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l. INTRODUCTION

Xactware Solutions, Inc. (“Xactware” or “Petitiofierespectfully petitions
for inter partesreview of Claims 1-5, 7-13, 15-23, 25-31, 33-4P, 46-52, 54-56

of U.S. Patent No. 8,078,436 to Pershing et aliciwissued December 13, 2011

(the *436 patent”), and which is attached_as Xaa®vExhibit 1001.

It is noted that the ‘436 Patent underwent Suppfeaie Examination
(Control No. 96/000,004), which resulted in an ExtE Reexamination Certificate
that issued on August 27, 2014 (amending the claiintise ‘436 Patent and adding
new claims). A copy of the Ex Parte ReexaminaGamtificate is attached hereto

and made a part hereof as Xactware Exhibit 1002lecg&d portions of the file

history of the Supplemental Examination are alsachied hereto and made a part

hereof as Xactware Exhibit 1006.

I. REAL PARTY-IN-INTEREST

The real party-in-interest is Xactware Solutioms;.] which is wholly owned
by Insurance Services Offices, Inc., which itsaf wholly owned by Verisk
Analytics, Inc.

.  RELATED MATTERS

Petitioner notes that a lawsuit is pending in thetédl States District Court
for the District of New Jersey, and is captiot&jle View Technologies, Inc., and

Pictometry International Corp. v. Xactware Solusornnc., and Verisk Analytics,

ME1 22017310v.1
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Inc., Civil Action No. 2:15-cv-07025 (hereinafter “theawsuit”). The Lawsuit
was filed on September 23, 2015, wherein Eagle Viégchnologies, Inc.
(“Eagleview”) and Pictometry International Corp. P{€tometry”) allege
infringement of nine (9) patents including the ‘4étent. Specifically, the
Lawsuit alleges infringement of U.S. Patent No818,770, 8,825,454, 8,823,732,
8,542,880, 8,209,152, 8,170,840, 8,078,436, 9,IA),and 9,135,737. Petitions
for inter partesreview of the asserted claims of each of thesenpatare also being
filed on even date herewith.

IV. GROUNDS FOR STANDING AND ELIGIBILITY

Xactware certifies that the ‘436 patent is eligifdeinter partesreview, and
that Xactware is not barred or estopped from reiipngsaninter partesreview
challenging the patent claims on the grounds ifiedtiherein. The Complaint in
the Lawsuit was served on October 8, 2015 for atepts-in-suit except U.S.
Patent Nos. 9,129,376, and 9,135,737, which weneedeon November 30, 2015.
Xactware thus certifies that thister partesreview petition is not being filed more
than one year after being served with a compldiageg infringement of the ‘436
patent. Xactware further certifies that it has filetl a civil action challenging the
validity of any claim of the ‘436 patent. Xactwagertifies that estoppel does not

prohibit this review.

ME1 22017310v.1
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V. LEAD AND BACK-UP COUNSEL

Xactware designates lead counsel and back-up cbhassellows:

Lead Counsel Back-up Counsel
Mark E. Nikolsky (Reg. No. 48,319)Yoseph G. Monaghan (Reg. No. 66,022)
mnikolsky@mccarter.com [monaghan@mccarter.com
McCarter & English, LLP Timothy P. Homlish (Reg. No. 66,174
Four Gateway Center thomlish@mccarter.com
100 Mulberry Street Amit R. Parikh (Reg. No. 65,271)
Newark, NJ 07102-4056 aparikh@mccarter.com
Tel.: 973-639-6987 Vadim Cherkasov (Reg. No. 65,243)
Fax.: 973-297-6624 vcherkasov@mccarter.com

VI.  SERVICE INFORMATION

Please address all correspondence to Lead Couned address provided
in Section V above. Xactware consents to e-mavwise of all papers in this
proceeding.

VIl. EEE INFORMATION

The Commissioner is authorized to charge all fags t® Deposit Account
No. 503571, including but not limited to $14,40® (00 plus $5,400 in excess
claim fees) upon the filing of this petition, anfl institution is ordered, an
additional $26,800 ($14,000 plus $12,800 in excésmisn fees) upon institution. If
any additional and/or other fees are due from Xaotwor if any credit is due, the
Commissioner is authorized to charge/credit Depastiount No. 503571.

Vill. POWER OF ATTORNEY

A suitable Power of Attorney is attached heret¥attware Exhibit 1003.

