating modules and processes to perform the
calibration and image transformation according to an embodiment of the invention.

[0034] FIG. 13 illustrates another embodiment, wherein calibration and transformation

mapping is performed in the ficld after installation of the system.

[0035] FIG. 14 illustrates an embodiment for extracting data from the image of camera.
[0036] FIG. 15 illustrates an embodiment wherein stitching of images from n cameras is
performed.

[0037] FIG. 16 illustrates an embodiment for presenting the eyes to their fullest,

mimicking the user looking directly at himself in the mirror.

[0038] It will be appreciated that for simplicity and clarity of illustration, elements shown
in the figures have not necessarily been drawn accurately or to scale. For example, the
dimensions of some of the elements may be exaggerated relative to other elements for clarity or
several physical components included in one element. Further, where considered appropriate,
reference numerals may be repeated among the figures to indicate corresponding or analogous
elements. It will be appreciated that these figures present examples of embodiments of the

present invention and are not intended to limit the scope of the invention.

DETAILED DESCRIPTION

[0039] In the following description, various aspects of the present invention will be
described. For purposes of explanation, specific configurations and details are set forth in order
to provide a thorough understanding of the present invention, However, it will be apparent to ong
skilled in the art that the present invention may be practiced without the specific details
presented herein. Furthermore, some features of the invention relying on principles and
implementations known in the art may be omitted or simplified to avoid obscuring the present

invention.
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[0040] Some demonstrative embodiments of the invention may include an interactive
system cnabling a user to compare one or morc appearances, for example, to compare between
different appearances, ¢.g., as described in detail below.

[0041] The term "user-appearance” as used herein may relate to the appearance of a
customer while trying a consumer article. The article may include, for example, apparel, such as
clothing, shoes, glasses, garments, ties, and the like; an article, ¢.g., furniture, located in the
vicinity of the customer; as well as other items, articles, designs or products such as, for
example, cosmetics, headdresses, haircuts, etc. Similarly, embodiments may be employed to
technical usage, for example, for Fashion designers that want to see versions of designs, it can be
for use by people at home who are creating a lifelong album of family members in real size, etc.
[0042] According to some demonstrative embodiments of the invention, the system may
include an imaging device able to capture user-appearances and a mirror-display device, able to
operate sclectably as a mirror or as a display. When in the mirror mode, the mirror-display
device may enable the user to evaluate and/or view a user-appearance of a current trial of a
consumer article. As will be described further below, this can be done using live video feed to a
flat panel display, wherein the video feed is modified prior to presentation on the screen, such
that it emulates a mirror. When in the display mode, the mirror-display device may enable the
user to evaluate and/or view one or more user-appearances, e.g., as previously captured by the
imaging device, of a previous trial, e.g., as described in detail below.

[0043] Reference is made to FIG. 1, which schematically illustrates an interactive system
100 in accordance with some demonstrative embodiments of the invention.

[0044] According to some demonstrative embodiments of the invention, system 100 may
include an interactive imaging and display station 110, which may include an image control unit
120, an imaging device 130 (e.g., a still or video camera), and a mirror-display device 140 (e.g.,
a flat panel display). Image control unit 120 may include a controller 121, a network interface
122, a storage device 123, an input device 124, all of which clements are described in detail
below.

[0045] Aspects of the invention are described herein in the context of demonstrative
embodiments of an imaging device, e.g., imaging device 130, a mirror-display device, e.g.,
mirror-display device 140, and/or an image control unit, ¢.g., image control unit 120, being

separate units of an appearance comparison system, e.g., system 100. However, it will be
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appreciated by those skilled in the art that the invention is not limited in this respect, and that
according to other embodiments of the invention, the system may include any suitable
configuration, combination, and/or arrangement of the imaging device, the mirror-display device,
and/or the image control unit. For example, the system may include an integrated module
including the mirror-display device, the imaging device and/or the image control unit. For
example, the imaging device and/or the image control unit may be implemented as integral part
of the mirror-display device.

[0046] According to some demonstrative embodiments of the invention, mirror-display
device 140 may be configured and/or may include components and mechanisms allowing mirror-
display device 140 to operate selectably in two modes of operation. In a first mode of operation
(the "mirror-mode"), mirror-display device 140 may operate as a mirror. In a second mode of
operation (the "display mode"), mirror-display device 140 may operate as a display. When
mirror-display device 140 operates in the mirror-mode, a user 111 of system 100 may evaluate
and/or view a user-appearance of a first trial of a consumer article, as may be reflected by mirror-
display device 140 in real time. Imaging device 130 may capture an image of the user-
appearance of the first trial. The captured image may be stored, for example, by storage device
123, e.g., as described below. User 111 may then pose in front of mirror-display device 140
trying a second article, and imaging device 130 may capture a second image of the user-
appearance of the second trial. The user may be able to view the second article in real time using
the mirror-display device 140 set to mirror mode. When the mirror-display device 140 is
switched to the display mode, mirror-display 140 may be controlled to display one or more of
previously captured images. By virtue of the capability of mirror-display device 140 to operate
selectably in the mirror or display mode, user 111 may be able to compare simultaneously or
sequentially between the user-appearances of the first and second trials, as described in detail
below.

[0047] In some demonstrative embodiments of the invention, ¢.g., as shown in FIGS. 1,
2A, 2B, 3A, and/or 3B, controller 121 may control device 140 to display, during the display
mode of operation, a mirror-image of the appearances. However, it will be appreciated by those
of ordinary skill in the art that the invention is not limited in this respect, and that in other
embodiments the controller may control device 140 to display, during the display mode of

operation, any other image corresponding to the appearance, e.g., a rotated appearance, a revered
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appearance, a substantially non-altered, e.g., frontal, appearance, a rendered appearance, and the
like, ¢.g., as described below.

[0048] Device 140 may include any suitable configuration and/or mechanism to enable
selectably operating mirror-display device 140 in the first and second modes of operation. For
example, in one embodiment device 140 may include an array of liquid crystal (LC) elements,
which may change their optical attributes such as, e.g., reflectivity, refractive index and the like,
depending on, for example, a voltage applied to the liquid crystals. For example, applying a first
voltage may result in changing the optical attributes of the liquid crystals such that mirror-
display device 140 may operate as a mirror; and a second voltage may result in changing the
optical attributes of the liquid crystals such that mirror-display device 140 may operate as a
liquid crystal display.

[0049] In another embodiment of the invention, for example, mirror-display device 140
may include a liquid crystal display (LCD) device embedded in a semi-reflective or one-
directional mirror. Accordingly, if the LCD is switched to an inactive mode of operation, mirror-
display 140 may passively reflect sufficient light incident thereon to enable the user to view user-
appearancces at rcasonable quality and brightness. In contrast, when the LCD is turned to an
active mode of operation, images displayed by the LCD device may be viewed by user 111
because they may be significantly brighter than residual reflections from the surface of the
mirror-display. In other embodiments, the system is implemented in a stand-alone computer,
without the display itself, such that the purchaser of the system may supply its own display or
have configurations where the system is used without screens, but remote controlled by
customers mobile devices or tablets, so they can sce their appearances in their mobile and remote
controlled the recording.

[0050] Also in some cases the camera can be far from the display, for example, in luxury
brands they might embed the screen in the wall and put the camera with appropriate lenses in a
remote location.

[0051] According to some demonstrative embodiments of the invention, mirror display
device 140 may be implemented by a LCD HD ready mirror TV such as, for example, model No.
32PM8822/10 available from Royal Philips Elcctronics, ¢.g., as described at the Internet site
<http://www.rescarch.philips.com/newscenter/archive/2003/mirrortv.html- >, Such a device may

include, for example, a polymer-based organic light-emitting display (OLED). Mirror-display
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device 140) may include any other suitable device implementing any suitable display technology.
For example, device 140 may include a nano-cmissive display (NED); a plasma display pancl
(PDP); a cathode ray tube display (CRT); a Digital Light Processing (DLP) display; a surface
conduction electron emitter display (SED); a Tablet screen; a flat-panel SED; an Organic
electronic display; electronic paper; a 3-Dimensional display, e.g., a Hologram display; a thin
film resistor (TFT) display; an optical TFT; a Dot Matrix LED screen; an LCD having CCD
capabilities, e.g., such that mirror-display 140 may be capable of performing the functionality of
imaging device 130; a paintable LCD; a surface-conduction clectron-cmitter (SED) display; a
high definition television (HDTV) display; a rear projector display device, and the like.

[0052] According to some demonstrative embodiments of the invention, imaging device
130 may be adapted to capture one or more appearances from a Field-of-View (FOV) in front of
mirror-display device 140. The FOV in front of mirror-display device 140 may include, for
example, a ficld, arca, scene, zone, and/or region in front of mirror-display device 140. For
example, the FOV may include at least part of a field, area, scene, zone, and/or region captured
by mirror-display device 140 when in the mirror mode.

[0053] Although the scope of the present invention is not limited in this respect, imaging
device 130) may be or may include, for example, a CCD camera, a video camera, a camera and/or
camera set-up enabling capturing of 3D-images, ¢.g., a stercoscopic camera and the like. A
stereoscopic camera may be adapted, for example, to capture a 3-D image of the user-
appearance. The stercoscopic camera may include, for example, two lenses having a distance
between each other that may correspond to a distance between two human eyes. Accordingly, the
sterco camera may be ablc to simulatc human binocular vision, also known as
Stereophotography, thereby being able to capture a 3D-image.

[0054] According to some demonstrative embodiments of the invention, station 110 may
be a stand alone unit, which may be located at an appearance-comparison area of a desired
location, for example, an office, a home, or a retail store, ¢.g., apparel store.

[0055] According to other demonstrative embodiments of the invention, station 110 may
be connected, e.g., via network interface 122, to a network, for example, a network 150, thereby
enabling communication between station 110 and one or more other stations affiliated with

network 150 such as, for example, station 160 and/or station 170.
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[0056] According to some demonstrative embodiments of the invention, station 110 may
include a network interface 122, which may be adapted to interact with network 150, to send and
recelve information from other stations in network 150, as described herein. Such information
may include but is not limited to data corresponding to images of users captured at various
stations of system 100, for example, station 160 and/or 170, as well as identifying information of
the users to enable secure access to the system, as described in more detail below. Network 150
may include, for example, a local area network (LAN), a wide area network (WAN), a global
communication network, ¢.g., the Internet, a wireless communication network such as, for
example, a wireless LAN (WLAN) communication network, a Bluetooth network, a wireless
virtual private network (VPN), a cellular communication network, for example, a 3.sup.rd
Generation Partnership Project (3GPP), such as, for example, Frequency Domain Duplexing
(FDD) network, a Global System for Mobile communications (GSM) network, a Wideband Code
Division Multiple Access (WCDMA) cellular communication network, and the like.