ME1 22017310v.1
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IX. SPECIFIC IDENTIFICATION OF THE CHALLENGES TO THE
CLAIMS OF THE ‘436 PATENT

Xactware respectfully petitions fanter partesreview of Claims 1-5, 7-13,
15-23, 25-31, 33-40, 42, 46-52, 54-56 of the ‘486ept, and respectfully requests
that the Board find same invalid. Xactware ideasifthe specific statutory
grounds under 35 U.S.C. 88 102 and/or 103 on whkiath of the challenged
claims is based, and the patents and/or printedigatibns relied upon for each
ground, as follows:
Claims 1-5, 7-13, 15-23, 25-31, 33-40, 42, 46-82d 54-56 of the
‘436 patent are unpatentable as obvious under $0J.8 103 over
Publication by_Hsieh, entitled “Design and Evaloatiof a Semi-
Automated Site Modeling System,” Carnegie Mellooyvimber 1995
(“Hsieh”) (Xactware Exhibit 1004) in view of Pubéiton by
Applicad, entitled “Product Bulletin — November 20Key features
of our Roofing Software,” November 2002_(*Applicad(Xactware
Exhibit 1005).

The earliest claimed priority date for the ‘436dtdtis Provisional Application No.

60/925,072, filed on Apr. 17, 2007, and the foregoieferences relied upon for

the grounds of rejection were published or othesvwablicly available more than

one year before the earliest claimed priority date.

ME1 22017310v.1
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X.  OVERVIEW OF THE ‘436 PATENT

The ‘436 Patent generally describes systems antiauetfor determining
roof measurement information based on aerial imagasroof of a building.See,
e.g., ‘436 Patent, 1:16-20, 3:51-5&ee alsoSchuch Decl. (Xactware Exhibit
1007);see alsaSchuch Decl., 11 33-34. FIG. 8 of the ‘436 Patempatrticular,
discloses steps for performing a roof estimatianafduilding. According to FIG.

8 of the ‘436 Patent, the steps include receivifigsaand a second aerial image of
a building (each of the aerial images providingiféetent view of the roof of the
building), correlating the first aerial image witke second aerial image, generating
(based at least in part on the correlation betwoenfirst and the second aerial
images) a three-dimensional model of the roof, preparing and transmitting a
roof estimate report that includes one or more tatad, top-down views of the
three dimensional modelSee, e.g9./436 Patent, FIG. 8see alsdaSchuch Decl., 1
34.

The ‘436 Patent discloses that the three-dimensiomalel is constructed
using photogrammetric algorithms. See, e.g.,'436 Patent, 6:50-67 The
service's 70 measurement software then uses thefseence points and any
acceptable algorithm to co-register the images aadonstruct the three-
dimensional geometry of the object identified bg tlkeference points. There are a
variety of photo-grammetric algorithms that can belized to perform this

5
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reconstruction. One such algorithm used by theicef®0 uses photographs taken
from two or more view points to ‘triangulate’ pasnof interest on the object in
three-dimensional (‘3D’) space.”Jndependent Claim 1 of the ‘436 Patent, as well
as other claims, recites that the first and seamrihl images are “top plan” and
“oblique perspective” views, and that the first esetond aerial images are not a
stereoscopic pairSee, e.g. 436 Patent, Claim Isee alsd&chuch Decl., 19 35, 38,
41, 45.

Xl.  CLAIM CONSTRUCTION

In aninter partesreview proceeding, “[a] claim in an unexpired pdtehall
be given its broadest reasonable constructiongint lof the specification of the
patent in which it appears.” 37 CFR § 42.100(Hence, all claim terms should be
construed in accordance with the broadest reasenab@rpretation (“BRI”) in
view of the specification from the perspective oeoof ordinary skill in the art.
BRI furthers the Office’s role of safeguarding theblic from enforcement of a
claim that may be “interpreted more broadly thaju#ified.” M.P.E.P. § 2111.
Further,the claim terms are presumed to take on their argirand customary
meaning.

A.  “top plan view”

Petitioner submits that a BRI of the term “top plaew” as used by the ‘436

Patent refers to an aerial view of an object thaaken from a position vertically

ME1 22017310v.1
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or nearly vertically above the object. This is sistent with the specification of
the ‘436 Patent.See, e.g.436 Patent, 4:8-10, FIG. 3 (“As shown in FIG. Bet
image files 54 typically include at least one a pd@n view 65 and a perspective
view 66 of the building 92.”)see also'436 Patent, 14:65-66 Ifi step 901, the

routine receives @ubstantially top-down aerial image of a building having a

roof.” (emphasis added)) Further, the patentee specifically discussed plam
views during the Supplemental Examination as meprime same thing as
“orthogonal” views. See, e.q.Office Action Response of October 25, 2013,
Supplemental Examination 96/000,004, p. 9 (“Thentesed in the Application as
filed was ‘top plan view,” which was discussedla tnterview as having the same
meaning as orthogonal view within the context a' #h36 Patent. The Examiner
requested that the claims use the term from thé R&ent, ‘top plan view, to
cover images of the type of views shown rather tiinmore widely used term,
‘orthogonal view,” with the understanding that thengan the same thing in the
context of the' 436 Patent and in the industryOJfice Action Response of
October 25, 2013, Supplemental Examination 96/@20,Attachment 2, Pershing
Declaration, pp. 2-3 (“More specifically, | studi¢de possibility of using image
files containing oblique viewpoints (such as theidsoft's ‘Bird's Eye’ images) in
combination with images containing a top-down vieuwp (such as thenear

vertical viewpoints commonly found in orthographic image maps).” (eag$

7
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added)). Additionally, a top plan view would bederstood by one of ordinary
skill in the art to mean a view of an object (swah a building) that is taken
approximately above the object, such that the camaking the image of the
object is positioned approximately vertically abake object, looking down on the
object. See, e.g.Schuch Decl., 1 28, 36.