[0057] According to some demonstrative embodiments of the invention, one or more of
stations 160 and 170 may be portable devices. Non-limiting examples of such portable devices
may include a mobile telephone, a laptop computer, a notebook computer, a mobile computer, a
tablet computer, a Personal Communication Systems (PCS) device, Personal Digital Assistants
(PDA), a wireless communication device, a PDA device which incorporates a wireless
communication device, a cellular telephone, a wircless telephone, a smart card, a token, a
memory card, a memory unit, and the like. In some embodiments of the invention, one or more
of stations 160 and 170 may be non-portable devices such as, for example, a desktop computer, a
television set, a server computer, and the like.

[0058] According to some embodiments of the invention, system 100 may also include a
control center 190, which may be connected to stations 110, 160 and/or 170, e.g., via network
150. Control center 190 may receive and store data, which may represent, for example, data
and/or images of user-appearances, received from one or more of stations 110, 160 and/or 170.
[0059] According to some embodiments of the invention, stations 110, 160 and/or 170
may be located at different locations such as, for example, different stores of a retail chain. In
addition, stations 110, 160 and/or 170 may be located at different locations within a building,
¢.g., different floors, different sections at the same floor and the like. Such locations may

include, for example, clothing stores, shoe stores, points of sale, concept showrooms,
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exhibitions, shopping malls, eyewear stores, cosmetic stores, sport clubs, health institutes, fitness
centers, airports, train stations, coffee shops, restaurants, hotels, homes, and the like. One or
more of stations 110, 160 and 170 may also be used for interactive billboard signs. For example,
imaging device 130 may, for example, capture images which may be displayed on a billboard
sign (not shown). System 100 may enable user 111 to choose an image to be displayed on the
billboard sign out of a plurality of images of, for example, various previous trials of apparel.
[0060] According to some demonstrative embodiments of the invention, images of user
appearances may be viewed at different locations. For example, imaging device 130 may capture
an image of the first trial. The image may then be sent from network interface 122 via network
150 using signals 151 and 152, for example, to station 160. Accordingly, user 111 may be able to
view the image of the first user-appearance at station 160. Therefore, user 111 may be able to
view, for example, the user-appearance of the first trial in a first store of a retail store chain, e.g.,
a store associated with station 110; and may compare the user-appearance of the first trial with a
user-appearance of a second trial, which may take place at a second store of the same or an
affiliated chain, ¢.g., a storc associated with station 160; and/or at a different time, ¢.g., onc or
more hours, days or weeks after the first trial.

[0061] According to another demonstrative embodiment of the invention, imaging device
130 may capture an image of a user-appearance of a first trial, and send the image via network
interface 122 over network 150 to control center 190, where the image may be stored for later
retrieval. Accordingly, user 111 may gain access to the images of the first trial by accessing any
station, e.g., station 160, connected over network 150 with control center 190.

[0062] According to some demonstrative cmbodiments of the invention, storage device
123 may include, for example, a hard disk drive, a floppy disk drive, a Compact Disk (CD) drive,
a CD-ROM drive, a Digital Versatile Disc (DVD) drive, or other suitable removable or non-
removable storage units.

[0063] According to some demonstrative embodiments of the invention, controller 121
may be or may include, for example, a Central Processing Unit (CPU), a Digital Signal Processor
(DSP), a microprocessor, a controller, a chip, a microchip, an Integrated Circuit (IC), or any
other suitable multi-purposc or specific processor or controller, ¢.g., as arc known in the art.
[0064] Input device 124 may include, for example, a keyboard; a remote control; a

motion sensor; a pointer device such as, for example, a laser pointer; a mouse; a touch-pad; a
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touch screen, which may be embedded, for example, in mirror-display device 140, or may be
implemented by any other suitable unit, ¢.g., separate from device 140; a biometric input device,
e.g., a fingerprint scanner, and/or a camera for scanning a face; and/or any other suitable pointing
device or input device. Input device 124 may be adapted to receive user-identifying data, for
example, to enable, access, e.g., secure access, of user 111 to system 100, as described in detail
below.

[0065] According to some demonstrative embodiments of the invention, user 111 may
provide user commands to input device 124 for operating the imaging device 130. Input device
124 may include, for example, an interface to enable user 111 of system 100 to define
operational parameters of imaging device 130. Controller 121 may receive the inputs from user
111 via signals 131 and control the operation of imaging device 130 accordingly. The user
commands may include, for example, commands relating to the timing for capturing an image,
the positioning of imaging device 130, ¢.g., according to an automatic tracking algorithm which
may follow, for example, the position of user 111, and/or imaging attributes such as focus,
camcra position, capturing angle, dynamic range and the like. The user commands may also
include commands to define image capturing opcrating modes of imaging device 130 such as, for
example, a video capturing mode, a photographic mode and the like. According to some
embodiments of the invention, imaging device 130 may include a sound input device, for
example, a microphone and/or a sound output device, for example, a loudspeaker. Accordingly,
imaging device may receive audio signals, ¢.g., voice signals generated by user 111, which may
be recorded and stored, e.g., in storage device 123 and reproduce the audio signals through the
sound output device. The sound output device may be able to reproduce any other kind of audio
signals such as, radio programs, compact disc records and the like.

[0066] According to some demonstrative embodiments of the invention, controller 121
may, for example, set the mode of operation of mirror-display device 140 according to the
command received from user 111. For example, if mirror-display device 140 operates in the
mirror mode, the user of system 100 may provide input device with a switching command, e.g.,
by pressing a designated button at input device 124, for switching mirror-display device 140 to
the display mode. Controller 121 may reccive the input from input device 124 and may control

device 140 to switch to the display mode of operation, e.g., using signals 141.
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According to some demonstrative embodiments of the invention, imaging device 130 may be
mounted in various positions such as, for ¢cxample, on top, below, or on the side of mirror-
display device 140, thereby capturing an image of a user-appearance which may be an image of a
given trial of apparel, an image of user 111 with various articles, e.g., furniture and/or posing
with different garments and the like. In some embodiments of the invention, imaging device 130
may capture a user-appearance as it appears in mirror-display device 140, 1.e., a mirror-image of
the user-appearance. In other embodiments, imaging device 130 may capture the appearance, and
controller 121 may generate a mirror-image corresponding to the appearance captured by
imaging device 130. For example, storage 123 may store instructions that when executed by
controller may result in any suitable method or algorithm of rotating, reversing, and/or mitroring
the appearance captured by imaging device 130, thereby to generate image data representing
rotated, reversed, and/or mirrored image of the image captured by device 130. According to
these embodiments, controller 121 may control mirror-display device 140 to display, during the
display mode of operation, the rotated, reversed, and/or mirrored image. In other embodiments,
controller 121 may control mirror-display device 140 to display, during the display mode of
operation, an image corresponding to the image captured by device 130, e.g., a non-mirrored,
non-rotated, and/or non-reversed image. In some embodiments, imaging device 130 may not be
visible to user 111, may be located behind display device 140, and/or may be embedded in
mirror-display device 140, which may be or may include, for example, a LCD-CCD device
capable of both displaying and capturing images. For example, in one demonstrative
embodiment of the invention, device 140 may include an array, screen or surface, e.g., including
liquid crystals, to perform the mirror-display functionality, c.g., as described above, as well as
the imaging functionality of imaging device 130, e.g., device 140 may include a mirror-imaging-
display device.

[0067] In some demonstrative embodiments of the invention, one or more of stations
110, 160 and/or 170 may not include image capturing device 130; and/or one or more of stations
110, 160 and/or 170 may not include mirror-display 140. For example, a first station of system
100 may include only imaging device 130, and may not include, e.g., mirror-display device 140.
User 111 may usc the first station to capturc the image of the first trial of the uscr-appcarance,

e.g., without being able to view at the first station the resultant image of the first trial. User 111
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may later view the captured image of the first trial at another station of system 100, which may
include mirror-display device 140.

[0068] According to some demonstrative embodiments of the invention, imaging device
130 may be positioned in a manner enabling capturing of an image and/or a sequence of images,
videos or the like, of a scene taking place in front of mirror-display device 140. Additionally or
alternatively, imaging device 130 may positioned in a manner enabling capturing an image
reflected from mirror-display device 140. For example, imaging device 130 may be able to
capture an image of user 111 posing in front of mirror-display device 140. While posing in front
of mirror-display device 140, user 111 may check his appearance of, ¢.g., a first fitting trial of
clothes. According to an input provided by user 111 at input device 124, imaging device 130
may capture the image of the user-appearance which may be, for example, a given trial of
apparel, e.g., a garment and the like. It may be noted that trials by user 111 may also include user
111 engaging with various subjects, which may be located in the vicinity of user 111 such as,
furniture, studio set-up and the like. Accordingly, imaging device 130 may capture images of
uscr-appearances of, for example, a first trial, a sccond trial, etc., and may send the respective
captured images to storage device 123 via signals 131 and signals 30. User 111 may be able to
retrieve the captured image of, e.g., the first trial, at a later time, e.g., following the second or
other subsequent trials, and may compare between the first and second or other trial, e.g., as
described below with reference to FIGS. 2A, 2B and 2C.

[0069] According to some demonstrative embodiments of the invention, storage device
123 may be adapted to receive data representing images captured by imaging device 130, and to
storc images of appcarances and, more specifically, uscr-appearances of, for example, given
trials of apparel, captured by imaging device 130. Images of given trials of user-appearances may
be retrieved from storage device 123, e.g., by controller 121, and displayed by display 140. User
111 may compare between the displayed images, e.g., as described in detail below.