B. “oblique perspective view”

Petitioner submits that under a BRI, the term ‘gl perspective view” as

used by the ‘436 Patent is an aerial view of archihat is neither vertically nor

near vertically above the object. This is consistgith the specification of the

‘436 Patent.See, e.g.'436 Patent, 4:8-10, FIG. 3 (“As shown in FIG1I3 image
files 54 typically include at least one a top plaew 65 and a perspective view 66
of the building 92.”). Further, the patentee speally discussed oblique
perspective views during the Supplemental ExanomaAils meaning something
other than a top plan viewGee, e.g.QOffice Action Response of October 25, 2013,
Supplemental Examination 96/000,004, p. 10 (“Tesue was discussed during the
interview and the Examiner stated that it was pretéto use the terms from the
specification. One suggestion during the intervigas to refer to them as a view
that is ‘other than a top plan view’ if they wereiy claimed in the independent
claims and then in a dependent claim, and to besmspecific in calling them
oblique perspective views or perspective views.sTltlie term perspective view of
8
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the patent is used in some places and the terngtebperspective view’ is used in
other places as having generally the same measiran ablique view as used in
the industry.”); Office Action Response of Octob2s, 2013, Supplemental
Examination 96/000,004, P. 11 (“As will be expladnater herein, the claims are
amended to specific [sic] that one image is a tap piew and the other image is a
view other than a top plan view as discussed dutlieginterview. Some of the
claims specify that this other view is an obliquergpective view. Accordingly,
this will be shown to be patentably distinct frone tEP '966 and the all [sic] other
prior art.”). Additionally, one of ordinary skilin the art understands “oblique
perspective view” to mean an aerial view of an obfsuch as a building) that is
taken from a position (perspective) that is noéclily above (not vertically above)
the object.See, e.g.Schuch Decl., 1 28, 37.

C. “not a stereoscopic pair”

Petitioner submits that a BRI of the term “not@rsbscopic pair’ as used by

the ‘436 Patent is a pair of images of the sameabidthat does not provide an

appearance of depth when viewed together (i.eh #hat stereoscopic vision is not

possible). For example, one image may show thecblifjom above (a top plan

view), and the other image may show it from thes qi@n oblique view). This is

consistent with the supplemental examination of'#i3 Patent.See, e.g.Office

Action Response, Supplemental Examination 96/0@0,p011, October 25, 2013
9
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(“As both Mr. Pershing and Dr. Curless explainedha interview, and Dr. Curless
sets forth in his declaration, a stereoscopic phimages are obtained from two
orthographic images.”)see also, e.g.Office Action Response, Supplemental
Examination 96/000,004, Attachment 3, Curless Datlan, p. 14-15, October 25,
2013 (“As explained in the interview, stereoscopirial pairs of images are
obtained using two top-plan view images, not froto@ plan view image and an
oblique image.”);see also, e.g.Office Action Response of October 25, 2013,
Supplemental Examination 96/000,004, Attachmeniaohes Declaration, p. 8-9
(“Stereoscopy requires two clean images, has afgpget of constraints that must
be met and uses associated stereoscopic datairegaeanera position and angle.
For example, stereoscopy as described in the Y&hP@quires two images taken
at the same camera angle with respect to the iplage. Thus, they cannot be two
images, one having a top plan view and one havimgher view, such as an
oblique view. For example, when using aerial imageésoofs, the stereoscopic
pair of images of the roof may be two images bdibvmang top plan views of the
roof, each taken at a known distance between tepective camera positions.
Also, the general 1/30th rule of thumb in sterepga@quires the distance between
the camera positions taking each stereoscopic inmadge substantially 1/30th of
the distance from the object being photographed&jiditionally, one of ordinary

skill in the art understands that a top plan viewd an oblique perspective view of

10
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the same object are not a stereoscopic pair ofes@ghe pair of images doe not
give the appearance of depth when viewed toget®er, e.g.Schuch Decl., 11
38-41.