[0070] According to some demonstrative embodiments of the invention, storage device
123 may include data representing, ¢.g., software algorithms, requiring and/or verifying user
identifying data such as user-ID, password, login-time, bio-metric data and the like to enable
sccure access to station 110, as described in detail below. For example, controller 121 may
control mirror-display device 140 to display images corresponding to an identity of user 111,

e.g., based on the identity data provided by user 111. For example, user 111 may provide input
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124 with user-identifying input, which may include, for example, a biometric input such as face
rccognition, a hand print, a finger print, an ¢ye print, voice recognition and the like. The user-
identifying input may include any other suitable input, for example, a credit card, a personal
identification number (PIN), a password, a smart card, a customer card, a club card, or the like.
Controller 121 check, e.g., based on any suitable method and/or algorithm, whether the user-
identifying input provided at input device 124 matches with user-identifying data which may be
stored, e.g., in storage device 123 or in control center 190. Software having the capability of
verifying a biometric input may be, for example, "Active 1D FaceVision technology™ provided
by Geometric Inc. If controller 121 matches the input of user 111 with the stored user-identifying
data, controller 121 may enable user 111 to access data representing, for example, images of
previous user-appearances of user 111.

[0071] According to some demonstrative embodiments of the invention, storage device
123 may include data representing, ¢.g., software algorithms enabling additional system features
such as, for example, rendering virtual effects on mirror-display device 140. For example,
controller 121 may be able to render an image at mirror-display device 140 of user-appearances
engaged and/or combined with virtual articles such as, for example, clothes, collections,
headdresses, hair cuts, furniture and the like. In addition, controller 121 may be able to render an
image at mirror-display device 140 of user-appearances having different body shapes for
simulating, ¢.g., weight loss, weight gain of user 111 and the like. For example, user 111 may
choose in a first trial a specific article, such as a suit out of a collection and controller 121 may
virtually adjust the collection to an image of user 111 appearing in mirror-display device 140.
Controller 121 may store the image of the first trial in storage device 123 and may perform the
same step at a second trial. Accordingly, user 111 of system 100 may be able to compare
between user-appearances of the first and a second trials of the collection.

[0072] According to some demonstrative embodiments of the invention, controller 121
may provide, for example, image and/or video browsing capabilities, image and/or video replay
functions, which capabilities and functions may be predefined by system 100 or may be defined,
e.g., on-the-fly, according to one or more user commands received from user 111 via input
device 124. For example, controller 121 may be able to retricve onc or more images of previous
user-appearances and display the images on mirror-display device 140 at various sequences. For

example, images from previous trials may be displayed in a substantially continuous forward,
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backwards, or mixed, e.g., randomly-accessible, sequence, and/or may be a stepwise sequence or
in any other sequence. Furthermore, images from previous trials may be displayed
simultaneously at mirror-display device 140, e.g., as described below. Controller 121 may also
be able to delete previously captured user-appearances, limit the amount of data which may be
saved in storage device 123 and the like, and may further control a shape, size, color, etc., of the
image displayed on mirror-display device 140.

[0073] According to some demonstrative embodiments of the invention, user 111 may
use a portable storage device 180 able to store one or more of the captured images. The portable
storage device may include any suitable portable storage device, ¢.g., a smartcard, a disk-on-key
device, and the like. User 111 may download, for example, images represented by, e.g., signals
50, of a first trial of user-appearances from storage device 123, ¢.g., via a storage interface 125 or
via any other suitable data connection. User 111 may then upload at a later time the image of,
¢.g., the first trial, to another location, ¢.g., a home of user 111, or another station of system 100,
e.g., station 170.

[0074] In some embodiments of the invention, station 110 may include more than one
mirror-display device or may include a mirror-display device 140, which may be partitioned
simultaneously into two frames as described hereinafter with reference to FIGS. 2A and 2B.
[0075] According to some demonstrative embodiments of the invention, controller 121
may record or store, €.g., in storage 123, parameters characterizing user 111. For example,
system 100 may include a weighing machine, connected to, ¢.g., storage device 123 via
controller 121. Controller 121 may be able to record, for example, a weight of user 111 during,
for example, a trial of an article. Accordingly, user 111 may later retrieve the parameter which
may be, for example, the weight of user 111.

[0076] Reference is now made to FIGS. 2A and 2B, which schematically illustrate stages
of comparing between appearances using an interactive system in accordance some
demonstrative embodiments of the invention.

[0077] According to some demonstrative embodiments of the invention, mirror-display
device 140 may be partitioned into two frames, wherein one frame may operate as a mirror frame
192 and another frame 191 may operate selectably as a mirror and as a display frame. As shown
in FIG. 2A, user 111 may pose in front of mirror frame 192 a first trial, which may be captured

by imaging device 130 and stored in storage device 123. Henceforward, as indicated in FIG. 2B,
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user 111 may view simultaneously in frame 191 the image of the user-appearance of the first trial
and/or any othcr uscr-appearances, ¢.g., uscr-appearances stored in storage device 123 and/or
received over network 150 (FIG. 1), side-by-side with the normal mirror appearance of a second
trial in frame 192, and compare between the first and the second trial.

[0078] Reference is now made to FIGS. 3A, 3B and 3C, which schematically illustrate
three, sequential, stages of comparing between appearances using an interactive system in
accordance some demonstrative embodiments of the invention.

[0079] As shown in FIG. 3A, the user of system 100 may view a first trial of a user-
appearance in mirror-display device 140 operating in its mirror mode. Controller 121 may
receive, e.g., from input device 124, a user input, which may include a request to use imaging
device 130 for capturing a first trial of the user-appearance. As a result, imaging device 130 may
capture an image of the first trial of the user-appearance and storage device 123 may store the
captured image.

[0080] As shown in FIG. 3B, user 111 may view a second trial of his user-appearance in
mirror-display device 140, which may operate in the mirror mode of operation. Then, when user
111 desires to view a previous appearance, ¢.g., for comparison, controller 121 may receive a
user input via input device 124 requesting to view the first trial. At this point, as shown in FIG.
3C, controller 121 may change the operational mode of mirror-display device 140 to the display
mode using signals 141. Controller 121 may also control device 140 to display the first trial.
Therefore, by switching between operating modes of mirror-display device 140, user 111 may
compare the user-appearance of the second trial with the user-appearance of the first trial and/or
any other user-appearances previously stored in storage device 123.

[0081] Reference is now made to FIG. 4, which schematically illustrates a flow-chart of a
method enabling comparing between one or more various appearances in accordance with some
demonstrative embodiments of the invention. Although the invention is not limited in this
respect, one or more operations of the method of FIG. 4 may be performed by one or more
elements of system 100 (FIG. 1).

[0082] As indicated at block 410, the method may include, for example, setting the
operating mode of a mirror-display device. For example, user 111 (FIG. 1) may initially set the

operating mode of mirror-display device 140 (FIG. 1) to the mirror mode. Alternatively, display
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140 (FIG. 1) may be designed to operate in the mirror mode by default whenever a new user logs
into system 100 (FIG. 1).

[0083] As indicated at block 420, the method may also include, for example, posing in
front of the mirror-display device. For example, user 111 (FIG. 1) may pose in front of mirror-
display device 140 (FIG. 1) and check the user-appearance of a first trial of, e.g., clothing, shoes
and/or any other apparel.

[0084] As indicated at block 430, the method may also include, for example, capturing an
image of the user-appearance of the first trial. For example, user 111 (FIG. 1) may provide user
command to device 120 (FIG. 1) commanding imaging device 130 (FIG. 1) to capture an image
of the user-appearance of the first trial.

[0085] As indicated at block 440, the method may also include, for example, posing in
front of the mirror-display device in a different user-appearance. For example, user 111 (FIG. 1)
may change one or more items of environment such as, for cxample, furniture and/or apparel,
pose once again in front of mirror-display device 140 which may operate in mirror mode, and
view a second user-appearance.

[0086] As indicated at block 450, the method may also include, for example, switching
between operating modes of the mirror-display device. For example, user 111 (FIG. 1) may
switch mirror-display device 140 (FIG. 1) between the mirror and the display mode.
Accordingly, user 111 (FIG. 1) may be able to compare between the user-appearance of the first
trial, and/or any other user-appearances, ¢.g., uscr-appearances stored in storage device 123
and/or received over network 150 (FIG. 1), and the user-appearance of the second trial.

[0087] According to some demonstrative embodiments of the invention, user 111 (FIG.
1) may indicate, and/or station 110 (FIG. 1) may be able to store, ¢.g., automatically, for each
trial parameters, e.g., including shopping parameters, such as, for example, name of store,
address of store, price, time and/or date of trial of apparel, name of salesperson, and the like.
User 111 (FIG. 1) may, for cxample, storc the capturcd images of uscr-appearances in a
removable or portable storage device, e.g., as described above with reference to FIG. 1, and may
later review images of user-appearances while being able to ascribe every image to, e.g., a
specific store and the like. In addition, user 111 may define, and/or controller 121 (FIG. 1) may
be able to generate, and/or store in storage device 123 reminders, for example, alarms about, ¢.g.,

discounts, end of season sales and the like.
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[0088] We now present discussions relating to embodiment of using an image captured
by a camcra, ¢.g., a digital still or video camcra, and manipulating the image such that when it is
projected on a screen it resembles a mirror image, i.e., an image the user would have seen if the
screen was actually a standard mirror.

[0089] Figure 6 is a schematic illustration for an understanding of the following
embodiments, which includes a digital screen 640, a camera 630, and a computerized image
processor 645, that could create a convincing mirror experience. In an ideal situation, the camera
would be able to move on a parallel plane behind the screen, in correspondence with the user’s
eye location to create a convincing eye-to-¢ye look experience. However, it is not practical to
locate a camera behind a regular screen, simply because it will block the camera’s view. In
theory, it is possible to overcome this problem by using a semitransparent screen or multiple
pinholes with multiple cameras, though it may be too expensive and complex to implement. A
simpler solution is to place the camera above the display screen and manipulate the captured
image so as to mimic a mirror. Examples for the appropriate manipulations are provided below.
[0090] An adaptive FOV is required in order to compensate for the changes in the
distances between the user and the screen, so that the user will sec his image at the same size,
just like in a mirror. According to one embodiment, this is solved by using the camera’s zoom
(digital and/or mechanical). Traditional cameras have fixed FOV or mechanically tunable FOV.
In order to create an adaptive, i.¢., continuously variable, FOV the system needs to manipulate
the resolution, or to control the camera zoom and focus in real-time, based on user tracking.
[0091] Additionally, the image needs to be flipped vertically, to support the right-to-left
behavior of the mirror, This image transformation may be performed relatively easily by
manipulating the pixels addresses of a digital image.