Xll.  THE PATENT CLAIMS ARE INVALID UNDER 35 U.S.C. §103

Xactware respectfully submits that Claims 1-5, 7-18-23, 25-31, 33-40,
42, 46-52, 54-56 of the ‘436 patent are unpateatainider 35 U.S.C. § 103 as
specifically demonstrated in the following claimach(claim elements are labeled
for cross-referenced claims using the followingation: 1.P (preamble of Claim
1), 1.5 (element 5 of Claim 1), etc.):
A. Claim Chart 1: Claims 1-5, 7-13, 15-23, 25-31, 33442, 46-52,
54-56 of the Pershing ‘436 Patent are Unpatentablas Obvious

under 35 U.S.C. 8§ 103 over Hsieh (Xactware Exhibit004) in view
of Applicad (Xactware Exhibit 1005)

Photogrammetry is the science of making measuresrfesin photographs
including, among other things, measuring distandetween objects and
determining shapesSee, e.g.Schuch Decl., § 17. Many of the techniques of
photogrammetry are notoriously well-known, and hbgen for decadesSee, e.q.,
Schuch Decl., {1 22. In particular, it has beenldmbdwn that the shape and
dimensions of an object can be determined usingtivel points of the object
across two or more images (whether stereoscopmosstereoscopic)See, e.g.,

Schuch Decl., 1 22. For example, triangulatiora igvell-known technique, the

11

ME1 22017310v.1



Attorney Docket No. 097171-00265

results of which can be used to determine the ivelgposition and distance
between points using two or more imag&ge, e.g.Schuch Decl., § 22.

These principles were applied in the past (e.gtially with the help of
optical-mechanical solutions, as early as durirggRhst World War), and can still
be applied, by hand using nothing more than papéraapencil. See, e.g.Schuch
Decl., § 23. Since the advent of computers, coerpechnology has been used in
the field of photogrammetry to increase accuracg afficiency in processing
photogrammetric calculations and to facilitate gatien of models based thereon.
See, e.g.Schuch Decl., § 23. Eventually, semi-automatit antomatic computer
programs were developed to further improve the ggsing efficiency of the user
and the computer in conducting photogrammetric watons and generating
models. See, e.g.Schuch Decl., 1 23. Additionally, photogrammetachnigues
have been used, prior to the filing of the ‘436eP&tto measure features visible in
photographs, such as roofs and roof detail of mgkl See, e.g.Schuch Decl., 1
24.

Hsieh discloses an automated and semi-automagedsitieling system that
can model roofs having a plurality of planar roe€®ons using one or more aerial
images. See e.g, Publication by Hsieh, entitled “Design and Evéioma of a
Semi-Automated Site Modeling System,” Carnegie bell November 1995

(“Hsieh”) (Xactware Exhibit 1004); e also Hsieh, Abstract;see alsoSchuch

12
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Decl., 11 43-46. One of ordinary skill in the anderstands that aerial images are
typically taken from an aircraft or satellite. Thkgstem provides the ability to
construct and manipulate three-dimensional buildmgdels using multiple
Images. See,e.qg., Hsieh, Abstract and p. 1. The semi-automated mieeling
system can require user input to supply the autednptocessesSee, e.g.Hsieh,

p. 1. In_Hsieh, the system can detect peak rodding models, which require at

least two roof planes.See, e.g.Hsieh, p. 6. To model roofs in Hsieh the user

measures the roof of a building in one aerial imbhgeoutlining the roof in that
aerial image. See alsaHsieh, p. 20. The system then detects peaks sedgel
other roof features in the image, and generatedl thfee-dimensional (3D) model
of the building (including the roof).See alsoHsieh, p. 20. The system also
projects the 3D model onto other aerial imagedefltuilding.See, e.gHsieh, pp.
6, 29;see alsdSchuch Decl., 1 48.

In Hsieh, the building measurement process is brokewn into a
verification component, an object matching compédnend an edge estimation
component. See, e.g.Hsieh, p. 10see alsdSchuch Decl., { 49. The verification
component verifies the existence of an object innaage. See, e.g.Hsieh, p. 10.
The object matching component generates a setdthgses for the location of
the object in the imageSee, e.g.Hsieh, p. 10. The edge estimation component

generates a set of possible edge hypotheses fondtel edge . See, e.g.Hsieh, p.

13
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10. Multi-image roof matching could be used toayate a set of roof hypotheses
by triangulating building hypotheses from at leagd images. See, e.g.p. 20.
Hsieh discloses using an automated process tondieethe height of the building
and to correct the location of the building in othmages (related to multi-image
matching processesfee, e.g.Hsieh, pp. 6-7see alsdSchuch Decl., § 50. More
specifically, Hsieh discloses estimating the pea@feeof a peak roof building and
building height. See, e.g.Hsieh, p. 14. Further, Hsieh discloses achiegogd
three-dimensional measurements by locating a pexjecbject in several images.
See, e.gHsieh, p. 16.