[0092] As explained with respect to Figure 1, the mirror can be smaller than the user and
still show a full body reflection. This can be achieved in combination of proper selection of FOV
and proper sclection of the size screen. The idea is to project an image on the screen, which has a
FOV giving the perception that the user sces a reflection at double the distance to the mirror,
such that the entire body is visible even if the digital screen is smaller than the height of the user.
This is exemplified by images A, B, and C in Figure 6, showing an image of the user captured at
different distances to the mirror, but showing the user’s body at the same size by, among others,

manipulating the FOV. In some embodiments, the image resolution also changes according to
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the user’s distance to the mirror. For example, for close distances, one embodiment may use an
array of cameras and the image manipulator would use stitching to reduce image distortion.
[0093] In order to support three dimensional imaging, the setup will require two cameras
at a distance corresponding to the distance between the user’s eyes, or one camera with two
effective virtual points of view. A convincing 3D experience will also require the
implementation of an adaptive closed-loop method that can change the creation of a 3D image as
a function of the distance. When the user looks at his reflection in the mirror he sees himself in
3D, although when he approaches the mirror or walks away, the angle from his eyes to his
reflection changes, which also changes the depth of the 3D image.

[0094] As explained with reference to Figure 6, it may be too complex or expensive to
place the camera behind the display at eye level. Therefore, in the following embodiments a
practical method is provided to implement the ideal system described above with a fixed-
mounted camera/cameras located at the perimeter of the screen and facing the user. The main
challenge is how to compensate for the image distortions adaptively and in real time, so as to
create similar user experience as we would get in the ideal setup. Figures 7 and 8 show some
cxamples of the challenges of using the practical sctup with the camera placed above the digital
screen, i.e., not corresponding to the user’s eye level.

[0095] Figure 7 depicts what happens when the user approaches the mirror or moves
away from it when using a camera mounted above the screen and pointed horizontally.
Assuming the system is calibrated to central dynamic range, when the user is far the image is
smaller and higher (scenario C in figure 7) and when the user is closer to the screen (scenario A)
the image of the user is larger and the FOV of the camera cuts the image of the user.
Additionally, when the user approaches the screen, a projection distortion becomes noticeable,
meaning that the user will not feel as if he is looking at himself in a mirror.

[0096] To enable capturing the entire body of the user at any distance, in one
cmbodiment the camera is located at the top of the screen and tilted downwards to allow
maximum dynamic range of the user’s movement in front of the screen. As depicted in Figure §,
because the camera is tilted downwards, the projection distortion is much larger and noticeable.
The closer the user is to the camera, the more distorted his image becomes. The nature of the
distortion is mainly projection distortion — the user look shorter and the upper body looks larger.

In this configuration the image of the user also got smaller as he was further away from the
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screen. On the other hand, the effective/usable FOV of the camera will cover a larger area in
front of the screen, and will allow the user to get much closer to the screen and still see an entire
body image.

[0097] To enable generating a convincing (augmented) mirror experience from a camera
a located in front of the user and in spatial offset from the screen, a computerized method is used
to manipulate the captured image prior to its presentation on the screen. The computerized
method may operate in real time or not in real time, depending on the operational mode of the
screen.

[0098] The computerized method receives as an input the image captured by the camera
and performs a transformation of the image to correct the point of view and field of view of the
camera to fit with the view point that would occur with a conventional mirror. That is, when the
user moves closer or further from the mirror, the view point that would have been reflected in the
mirror would have been different from that captured by the camera. Embodiments of the
inventive computerized method incorporate an adaptive POV (point of view) and Adaptive FOV
modules based on tracking the position of the user.

[0099] Specifically, attempting to solve the virtual mirror problem by only flipping the
image vertically as was proposed in the prior art is insufficient to create a mirror experience.
When using a camera, once the user gets closer to the camera/screen the user’s image becomes
larger, and vice versa, as opposed to a conventional mirror where the user will always sce
himself roughly at the same size with a bit of a different FOV, regardless of his distance from the
mitror. In addition, getting closer to the camera introduces image distortion that needs to be
corrected in a much more advanced computerized method. Performing an adaptive POV and
adaptive FOV prior to displaying the image on the screen results in an image that mimics a
reflection of a mirror positioned at the location of the screen. Moreaver, to obtain an even more
convincing mirror experience, the following features may also be incorporated.

[00100] According to one embodiment, the computerized method further performs
dynamic adaptive image stitching of images obtained from a plurality of cameras. According to
this embodiment, the system incorporate multiple cameras, ¢.g., positioned at different locations
and/or bascd on multiple technologies/characteristics, so as to improve the image resolution,
accuracy of the image, extend the FOV of a single camera, reduce distortion for different users

and different orientation of user, and create a better model for the user body mesh to compensate
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the camera’s distortion. For example, because the image loses resolution as the user moves away
from the screen (fewer pixels capture the user’s image), it make sense to optically zoom and
refocus the camera. The problem is that it comes at the expense of shrinking the camera’s FOV.
In order to improve resolution while maintaining FOV, a stitching or dynamic zoom can be
implemented concurrently.

[00101] As mentioned in the preceding paragraph, to properly convey a mirror experience,
the system may further implement an adaptive optical zoom. The adaptive optical zoom
enhances the image/video’s quality/resolution, based on distance tracking, i.e., continuously
tracking the distance to the user. In addition, it reduces the asymmetric distortion that can occur
if the camera is mounted on the side of the screen.

[00102] In order to ensure the accuracy of the image transposition, the platform can be
calibrated in discrete pointers and the computerized method can interpolate and extrapolate the
correct transformation on different positions in front of the screen. According to one
embodiment, the projection distortion can be calculated in an analytical way based on user
tracking and camera location. According to another embodiment, the image distortion is
mecasured in front of the screen, and this measurement information is used instcad of direct
projection calculation.

[00103] The computerized method is optimized to reduce delay as much as possible by
using, ¢.g., parallel computing and/or calculating the transformation per distance beforchand
offline, such that when a distance to a user is measure, the mapping transformation is ready
upfront. According to another embodiment, a straightforward approach is used without
calibration, by analytically creating a projection transformation per user’s calculated/measured
point of view.

[00104] The following is a high-level description of the modules that together provide the
mirror image transformation. The video acquisition module performs: grabbing the video,
making vidco enhancements, camera optimization sctting and control to get the best video
quality under the available hardware limitations. The geometric measurements module measures
or estimates any combination of distance to the user, the user height, identifies eye position and
head pose, performs 3D body mash estimation, ¢tc. The camera control module sets the camera
for image/video quality and max resolution. In case of multiple cameras, optimization on FOV to

get the max resolution will be done based user distance from each camera.
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[00105] The geometric transformation module takes the video frame by frame, and the
rclevant user geometrical position/orientation information, and maps the raw images to the
correct location and fills the blind pixel if there are any. For example, the geometric
transformation is performed to match the eyes as if the user is looking at the mirror. That is, the
computerized method calculates the right geometric transformation to distort the input video
such that the user will look at himself and will feel that he is looking at his own eyes. This
transformation is useful in other situation as well. For example, when performing video
conference using computers, since the camera is positioned above the computer monitor or
screen, the resulting image always shows the user looking downwards, since the user is actually
looking at the computer monitor and not at the camera. Using the disclosed geometric
transformation is such a situation would result in an image of the user as if he was looking at the
camera, when in fact he is still looking at the screen. This would result in a more personalized
conference environment. In the video conferencing application the geometric correction is
similar to the mirror application though flipping image left right is not required.

[00106] The mapping transformation module can be implemented using various
cmbodiments. According to onc ecmbodiment, a scaling approach is used, whercin geometric
assumptions are used to make scaling correction per distance to the user, so as to match the size
of the image that the user would see in a mirror. According to another embodiment, an image
projection and scaling approach is used, wherein based on user distance, spatial offset and eyes
location per distance and offsct, projection transformation error between user/user-cyes and
camera location is calculated or measured. Additional transformation can be made to correct
optic distortion.

[00107] According to yet another embodiment, a registration approach is used, which has
been shown to provide rather accurate results. According to this approach, the transformation is
pre-programmed based on offline true registration technique of raw image from
offset/projected/back oriented camera to an image that was taken in front of the user when the
user eyes are staring at the camera. Reference image can be generated from one multiple cameras
with stitching. For example, a reference camera will be located in a similar height and distance
that will reduce most optic distortion, ¢.g., at cyc level and 2-3m from the user. The registration
will yield the best transformation to match the eyes and the full body based on multiple pointers.

In one example, multiple pointers, e.g., white dotes, on a 2D or 3D calibration target, e.g.,
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human/doll target will form a two-dimensional grid around central body. For example, circular
stickers can be placed on the legs, on the chest, on the shoulders, on the eyes, ete. To improve
accuracy, this registration can be repeated for multiple user locations/positions in front of the
screen to account for, e.g., multiple spatial offsets from broadside, multiple heights, multiple
distances, etc. For each location, the best mapping possible is created, assuming multiple
distortions (projection, barrel, fisheye, or any combination, etc.) that can be corrected with
multiple registration techniques (e.g., projection, affine transformation, similarity, polynomial, or
any combination, ctc.).

[00108] The above-described embodiments can be implemented in conjunction with the
following further enhancement. Image stitching can be used with multiple cameras that are
located so as to improve resolution quality, to minimize distortion from single camera, or to
increasing field of view. Image stitching element will be integrated stitching based on user
geometric location. Each camera will have its own transformation correction since the offsct
relative to the virtual eye location will be different. The multiple cameras can also be used to
generate three dimensional view to improve the user experience.

[00109] A three-dimensional infrared (3D IR) image can also be gencrated. Such an image
can be used to generate an accurate virtual model of the user, which can then be used to allow
API for virtual dressing and augmented reality. Using augment reality, one can change the
background, insert objects, perform virtual dressing of different clothes, etc. This may also be
used to analyze the user body language and link it with the augmented reality applications,
virtual dressing applications, gaming, video conferences, etc.

[00110] Since the system records the image, cither still or video, various analytics can be
performed on the images. For example, video analytics and/or store analytics can be used to
collect information on the user or the store performance, e.g., how many times he smiled, did he
enjoy the experience, estimated age, sex, ethnic origin, etc. Various inputs can be used for
behavioral analysis platform that can help to integrate the eComerce into the real try-on
experience, or as add on to any other application. For example, the system can analyze the user
try-on item/items and linked it with the shop inventory, 3D printing, and the eComerce web,
cComerce stylist, social network, ete.

[00111] Reference is now made to Figure 9, which is a block diagram of an embodiment

of the invention which performs image transformation to generate an image that mimics a mirror.
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The various modules of the system illustrated in Figure 9 can be implemented on programmed
general purposc computer, DSP, CPU, GPU, Camera DSP/ASIC, Screen DSP/ASIC, standalone
computing device, FPGA card, DSP device, ASIC, cloud parallel computing, etc.

[00112] Block 930 represents one or more cameras 1:n, which stream the images to the
image grabber module 932. Block 930 may include still and/or video cameras, IR camera, two
and/or three-dimensional camera arrangements. A range finder, e.g., electroacoustic or electronic
range finder, may also be included.

[00113] The image grabber module 932 captures the streamed images from block 930, and
may apply filters to improve the image quality. Additionally, it may perform cropping or image
resizing as needed for optimization of the image. If multiple cameras are used, the grabber
module 932 applies image stitching as needed for better quality or wider effective field of view.
[00114] The trigger event module 960 is a parallel process that can get its input directly
from the image grabber module 932, although it can also get the images after the eyes-match
module 934. The input can be optimized in size, bandwidth and rate to perform the required
functionality. Examples of elements that can reside in the trigger event module 960 include the
following. Identify that a uscr is standing in-front of the camera 930, ¢.g., based on background
subtracting and changes in a predefine zone, pattern recognition, etc. Measure the distance to the
user by, e.g., correlation between stereo cameras, 3D IR camera, etc. According to another
embodiment the distance to the user is estimated using a single camera measurement, by making
some geometrical assumption, e.g., the user is roughly standing in front of the mirror and on a
flat floor, so that the distance, the user height or the user theoretical point of view in a mirror, for
example, can be deduce from measuring the location of the user’s shoes and the user’s special
offset from the screen broadside.

[00115] A face recognition module may be included in order to ease the user interface
identification. In operation, after registration the platform should save the information for each
user, and once the user is recognized by the system, the system can upload the user’s data, make
updates, suggest items, etc. With face recognition the user doesn’t have to identify himself,
which saves time and enhances ease the use. The face recognition can be the trigger event for
automatic recording of the apparences. In some embodiments, the length of the recording of

cach session is pre-defined and may start once the face recognition is successful. In other
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embodiments remote control technics can be used as trigger, such as a function in a mobile
application or dedicated tablet/mobile/other remote control devices.

[00116] Other elements that can reside in the trigger event module 960 include video
analytics (to create meaningful feedback, e.g., estimate age, sex, mood, other popular items,
etc.), item recognition (so that the system can easily link the try-on items into the store, enhance
mventory and eComerce platform for better recommendation and faster checkout and inventory
planning), and gesture identification (for seamless user control without an input device).
[00117] The eyes-match transformation module 934 performs the image transformation
prior to display on screen(s) 940. It gets as an input the image from the grabber module 932, and
in addition, may receive the calculated distance or distance and height or actual user point of
view. The eyes-match transformation module 934 calculates the required mapping. The required
mapping can be calculated directly based calculation of the projection angle difference between
camera and user theoretical point of view, ¢.g., matching the required image scale and
positioning. Alternatively, a true-match approach that utilizes factory calibration process can be
used to create a very accurate transformation between the camera and calculated point of view at
discreet locations in-front of the mirror. Additionally, the basc images and transformation that
created per other one or more parameters, for example, distance, height, pose, measurements
done in the factory, or real time when the user is standing in front of the screen, may also be
used.

[00118] Based on user distance or the combination of user distance and eyes point of
view, the eyes-match transformation module 934 creates interpolation of the transformation at
any location in front of the camera. Since the distance of various parts of the user’s body to the
camera is not uniform, the projection distortion creates effect where closer body parts, like the
head, are imaged by more pixels than far body parts, like the legs. Consequently, the user
appears with shorted legs and large head, i.e., closer body parts appear larger and further body
parts appear smaller. This mapping is not a linear, i.e., each pixel represent different arca length
and width (dx,dy), so pixel filling/under sampling decimation will have to be performed to
maintain the axis proportion. Filling approach can be any interpolation (near, linear, cubic,
polynomial ctc.) or more complex filling from different camera projection. For example, cameras
from above and below the screen can complement and better estimate the missing pixels or the

correct eye orientation. Additional option is to perform some of the analysis in direct optic
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(special lens/prism) that will correct most of the projection distortion and will improve the
resolution. Some of the resizing issuc that affects the quality can also be compensate optically by
mechanical zoom.

[00119] An optional virtual dressing/augmented reality module 936 can be included to
enhance the user’s experience. Module 936 gets its input from the EyesMatch module 934 or
from the recording module 938. The EyesMatch module 934 performs a transformation of the
image and will be explained in further details below. The EyesMatch module 934 can be used in
various applications other than the mirror, such as for video cams, video conferences, etc. In
addition, module 936 can get input elements to render from the CPU that maintains an active link
with the inventory, a database, a 3D printing, eCommerce data base etc. Using the input data,
module 936 can render digital images to be merged with the transposed image. For example,
module 936 can be used to change an item’s color based on actual try on and available inventory
or user customization. It should be appreciated that module 936°s rendering is different from
regular virtual dressing, in that module 936 performs the rendering on an item that is imaged
while on the uscr’s body. Thus, for example, rendering the item in different color docs not
change the physical appcarance of the item that the user is wearing, but only its color.
Consequently, the user can feel the actual item on his body, see how it actually effects and
changes his body shape and appearance, view actual folds and stretches, etc. Module 936 can
also be used to add accessory to actual user’s image or add true virtual dressing capability to the
platform. Similarly, module 936 can be used to augment the background to change or create
different environments to match the item the user wear, e.g., beach background for bathing suit,
night club background for night dress, ctc.

[00120] The video/stills recording module 938 receives its video/stills from the camera
grabber 932 directly, from the EyesMatch module 934, or from the virtual dressing augmented
reality module 936. In addition, it gets control signals from the control module 962, that indicates
when to start/stop recording, what information to store per user, and on what video/stills to
process off line additional transformation/augment, reality/virtual dressing/quality enhancement,
etc. The method that can be used for the recording without loading the system resources

(CPU/BUS/GPU) can include encoding/decoding capabilities in the GPU cards.
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[00121] In addition to having a local copy of the video/images in the Mirror Memory
(station), the images can be automatically replicated to a Cloud Service and can be encoded
automatically for any necessary size.
[00122] The recording process can also modify the frame rate, the compression, the
cropping, /change the formats, and modify video and color effects.
[00123] Other than recording, optionally the system can provide live streaming of the
Mirror video. For cxample, the system will be able to show on the web in real-time streaming
from any mirror, meaning that any device will be able to watch the streaming, including mirror
to mirror.,
[00124] Control module 962 controls the operation of all of the other modules. The control
module 962 configures all of the hardware and software elements in the system, including the
cameras 930, screen 940, DSP, etc. Control module 962 includes an interface, serving as a link
between the local station and the cloud base cComerce 950, other web applications 952,
smartphone applications 954, etc. The information that will be recorded on the recording module
938 can be delivered to the user immediately by wireless signals/IR/wire, or can be delivered by
the user authorization to a cloud base application like Facebook, Google, or other, or to the
company server that can be linked to the eComerce application.
[00125] The factory calibration module 964 is utilized when the transformation relies on
actual image transforms. The camera to screen geometry orientation can be determined/measured
in the factory, or can be measured in the field, and offsets can match the calibration with the
factory condition. In addition, correction can be matched to height or angle of the mirror setup
relative to the floor. The calibration process may be implemented as follows. The first step is to
create a mirror reference of how the image should look like in the mirror at different discrete
distances, special orientation, different eyes reflection location (i.e., theoretical point of view).
The reference can be taken in multiple ways:

1. As illustrated in Figure 10A, the camera 14 is located at the location of the
“supposed” mirror and at the user’s eye height or close to it. A user or a doll with pointers (e.g.,
white sticker dots 10) is positioned at a distance from the camera, such that it will eliminate most
of the camera distortion when looking at the camera. The scaling of the image can be matched

and cropped to represent true size of a supposed reflection at a mirror, or slightly smaller, That
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is, the generated reference image should match the true size of the user on a mirror placed at the
camera location, or smaller to fit the screen if preferred (depend on the size of the screen).

2. In Figure 10B, a user or a doll with the pointers is positioned in-front of a
conventional mirror 12, The camera is positioned at the location of the user and located at eye
level of the user, and images the reflection in the mirror. The reference image can also be taken
with an array of cameras, e.g., in front of the user in a vertical line, to eliminate distortion.
Thereafter, the multiple images are stitched to get a uniform image with high resolution and low
distortion. Google glasses can also be an option for calibration in this scenario. The user/target
with the camera will take a picture of himself in-front of a regular mirror. Since the FOV is
fixed, the only thing that needs to be done is resize the image for true size.

[00126] Once the reference image is obtained, another image is taken by placing the
camera at its actual service location, ¢.g., above the screen, which will be referred to herein as
the actual image. Then a registration of the reference and actual image is performed, by matching
the pointers on the actual image to those of the references image. From the registration
information, the transformation that can best bring the distort image to the right eyes and body
orientation is ¢xtracted. Also, based on actual installation geometry in the ficld, offscts or
correction to the transformation can be added. Based on user distance and eyes point of view, an
interpolation of the transformation at any location in front of the camera can be create.

[00127] Figure 11 is a block diagram illustrating a process according to an embodiment of
the invention, which can be used in the systems described herein. The process begins at 1100,
with a factory calibration procedure, which can be implemented using the followings steps as
onc cxample. A calibration target is sclected, ¢.g., a doll, a uscr, a board ctc. Target pointers arc
then placed on the target, for example stickers 10 illustrated in Figure 10A. The camera is then
mounted at its service location, e.g., abave the screen and tilted down as illustrated in Figure 8,
and is set to capture the maximum range. Snap shots of the target are taken at multiple locations
(i.c., distances, heights, literation offsets, ctc.). On the other hand, for simplicity, taking images
at multiple distances along the central virtual line in front of the screen would suffice. One or
more reference images are then obtained by, for example, either of the methods shown in Figures
10A or 10B. As onc cxample, the camera is positioned at ¢yc level at the same location of the
screen. Then one or more snapshots of the same target are taken, using the same allocated

pointers. If only one image is taken, it should be taken at a reasonable distance to avoid camera
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distortion. If multiple reference images are taken, they should be taken at multiple distances so as
to capture the small changes occurring when user approaches the mirror. Note, however, that if
multiple target and multiple reference images are obtained, it would be advisable to take them at
the same distances and same positions, to generate better transformations. The reference images
can be resized to represent a true size on the screen, i.¢., to mimic the size that would be reflected
n a mirror positioned at the location of the screen.