Applicad discloses a system for generating threeedsional roof models
and reports thereofSee, e.gPublication by Applicad, entitled “Product Bullet-
November 2002: Key features of our Roofing SoftwarBlovember 2002
(“Applicad”) (Xactware Exhibit 1005)see als@Applicad, p. 18;see alsaSchuch
Decl., 1 53. The system uses a computer aidegreystem to draw or import a
roof or wall outline in three dimensionsSee, e.g.Applicad, pp. 2, 4. Roof
models can be imported using various file formatg.( drawing exchange format
(.dxf)) or from a scanned image or bitmaBee, e.g.Applicad, pp. 4, 6see also
Schuch Decl., 1 57.

The system of Applicad allows for generating anddifyang of a three-

dimensional roof model, including the change otipibf roof planes.See, e.g.,

14
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Applicad, pp. 7-14see alsaSchuch Decl., 1 54. The software updates areds an
lengths as new features are inserted and/or mddiee, e.gApplicad, p. 13see
also Schuch Decl., 1 54. From the 3D drawing, the vemfé automatically
calculates the necessary roofing material to gémexadetailed quote See, e.g.,
Applicad, p. 2;see alsoSchuch Decl., I 55. Further, users can genersge u
defined forms (e.g., custom forms) which could udl@ quotations and drawings,
and extract desired informationSee, e.g.Applicad, pp. 2, 39-40, 4%ee also
Schuch Decl., § 55. Accordingly, the system opkgad can be used to generate
a report, including a top plan view of a three-dnsienal model, measurement
information of the roof (e.g., roof pitch, heigktc.), among various other types of
information. See, e.gApplicad, p. 40see alsdSchuch Decl., | 55.

A person of ordinary skill in the art would haveufa it obvious to combine
the roof reporting functionality of Applicad withhé three-dimensional roof
generation of HsielSee, e.g.Schuch Decl., 1 56. In fact, Applicad disclodes t
ability to import roof models from other systemsSee, e.g.Applicad, p. 4
(“Importing Roof or Building outlines from anotheéZAD system . . . CAD
drawings can be saved in various different filenfats, and our software supports
most of these, but the most common form is the fdxhat (drawing exchange

format).”) Accordingly, a person of ordinary skifi the art would have found it

15
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obvious to import the three-dimensional roof asegated by the Hsieh system into

the Applicad system to generate a roof rep&ee, e.g.Schuch Decl., | 57.

Claims 1-5, 7-13, 15-
23, 25-31, 33-40, 42,
46-52, 54-56

Hsieh [Block Type]
in view of Applicad[ltalics Typé

1. [1.P] A computing

system for generating
a roof estimate report
the computing system
comprising:

Hsieh discloses a system/method for generatingee+
dimensional model of a building (including a ro6m a
plurality of photographic aerial images. See, e.g,
Abstract (“This paper describes the design anduesmin
of SiteCity, a semi-automated building extractigstem
integrating photogrammetry, geometric constraimmsge
understanding and user interfaces. . . . SiteCityeesg

human operators the ability to construct and mdatpu

three dimensional building objects using multi
images.). The system of Hsieh generates roof recuel

measures roof featuresSee, e.g.Hsieh, p. 2 (“Each

image window has an identical graphical user iatfin
which a variety of menus provide support

measurement and modification of image featuresgéma

features are triangulated to form 3D objects which
displayed
visualization.”).

[1.1] a memory;

Hsieh discloses use of computergmms, which
includes a memorySee, e.g.Hsieh, p. 4 (“It will be
difficult to directly compare these two drawing grams
because the cost of measuring a point's locatighttie
different than the cost of specifying a parametearhsas
orientation. Therefore, to readily compare

=

in the site window for verification apd

the

performance of a semi-automated system with a fully

manual system, the two systems must decompose

problems in similar fashion.”).

[1.2] a roof estimation
module that is stored
on the memory and
that is configured,

when executed, to:

SiteCity is a roof estimation computer program (orledl
and it is stored in a memory of a computer on whig
executes.
describes the design and evaluation of SiteCitgeiani-
automated building extraction system integrat

ME1 22017310v.1
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photogrammetry, geometric constraints, image

understanding and user interfaces.”).

[1.3] receive a first
and a second aerial
image of a building
having a roof, each of
the aerial images
providing a different
view of the roof of the
building, wherein the
first aerial image
provides a top plan
view of the roof and
the second aerial
image provides an
oblique perspective
view of the roof, and

are not a stereoscopic

pair;

Hsieh discloses a system which processes aerigeisna
that can be taken from various views (including pdgn
and oblique views) to generate three-dimensionadets
of roofs of buildings. For example, as shown in FIG
the system processes three aerial images (fhraddg 3,
fhrad4) that are aerial images of the same setitdibgs
taken from different viewsSee, e.g Hsieh, FIG. 1.