[00128] Once the target and reference images are obtained, the distorted target images that
were taken from the tilted camera are registered to the reference image(s) using the pointers, so
as to represent how the user would appear at a mirror positioned at the location of the screen.
The output of the registration is a transformation operator, e.g., a set of pointers, each having two
coordinates: one in the input image and one in the reference image. Various transformations can
be tested over multiple target and reference images. For example, multiple distortion functions
can be applied to get the best matching performance. The principle functions would be
projection, resize, XY translation (offset) and left-to-right flip. The best transformation
combination is sclected and mapping transformation is created for cach calibration point. This
mapping transformation is the factory calibration according to which live images in the ficld
would be transformed to mimic a mirror image. It should be appreciated that the mapping may
include different transformations for each pixel or each section of the live image, so as to provide
the best representation of a mirror reflection.

[00129] As can be understood, step 1100 can be implemented in the factory, prior to
shipping the system. On the other hand, this procedure may also be done in the field, especially
when the camera and the screen are provided as scparate clements, such that in different
situations the camera may be positioned at different locations with respect to the screen. In such
circumstances, it may be beneficial to supply the system with a calibration target, e.g., a doll ( 3d
target ) or board with calibration markings (2d target) , such that the user may be able to perform
the calibration in the field using a standard target. The system would then be pre-programmed to
perform the calibration process and generate the transformation mapping in the field.

[00130] Once the system is installed in its service location, the process is at step 1105,
wherein live image or video of a uscr is obtained and grabbed by, ¢.g., a frame grabber. At the
same time, the user’s location is measured, such that the user’s point of view is determined. This

can be done using IR measurement technology, or using available sensors, such as, e.g.,
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Kinect®, available from Microsoft®. At step 1115, if needed, optionally a scaling factor is
applicd to match the screen size and user height.

[00131] At step 1120 the appropriate transformation mapping is selected, or a standard
factory calibrated mapping is interpolated to create the correct mapping for the user’s particular
location in front of the screen. The transformation mapping is then applied by the EyesMatch
module to the live video. In this context, the term “live” also refers to a video feed that was
grabbed by a frame grabber and may reside in a buffer prior to being sent to the monitor screen
for presentation. Also, if needed due to the transformation, at step 1125 missing pixels are filled
in by interpolation technique. At step 1130 the image 1s sent from the buffer to the screen to be
displayed. It should be appreciated, that due to fast processors available commercially, steps
1105-1130 can be performed in real time, such that the user cannot perceive any delay in
presenting the image on the screen, which is referred to herein as “real time” or “live”
presentation.

[00132] The EyesMatch module can be used to provide a more natural environment that
more conform to daily interaction. For example, when making a video call using a PC, such as
by using Skype®, since the camera is normally positioned above the monitor, the caller often
seems to look away from the camera, since the caller is actually looking at the screen. This
provides an unnatural conversation, since the callers are not looking at each other when talking.
The EyesMatch module can be used in such application to apply a transformation such that the
image displayed on the monitor appears as if the caller was looking directly at the video cam,
even if the caller was actually looking at the screen, and thus away from the video cam. The
transformation can be done cither at the sender or receiver’s computer. For example, a user
using Skype® may have EyesMatch module installed on his computer, such that whenever the
video cam is activated for a video conference, the EyesMatch module intercepts the signal from
the video cam and applies the transformation prior to allowing the video to stream to the other
user via the Skype application. When the other user receives the video signal, it has already been
transposed such that the other user sees the image as if the caller is looking directly at the video
cam. The same can be implemented is standard video conference systems, such as WebEx,
Polycom, ctc.

[00133] Figure 12 is a block diagram illustrating modules and processes to perform the

calibration and image transformation according to an embodiment of the invention. Block 1230
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represent the image acquisition module, which may include one or more still or video cameras,
an IR camecra or distance measurement sensor, a 3D camera arrangement, ctc. Module 1232
controls the camera optimization settings, e.g., to obtain the proper FOV, image the proper zone
in front of the screen, set focus and/or resolution, etc. Module 1260 is the trigger event module,
which can be used to identify the presence of a user in front of the screen and start the image
acquisition and transformation process. At other times, the system can be set at idle, showing
only a background image on the screen until a user is detected.

[00134] Brace 1360 encompasses the calibration procedure, which will be described
herein for a system configured for a field installation wherein the camera 1230 is positioned
above the display screen 1240, as also exemplified in Figure 1. The calibration 1260 can be
performed in the factory prior to shipment or in the field after installation. At 1261 a target with
pointers is positioned and at 1262 one set of reference images are obtained (using, ¢.g., camera at
eye level and looking forward) and a corresponding set of input images are obtained (c.g., using
the camera at its field installation position above the screen and pointing downwards. At 1263
pointers from cach input image arc matched to corresponding pointers in corresponding
reference image. So as to generate transformation vectors. Depending on the quality of mirror
representation sought, optionally the vectors corresponding to areas around the eyes of a user are
fine-tuned at 1264.

[00135] Using the matching of the pointers of the input images to the reference images, at
1265 the transformation parameters that lead to the best image matching can be determined and
selected. The parameters that can be used for the transformation include the following. A highly
cffective transformation paramcter is a tilt transformation. Tilt transformation corrects the
distortion in the image caused by the camera being tilted downwards. The tilt transformation
modifies an input image taken with the camera looking downwards and transforms the image to
appear as if the camera was pointed straight horizontally (Video engine can also correct azimuth
error). Another transformation parameter is clevation translation. The clevation spatial
translation transformation linearly modifies offset in an image taken with a camera positioned
externally to the screen, e.g., above the screen, and transforms the image to appear as if the
image was taken from the screen location at the user’s eyes level (match the eye height to the
image in the screen height) Horizontal translation can also be apply to correct missalignments

between the camera and the center of the screen). Another important transformation for
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mimicking mirror is scale. As explained above, in an actual mirror reflection the user sees very
little change in body imagg size as the user gets closer to the mirror. Converscly, in a camera
image the size changes considerably with distance to the camera. A scale transformation reduces
the effect of size change with distance to the screen, so that the user sees almost constant size of
himself in the screen, regardless of distance to the screen. Depending on the position and FOV of
the camera, an x-y translation of the image may also be required.

[00136] In practice, it has been shown that performing tilt, ¢levation, and scale translations
provides a rather convincing image that only needs to be right-to-left reversed to very effectively
mimic a mirror reflection. For further improvements, one may also use barrel-effect
transformation and fish-eye transformation. Additionally, one may add depth perception to the
projected image by adding lighting and shadowing, either artificially by operating on the
intensity and/or hue of the image pixels, or physically by controlling illumination elements such
as LED’s strategically position about the screen or the user. Morcover, a 3D effect can be created
either with the use of 3D glasses or using glasses-free 3D technology. In glasses-free 3D
technology different scts of images arc projected to cach cye. Since in the embodiments
described the distance to the user and the location of the user’s cyc arc measured or cstimated, it
makes it easier to project a 3D image to the user by projecting different sets of the images to
each of the user’s eyes.

[00137] At step 1266 a transformation mapping is generated and stored. This
transformation mapping will be used at 1234 for transforming live video feeds from imaging
1230, utilizing the estimated distance to the user. Depending on the transformation mapping
opcration, pixel filling may be needed. For example, using a camera on top of the screen and
tilted downwards would require tilt and clevation transformations which would provide an image
that can be enhanced using pixel filling. This can be done at 1237, and the resulting image would
be presented on the screen at 1240. Applying the transformation and pixel filling onto live video
feed can be casily done in real time using the appropriate processing capacity.

[00138] Figure 13 illustrates another embodiment, wherein calibration and transformation
mapping is performed in the field after installation of the system. In the example of Figure 13,
camera 14 is positioned above video screen 12 and is tilted downwards. The camera 14 and
screen 12 are in communication with and are controlled by controller 18. The user is provided

with an input device 16, which may be in communication with controller 18 using wired or
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wireless technology. The user stands at an appropriate location, e.g., 2-3 meters from the screen
12, and cnables the calibration process by, ¢.g., entering a “calibrate” command from the remote
mput device 16. During the calibration process, a live video stream is fed from camera 14 to the
controller 18, and the controller “flips” the image about a central vertical axis (left to right) prior
to displaying it on screen 12. Using the input device, the user acts on the various transformation
functions. For example, the input device may include input buttons for correcting tilt, elevation
and scale, as schematically illustrated in Figure 13. The user’s input commands are transmitted to
the controller 18, which then applics the transformations in real time to the video feed, such that
the image is changing in real time in front of the user. The user may change the amount of each
transformation function until the user sees a convincing image in the screen, at which point the
user may press an input button indicating that calibration is completed. The controller 18 then
saves the appropriate calibration parameters and uses these transformation parameters for all
future live video feeds.

[00139] Another feature illustrated in Figure 13 is distance calculation. Since the position
and tilt of the camera 14 with respect to the screen 12 arc known (¢.g., due to fixed bracket
attaching the camera to the top of the screen), the image captured by the camera 14 can be used
for triangulation and distance calculation. For example, when a user appears in a frame of a live
video stream captured by camera 14, triangulation to the tips of the user’s shoes can be
performed in order to calculate the user’s distance to the screen 12. This operation can be done
every fixed number, n, of frames, such that the user’s distance from the screen can be
continuously updated to capture user’s movement. The background can be updated once there is
no uscr in front of the mirror — adaptive background method.

[00140] A further feature illustrated in Figure 13 is the use of lighting to create depth
and/or atmosphere. Specifically, several light sources 17, e.g., LED arrays, can be placed at
different locations about the screen 12, and be controlled by controller 18. The light sources 17
can be operated so as to create more depth in the image, ¢.g., adding shadows and brightly
illuminated areas. The light sources 17 can be of different colors, so as to improve the existing
lighting and create the appropriate overall “temperature” of the displayed image. The light
sources can also be tuned according to the distance to the uscr, so as to create consistent image
and remove artifacts created by the store’s illumination. Alternatively, or additionally, color and

lighting changes can be done by the controller directly on the digital image received from the
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camera 14. For example, color transformation can be used to enhance the mirror appearance of
the image, ¢.g., operate on parameters providing an image that is: glossy, crisp, sharp, mat,
metallic, etc. The controller 18 can also add virtual spot of lights and/or shadows on the image to
create more depth to the image. Also, an anti-reflecting coating is provided on the front of the
screen so as to remove and reduce reflections that are normally associated with flat panel
displays. The LED Array can be connected to light sensor, and/or to light temperature sensor,
and can be predefined to stay in particular levels of light and light temperatures, and will adjust
automatically.

[00141] According to further embodiments, 3D imaging is implemented with two cameras
at a distance D between each other. Distance D is calculated as an average distance between
human eyes, generally referred to as interpupillary distance (IPD), which for adults is around 54—
68 mm. The transformation will be calculate from registration of image obtained from the input
camera at a distance D with an image obtained from two reference (base) cameras at a spatial
distance that is also similar to the distance between to user eyes. The base for registration can be
taken using a Kinect® or any IR 3D camera. Google glasses can also be an option for calibration,
wherein the uscr/target wearing the Google glasses will take a picture of himself in front of a
regular mirror. Since the FOV is fixed, the only thing that needs to be done is resize the image
for true size. An image transformation module, such as controller 18, can also apply image resize
for zoom in/out to allow the user to fit the image to the screen or to focus on some part.

[00142] As can be understood, while some of the above embodiments relate to building
the transformation mapping by registering images or other empirical methods, alternatively
direct calculations of the distortion between camera and theoretical user point of view can be
performed based on analytics. Using analytics voids the need for any registration procedure.
Instead, analytical mapping transformation is created to correct for the distortions.

[00143] Yet another feature illustrate in Figure 13 is the use of the Internet or the cloud for
providing services relating to the transformation and mirror presentations. For example,
according to one embodiment, the transformation can actually be performed in the cloud, if a
sufficiently fast connection exists. In such a case, the feed from the camera 14 can be fed to
server 181, which applics the transformation and sends it back to controller 18 for display on
monitor screen 11. According to another embodiment, the images from camera 14 or

transformed images from camera 14 can be stored in the cloud and streamed to devices, such as
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smartphone 183, tablet 187, and another monitor screen 189, such as a flat panel TV. This can
be done in real time while the user is trying an outfit, such that the user can share the experience
and get input from others at remote locations. Also, once the user leaves the store, the user can
have access to all the images taken by using a smartphone, tables, PC, etc. Note that for ease of
user interface, as shown in monitor 189 of Figure 13, thumbnail images of various tries can be
displayed together with the current image, to enable the user to choose among views.

[00144] Figure 14 illustrates an embodiment for extracting data from the image of camera
1430. The trigger event module 1450 detects the presence of a user and activates the process for
extracting the data. A camera optimization module 1432 can be used to control the camera to
obtain the best image for the data extraction. In this embodiment, when the camera 1430 is
located above the screen and pointed down, it can see the user’s shoes from, e.g., 1m to 4m from
the screen. However, since the camera is pointed down and the shoes are at a high distance from
the camera compared with the user’s head, the distortion is at the maximum. With the
transformation mapping discussed above a compelling distortion improvement is achieved at all
distances.

[00145] Additionally, according to this embodiment, the image of the user is separated
from the background at 1462. At 1464 the central mass is calculated by multiplying the binary
image of the user only by index matrix, and then taking the mean of the pixels index. Also, the
min. body pixel below central mass (J,k) is determined by opening a window around k (central
mass) and finding the lower active index — which can be assumed to represent the edge of the
shoes. At 1468 the user’s height is calculated by finding the top of the head and, based on the
distance camera resolution, FOV, and the camera geometric tilt, the user’s height is estimated.
[00146] Figure 15 illustrates an embodiment wherein stitching of images from n cameras
is performed. Stitching is particularly beneficial for improving the image resolution and FoV
when the user is approaching closer to the screen. In the embodiment of Figure 15, the live feeds
1530, 1532, of n cameras, 1:n, are stitched together. Trigger event module 1560 may be used to
trigger stitching when a user is detected in front of the screen. Also, distance measurement may
be supplied, either a single value representing an average distance to the user, or multiple values,
¢.g., onc distance value for cach camera. Conversely, or in addition, multiple distance values

may be provided to indicate different distances of different body part.
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[00147] Each camera may undergo separate camera optimization, 1533, 1536, and the
feeds from cach camera would go through a different geometrical transformation, 1560, 1562,
since the location and orientation of the cameras are different relative to the user point of view,
1564, 1562. Overlay decision 1570 is the decision element to determine where will be best to
perform the stitching. If we are dealing with scenario with two cameras one located above and
one below the screen, the overlay decision will indicate the index of the best cut. Since we have
distance measurement constantly, it is possible to maintain the stitching line almost fixed once
user approach the mirror. For maximum performance the stitching 1572 needs to be optimized
based on the user’s distance from the cameras. Smoothing 1574 is needed to filter out the lines
that may be generated at the intersections of different images from different cameras. The images
from different cameras would be slightly different due to differences in absolute quality and in
lightning, and due to different distortion correction for each camera. Interleaving between the
images on multiple rows can be used to case the lighting affect. The stitched image is output at
1576.

[00148] In the above described embodiments, the transformation mapping corrected the
image obtained by the camecras and provided an image that mimics an image that would have
reflected from a mirror. The following embodiment, illustrated in Figure 16, improves the quality
of the eyes’ presentation. The idea behind this embodiment is to override the eyes zone, or just
the eyes, with modified pixels that will create the feeling of broadside view — i.¢., presenting the
eyes to their fullest mimicking the user looking directly at himself in the mirror. As can be
understood, the user would be looking directly at himself projected in the screen, but since the
camcra is not positioned at cyc level pointing horizontally, the user’s cyc as captured by the
camera would not be scen looking straight ahead. The embodiment of Figure 16 corrects this
problem.

[00149] The majority of the elements in Figure 16 are similar to that of Figure 12 and have
the same reference, except that it is in the 16xx series. These elements will not be described here
again. Instead, attention is directed to element 1680, which is responsible for the eyes correction.
Since the scaling has already been correct by the prior elements, what needs to be done at this
stage 1s to fix and/or reconstruct the internal eyes elements, ¢.g., pupil, iris, ctc., so as to present

the proper image.
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[00150] Module 1680 first locates the eyes in the image and makes sure that the user does
indeed look at the screen. The information for this step and for the corrections can be deduced
from historical images, estimations for regular statistical eyes proportions, or actual
measurement when the user looks directly at the camera or once the user is standing far enough
from the screen where the distortion is relatively low after the transformation mapping. If the
user 1s found to be looking at the screen, the pixels corresponding to the eyes area are either
transformed or actually replaced by pixels that position the iris and pupil at the center of the eye,
looking forward. Also, the sclera may be enlarged, to mimic straight-on view, especially if the
camera 1s positioned above and pointed downwards.

[00151] Another feature that may be implemented in any of the above described
embodiments is the frequency of transformation parameter update. That is, at times the user may
prefer a stable image when he is standing stationary in front of the screen that mimics the mirror.
Having the transformation mapping engine change while user is stationary may create an
uncomfortable feeling. On the other hand, when the user is moving faster toward or backward
from the screen, it may be fine to update the transformation parameters faster. Accordingly,
according to this feature, multiple behavior zones are established. According to one embodiment,
the behavior zones are set according to distance only. For example, when the user is moving
more than a set distance amount, the video engine is updated. According to one embodiment, if
the user moved an amount of less than, say 25cm, the transformation mapping is performed at a
lower speed, say every x seconds, while if the user moved more than 25¢m, the transformation
mapping is updating the parameters at a second, faster speed. According to another embodiment,
the zones arc sct according to the uscr’s movement speed. For examplc, if it is determined that
the user is moving less than x cm/s, then a first transform updating frequency is implements,
while if the user moves faster, a second, faster updating frequency is used.

[00152] Thus, as can be understood from the above, while a real time video engine update
may be used to image the user, the presentation transformation on the monitor screen may not be
necessarily changing in real time, depending on the user’s behavior. For example, is the user is
relatively stationary or moves very slow, transformed parameters can vary in a semi-real time.
Then, when the user starts to move faster or a large distance, the video engine may be updated

more frequently.
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[00153] It should be appreciated that the embodiments described above may be
implemented using a digital (¢.g., vidco) camera and a monitor, wherein the images from the
camera are fed to a processor. The processor applies the transformation mapping to the images
and display images in either a display mode or a mirror mode on the monitor. From the above
description it should be appreciated that the mirror mode may be implemented by displaying on
the monitor the live video feed, as modified by the transformation mapping. That is, in mirror
mode the image that is being displayed on the monitor is an image/video of the user taken in real
time. Conversely, in display mode the image that is being displayed is an image/video obtained
in the past and taken from storage. The stored images may be either the raw images as fed from
the camera or already transformed images. In either case, the prior images that are being
displayed in a display mode are transformed images. Therefore, if the stored images are the raw
images, the processor applies the transformation mapping prior to displaying the images on the
monitor.

[00154] Whether the system operates in a display or mirror mode can be considered as a
temporal issue: during mirror mode, the image that is being shown on the monitor is a
transformed image of what the camera sces at that particular moment (or at a de minimis or
unnoticeable earlier time), while during display mode the image that is being shown is a
transformed image of what the camera or other camera saw earlier and is different than what the
camera sces now. This issue also relates to perception: during mirror mode, since the monitor
shows a transformed image of what the camera sees now, the user observing the monitor has the
perception that he is looking at a mirror, while during the display mode the user observing the
monitor has the pereeption of observing a video of cvents that took place in the past.