() Image measurement window: fhradl (b) Image measurement window: fhrad3

{d) Three dimensional display window

(c) Image measurement window: fhrad4

Figure 1: Snapshot of SiteCity

Further, Hsieh discloses that top down (verticatd
oblique images can also be us&ee, e.g.Hsieh, FIG. 1
(showing a vertical view (image (a)) and an oblicuew
(image (c)); p. 31 (“This scene is part of the Hddod
aerial images distributed under the RADIUS progrén
consists of two near-vertical and two oblique shiptp.
57 (“Building shadows can be a useful clue in oait
images [28], where walls and floors are not visibie
FIG. 18 (showing vertical images (a) and (c) anticole
image (d).

a

—

ME1 22017310v.1
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{) Radts (1) RadtSoh

() RadiSs (d) RadtSwab

Figure 18: Scene 2 : Hadth

Further, the images processed by Hsieh includeesag
that are not stereoscopic paitee, e.gHsieh, p. 7 (“This
task involves correcting the location of the builglin
other images (See Figure 4(c) and 4(d)), and aadlto
many stere@r multi-image matching processei
which image features were matched along the epipola
line.” (emphasis added)); FIG. 17 on p. 32; Schidehl.,
1 45 (“Hsieh discloses processing multiple aensges
that are not stereoscopic pairs, including top-dplam
views as well as oblique perspective views of taes
building. See, e.gHsieh, FIGS. 1 and 18. Such top-
down and oblique perspective views are not stemmsc
pairs because, when viewed together, they do netthe
impression of depth.”).

[1.4] correlate the first _ Hsieh discloses correlgtthe first aerial image with the

18
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aerial image with the | second aerial image and even correcting potential
second aerial image; | inaccuracies using the imageSee, e.g.Hsieh, FIG. 4
(reproduced below) and p. 7 (“The final task istorect
the location of the building in other images (SeguFes
4(c) and 4(d)). When an object is projected frone on
image to the next, the projected buildings usudéynot
agree with the image due to inaccuracies in the il
the camera parameters. This step is essentiatfoedang
accurate 3D building models.”).

nin radt9ob (d) Corpected projection in radtSeh

Figure 4: Correcting building delineations

See alsoHsieh, p. 16 (“To achieve a good 3D
measurement, it is often necessary to locate theged
object in several images.”); p. 20 After the user
measures a roof outline, this method takes the roof
outline and performs the epipolar matching of the pof
on other images and generates a set of roof hypotes
in each of the images. . . . Three-dimensional bdihg
hypotheses are generated by triangulating building
hypotheses _from at least two imag€ey. (emphasis
added); p. 52 (“The evaluation of the epipolar rhatg

7

19

ME1 22017310v.1



Attorney Docket No. 097171-00265

process uses the same metrics. To evaluate thelap
matching process, manually measured buildings ie

ip
on

image are projected to other images and the epipola
matching process is performed to locate the object

position in those images. The position estimatedth®y
automated process is not manually corrected, ttuate
the performance of the automated process&e alsa
Hsieh, FIG. 13 (reproduced below).

Building

Floor/Peak in‘lmage 1
X

Process

=N

Combine to

Building

I
in'Image 2

Form
Floor/Peak 3D Building
D i ¥

Process

Roof Polygon
Hypotheses
inlmage N

3D
Building
Hypotheses

Building

in Image 3

F
D

Select Best
3D Building
Hypothesis

Epipolar
i Mgtching
: Process

3D Building Hypothesis

Figure 13: Process flow for multi-image roof matching (MIRM)

[1.5] generate, based
at least in part on the
correlation between

the first and second

aerial images, a three
dimensional model of
the roof that includes
plurality of planar roof
sections that each hay
a corresponding slope€
area, and edges; and

Hsieh discloses generating a three-dimensional I
based on the correlation between the two images
three-dimensional model including a peaked-roohwvat
plurality of planar roof sections that each havslape,
area, and edges. In this regard, Hsieh disclosidirigia
3D model that includes features in the aerial insatipat
have been correlated, and projecting the 3D mode
various aerial views for illustration and refiner
(correction) of the model with reference to the ges
See, e.gHsieh, Title (“Design and Evaluation of a Se
Automated Site Modeling System”); p. 2 (“Thr
windows (Figure I(a), I(b), I(c)) are used for theage
measurements and are called image windows. Théehf
window(Figure I(d)) displays the 3D position of t
measured object and is the site window. . Image
features are triangulated to form 3D objects whichare
displayed in the site window for verification and
visualization.” (emphasis added)); p. 6 (“Peak Rd

ode
th

Dur
he

DOf

Building Model: The peak roof model is shown in drig

ME1 22017310v.1
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2(c). The bottom half of the peak roof model ig
rectilinear flat roof building model with a rectarigr roof
and floor. The roof is a triangular prism. . . . di@ate a
3D building object, the outline of the roof is mees
and SiteCity estimates the dimensions of the mugld);
p. 14 (“Figure 8 (a) shows the user delineateddingl

5

a

roof. The search bound for the peak and the vértica

vanishing lines based on the roof are shown in reigu

8(b).”"); FIG. 8 on p. 15.

(d) Vertical scarch bound

(c) Detected peak cdge and possible peak cdge lo
tion

(¢) Detected floor edges and possible foor locatio () Detected building

Figure 8: Example of building height estimation

p. 30 (“The dimensional method described in [50]

concerns the delineation of the detected buildibgeais
in object space. A 3D ground truth building is nhesid to
an automatically generated 3D building hypothesisell
on shape, dimension and overlap. If a hypothes
building cannot be matched to a ground truth boddiit
is considered to be an error. Once a building Hygsis is
matched to a ground truth buildinthe dimensions of
the building object, such as length, width and heigf,
and the position and orientation of the building
compared between the ground truth building and
hypothesized building.” (emphasis addedpee, e.g.
Hsieh, FIG. 17 on p. 32. It can be seen in FIGthET the

ME1 22017310v.1

21

ized

ar
the



Attorney Docket No. 097171-00265

generated 3D model includes planar roof sectionghw
each have their own slopes, areas, and ed§e=, e.g.
Hsieh, FIG. 17 on p. 32.

Figure 17 Scene 1 : Radid-A

[1.6] generate and
transmit a roof
estimate report that
includes one or more
top plan views of the
three-dimensional
model annotated with
numerical values that
indicate the
corresponding slope,
area, and length of
edges of at least som(
of the plurality of
planar roof sections
using at least two
different indicia for
different types of roof
properties.

Hsieh discloses that the three-dimensional moadelside
measurement information (e.g., height measureme
See, e.gHsieh, p. 6 (“To create a 3D building object,
outline of the roof is measured and SiteCity estamdhe
dimensions of the building.”); p. 19 (“The length the
vertical edges in the image are converted to mete
object space. Since the roof position differs froine
ground only in elevation, the height measuremelotesl
us to construct the building structure in the Ig
coordinate system,”); p. 30 (* Once a building hyyssis
iIs matched to a ground truth buildirnge dimensions of
the building object, such as length, width and heigf,
and the position and orientation of the building
compared between the ground truth building and
hypothesized building.” (emphasis added)).

The Applicad system calculates slope, area, andthen

edges of the plurality of planar roof sections. ,Seg.,
Applicad, p. 4 (“By using the command Digitise nél
we can then move the cursor to the extremitiebefnall

ME1 22017310v.1
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outline, by “snapping” to those points, and aftertering
the pitch or slope of the roof and the eave offiseh the
wall, the roof is generated automatically, resudtim an
accurate and fast method of working out the aread
lengths.”); p. 10 (“Often, with multi-hipped roofst is
quite a time consuming process to work out the ssany
areas and lengths. With our software this can b@aeaecd
in seconds.”); p. 13 (“The important thing to remieen
here is the fact that the software is constantlgaimg

the areas and lengths when inserting new featuses,

there is no need to manually have to add a lendjtheov
ridge everytime a new dormer is inserted for ins&t).

Applicad discloses generating a roof estimate réepoth
drawings. See, e.g., Applicad, p. 1 (“All of ouroducts
utilise a CAD (computer aided design) systemto.draw
up the roof or wall outline accurately in 3 dimenss,

and then, from that 3D drawing, the software

automatically calculates the amount of materialctover
the roof or wall, along with all the necessary flagys.
The result of this is the production of a detaitpobtation
breakdown, and the ability to generate your ownru
defined forms . . . . These forms include quotati
labour pay summaries, order forms for your supysj¢
invoices and drawings.”).

Applicad discloses processing models generatedtmr
software packages. See, e.q., Applicad, p. 4 (“innpg

Roof or Building outlines from another CAD system. |

CAD drawings can be saved in various different
formats, and our software supports most of thesethe
most common form is the .dxf format (drawing exglea
format).”).

Applicad discloses that the reports can include &pe
of drawings (e.g., line drawings), including a tqpan

5e
on
2

file

AN

view annotated with numerical values. See, e.g.

Applicad, p. 40 (the report includes a top planwief the

model with the numerical value of the roof pitch).

ME1 22017310v.1
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See, e.g., Applicad, p. 28 (illustrating a top plaew of a
roof annotated with lengths of 5000 and 10000 an
pitch of 20).

10030

SO00

This roof with a 20
degree pitch will result in
a total of 18 panels of
2710 in length.

14 3710 ( 0y

See also Applicad, p. 25 (illustrating a top plaaw of a

d a

roof annotated with lengths of ridges and edges).
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Applicad discloses that these annotated drawings
include slope, area, and length. See, e.q., Aaglip. 35

with pen and paper. You can presait information
required for the quote using our software.” (emphas
added)); P. 42 (“You can also customize the repdot
suit your business, so you can . tailor the quote to
extract certain information as required.” (emphasis
added)). Further, as shown in the figures abovelidad
discloses that these drawings can include two ntygpes
of indicia for different types of roof properties.d., one
color for roof edges, another color for ridges, rhems
for lengths, parentheses for pitch, etc.).