[00155] It should be appreciated that the system can be implemented separate and
irrespective of the monitor screen. For example, in some locations (e.g., dressing room), only
the monitor screen may be installed, without any camera. The monitor is configured to
communicate with the system so as to download and display stored images. The user may
interact with the monitor to view prior images taken, e.g., to compare with current outfit. As
another example, all of the images taken can be uploaded to the cloud, such that a user may view
the images on a PC or mobile device, such as using an app on a tablet,

[00156] As can be understood from the above description, various embodiments of the

invention provide an image transformation apparatus that comprises an image input port for
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receiving digital images from a camera; a transposed image output port for outputting transposed
images to be displayed on a monitor or stored in memory; and a transposition module that is
programmed to receive images from the input port and apply a transformation to the images,
wherein the transformation includes at least flipping the image about a vertical axis so as to
reverse right and left sides of the image; applying a transformation mapping to the image to
modify the image such that it appears to mimic a reflection of a mirror; resizing the image to
reduce variations caused by changes in object’s distance to the camera. In other embodiments, a
program is provided that when operated on a computer causes the computer to transpose a digital
image obtained from a camera, such that the transposed image resembles a reflection from a
mirror, the transposition including at least flipping the image about a vertical axis so as to
reverse right and left sides of the image; applying a transformation mapping to the image to
modify the image such that it appears to mimic a reflection of a mirror; resizing the image to
reduce variations caused by changes in object’s distance to the camera. The program can be
operated in any general purpose computer, such as a server, a PC, a tablet, a smartphone, etc.
[00157] According to further cmbodiments, a system 18 provided which cnablcs a user to
view sclf image on a digital screen by having the digital screen project an image mimicking a
mirror image. The system includes a digital camera generating a stream of images of the user; a
controller having an image input port to receive the stream of images from the camera and
applying a transformation to the images to generate transformed images mimicking a reflection
of the user in a mirror; the controller having an output port for outputting a stream of transposed
images to be displayed on a monitor; and a storage facility to store the transformed images. The
controller further having an Internet connection for uploading the strcam of transposcd images to
the cloud. The system further having clients enabling download and viewing of the transformed
images from the cloud.

[00158] In various embodiments, a controller applies a transformation to a stream of
images, which includes: flipping the image about a vertical axis so as to reverse right and left
sides of the image; applying a transformation mapping to the image to modify the image such
that it appears to mimic a reflection of a mirror; and resizing the image to reduce variations
causcd by changes in object’s distance to the camera. The mapping cssentially reassigns new
addresses to each pixel of the original image. The transformation mapping renders an image

appearing to have been taken from a camera positioned at eye-level height and pointing
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horizontally. The transformation mapping comprises at least a tilt transformation and an
clevation transformation, wherein a tilt transformation transforms the image to resemble tilting
of the camera and the elevation transformation transforms the image to resemble changing the
elevation of the camera.

[00159] The transformation mapping can be one that includes angle, tilt, azimuth, scale,
spatial translation (i.e., elevation linear offset or horizontal offset) etc. The final transformation 1s
a matrix multiplication of the individual transformation to generate the individual distortions.
[00160] In other embodiments a system is provided for enhancing video conferencing or
video calling. The system includes a transformation engine to transform a stream of images
taken from a video camera positioned about a periphery of a monitor screen, such that images of
a user looking directly at the screen portray a user not looking directly at the camera. The
transformation engine receives the stream of images and transforms the images so as to provide
images showing the user looking directly at the camera. The transformation includes any
combination of correction for angle, tilt, azimuth, scale, spatial translation (i.e., elevation linear
offset or horizontal offset), etc. The transformation may also include override the eyes zone, or
just the cyes, with modified pixcls that will create the fecling of broadside view — i.c., presenting
the eyes to their fullest mimicking the user looking directly at the camera.

[00161] In various implementations, the method further comprises calculating distance to
a user appearing in the image by tracking the distance between the user’s eyes or the head size,
and scaling the image accordingly. For example, according to one embodiment, the system is
programmed with an expected distance between the user’s eyes, i.e., interpupillary distance
(IPD), at an average distance from the camera. The 95 percentile adult male in the USA has an
IPD of 70 mm, while for females it is 65mm. When a user is sensed in front of the camera, the
system may first determine whether it is a male or female, or simply go directly the the distance
measurement program and use an average IPD number, e.g., 68mm. For the range measurement,
the system identifies the pupils in the image, and scale the image so as to match the expected
IPD. As video images continue to stream, the system scales the image to maintain the IPD
constant and matching the expected IPD. In this manner, when the user moves away or closer to
the camera, the size of the uscer in the image projected on the monitor screen would remain about
the same, thus mimicking a reflection on a mirror. As can be understood, the system can use

other standard measurements, such as distance between ears, etc., but using the eyes would make

42

Meta's Exhibit No. 1023 - Page 00428



it simpler since the system can recognize the eyes pretty easily. However, if the user wears
shades, the system may have to resort to other measurements based on o0ther body parts. This
switch can be done dynamically, i.e., if the system finds the eyes, it uses IPD, but if not, it falls
back to other body parts.

[00162] Also, effect filters can be applied, such as lighting filter effect, reflective texture
effect, color spectrum filter to create metallic feeling, etc. Similarly, the camera’s shutter

timing, sensor gain, whitebalance, and any of their combinations can be controlled to modify the
resulting image. In various embodiments, these parameters are controlled based on a dynamic
region of interest (Dynamic RIO), such that the changes applied to the parameters relate only to a
selected region in the image, and not the entire image. For example, the parameters can be
modified and updated based on the distance to the user and limited to an ROl which is a window
around the user. For example, the user’s image can be separated from the background, and thhe
parameters applied only to the pixels belonging to the user’s image.

[00163] In further implementations, enhanced real time video effect is implemented by,
e.g., recording a video with a high resolution camera at a first frame rate, and manipulating the
display in a higher frame rate so as to smooth the vidco. Additionally, the background of the
received video stream can be replaced with an artificial background stoered in the system.
Additional video processing can be used to add or change color or texture of accessory or other
clement in the image. Also, for video conferencing and other applications the transformation can
be performed without vertical flipping of the image.

[00164] While certain features of the invention have been illustrated and described herein,
many modifications, substitutions, changes, and equivalents may occur to those skilled in the art.
It is, therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the true spirit of the invention.
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CLAIMS

1. A mcthod for opcrating a system having a monitor, a camcra, and a proccssor, so as to
display a mirror-mimicking image on the monitor, by performing the non-ordered steps
comprising:

obtaining a digital image from a camera;

flipping the image about a vertical axis so as to reverse right and left sides of the image;

applying a transformation mapping to the image to modify the image such that it appears
to mimic a reflection of a mirror;

resizing the image to reduce variations caused by changes in object’s distance to the
camera;

displaying the image on the monitor after performing the flipping, transformation

mapping, and resizing.

2. The method of claim 1, wherein the transformation mapping renders an image appearing

to have been taken from a camera positioned at cye-level height and pointing horizontally.

3. The method of claim 1, wherein the transformation mapping comprises at least a tilt

transformation and an elevation transformation.

4. The method of claim 3, wherein the tilt transformation modifies an input image taken
with a non-horizontally pointing camera and transforming the image to appear as if the camera

was pointed straight horizontally.

5. The method of claim 3, wherein the elevation transformation modifies an input image
taken with a camera positioned at arbitrary height and transforming the image to appear as if the

camera was positioned at a user’s eye level.

6. The method of claim 1, wherein the step of resizing the image is performed integral to the

step of applying the transformation mapping.
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7. The method of claim 1, further comprising the steps:
obtaining a reference image;
performing registration of the digital image with the reference image;

using data obtained from the registration to generate the transformation mapping.

8. The method of claim 1, further comprising applying a translation transformation to move

the image within display arca of the monitor.

9. The method of claim 1, further comprising changing illumination intensity of individual

or groups of pixels of the monitor, so as to enhance shading or illumination in the image.

10.  The method of claim 1, further comprising applying at least onc of a barrel-effect

transformation and a fish-eye transformation.

11.  The method of claim 1, further comprising:
determining distance to a user appearing in the image; and,

varying resolution of the image according to the distance.

12.  The method of claim 1, further comprising a step of pixel filling, wherein pixel image is

extrapolated into empty pixels left after applying the transformation mapping.

13.  The method of claim 1, further comprising the steps:

obtaining a second digital image from a second camera;

flipping the second image about a vertical axis so as to reverse right and left sides of the
second image;

applying a transformation mapping to the second image to modify the second image such

that it appcars to mimic a reflection of a mirror;

resizing the second image to reduce variations caused by changes in object’s distance to

the second camera;
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stitching the image and the second image after performing the flipping, transformation
mapping, and resizing, to thereby obtain a stitched image;

displaying the stitched image on the monitor.

14. The method of claim 13, wherein ficld of views of the camera and of the second camera
overlap, and further comprising the step of overlay decision to determine best location in

overlapping parts of the field of views to perform the stitching.

15.  The method of claim 14, further comprising a smoothing operation to correct artifacts

caused by the step of stitching.

16.  The method of claim 1, further comprising the steps:
obtaining a second digital image from a second camera;
flipping the sccond image about a vertical axis so as to reverse right and left sides of the

second imagg;

applying a transformation mapping to the second image to modify the second image such

that it appears to mimic a reflection of a mirror;

resizing the second image to reduce variations caused by changes in object’s distance to

the second camera,

displaying the image and the second image after performing the flipping, transformation

mapping, and resizing, to thereby obtain a three-dimensional image on the monitor.

17.  The method of claim 1, wherein the non-ordered steps are performed on a series of

images of a live video feed from the camera.

18.  The method of claim 17, further comprising:

determining distance to a user appcaring in the live video feed; and,
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varying rate at which the non-ordered steps are performed on the series of images

according to the distance.

19.  The method of claim 17, storing the live video feed in a digital storage device and
selectively operating the system in one of a mirror mode or display mode, wherein during mirror
mode displaying on the monitor transformed images of what the camera sees at that particular
moment while during display mode displaying on the monitor a transformed images of what the

camcra saw in the past and obtained from the digital storage device.

20.  The method of claim 1, further comprising calculating distance to a user appearing in the

image by identifying user’s shoes and triangulating to the shoes.
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Abstract

Systems, devices and methods enabling appearance comparison. The system includes at
least one interactive imaging and display station. The station includes a mirror-display device
capable of selectably operating in either or both a mirror mode or a display mode; an imaging
device to capture onc or more appearances appearing in a ficld of view in front of the mirror-
display device; and/or an image control unit to select the mode of operation of the mirror-display

device according to a user command.
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