Accordingly, the system of Applicad calculates raxafa,

information and relevant drawings (e.g., annota
drawings) in a roof estimate report. See, e.gplispd,
p. 42 (“You can also customize the reports to goitr
business, so you can . .tailor the quote to extract
certain information asrequired.” (emphasis added)).

2. [2.1] The computingHsieh discloses receiving an indication of one arem
corresponding points between images by projecting a

system of claim

1 wherein the roof
estimation module is
further configured to
correlate the first and
second aerial images

object between multiple images and correcting
projected buildings for potential inaccuracieSee, e.g.
Hsieh, p. 7 (“The final task is to correct the lboa of the
building in other images (See Figures 4(c) and)4(c)p.

(“Eliminate the need to make any manual calculagipn

length, and slope, and allows the user to includehs

ca

IS

[92)

D

ted
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by receiving an
indication of one or
more corresponding
points on the building
shown in each of the
first and second aeria
images.

necessary to locate the projected object in sey
images.”); p. 20 (“After the user measures a radgfioe,
this method takes the roof outline and performs the
epipolar matching of the roof on other images ang
generates a set of roof hypotheses in each of t
images. . . . Three-dimensional building hypothesese
generated by triangulating building hypotheses from
at least two images) (emphasis added); p. 52 (“Th
evaluation of the epipolar matching process uses#me
metrics. To evaluate the epipolar matching proc
manually measured buildings in one image are pregk
to other images and the epipolar matching proces
performed to locate the object position in thosages.”).

3. [3.1] The computing
system of claim

1 wherein the roof
estimation module is
further configured to
generate the three-
dimensional model by,
receiving an indicatior
of at least one of a
ridgeline of the roof, a
valley of the roof, an
edge of the roof, a hip
of the roof, and a
gable of the roof.

yHsieh discloses identifying a peak (e.qg., ridgglimea
roof as part of the process for generating thesthre
dimensional model of the roddee, e.gHsieh, p. 14
(“For a peak roof building model, once the user sneas
the rectangular outline for the roof, the firstka@sto
estimate the position of the peak edges8e alsd-IG. 8
(images (b) and (c) on P. 15, reproduced below:

(b) Search bound for peak edge

() Detected pesk edge and possible peak edge loca- (d) Vertical search bound
tion

() Detected building

(¢) Detected floar edges and possible floor location

Fisure 8: Fxample of buildine height estimation

4. The computing
system of claim

1 wherein the roof
estimation module is

Hsieh discloses receiving aerial images from a adeny
system (e.g., an image source computing syst&eg,
e.g., Hsieh, p. 31 (“Figure 17 shows a lone peak T

)
he

yeral

eSS,
C
5S

oof

building model in four images. This scene is pdrthe

ME1 22017310v.1
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further configured to
receive the first and
second aerial image
from an image source
computing system.

Fort Hood aerial images distributed under the RAS
program.”). The RADIUS program of Hsieh is an ima
source for digital based (computer) aerial images.

U
ge

5. [5.1] The computing

system of claim

1 wherein the roof
estimation module is
further configured to
generate the roof
estimate report by
generating an
electronic file that
includes an image of
the building along
with line drawings of
the one or more top
plan views of the
three-dimensional
model.

) Seediscussion of element 1.6 of Claim 1.

As discussed above, Applicad shows a report with
drawings and a top plan view of the model (e.glina

drawing of a top plan view of the three-dimensignal

model). See, e.q., Applicad, pp. Cover Page, 40,42.
Further, Applicad discloses an image of a thr
dimensional model of the building (e.g., an imaf¢he
building). See, e.g., Applicad, p. 41 (showing eedh
dimensional model of the building).

Key Benefit:
Save valuable time by using the
same wall outline used for the
roofing take-off to generate the
wall take-off.

Applicad also discloses exporting data (e.g., atctbnic
file). See, e.g., Applicad, p. 38.

7. The computing
system of claim

1 wherein the differen
types of roof
properties include
different roof
measurements, and tk
at least two different
indicia include at least
one of: length, slope,

Seediscussion of element 1.6 of Claim 1.

L As discussed above with respect to Applicad, teesyof
Applicad calculates slope, area, and lengths ediffebe
plurality of planar roof sections. Applicad discéssthat
the reports can include any type of drawings, idoig a
1éop plan view annotated with numerical values. , ®eg.,
Applicad, p. 40 (the report includes a top planwief the
model with the numerical value of the roof pitcp);28
(illustrating a top plan view of a roof annotatedthv

and area.

ee-

lengths of 5000 and 10000 and a pitch of 20).

ME1 22017310v.1
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10030

SO00

This roof with a 20
degree pitch will result in
a total of 18 panels of
2710 in length. ]
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See also Applicad, p. 25 (illustrating a top plaaw of a
roof annotated with lengths of ridges and edges).

/

B [T6E50
F2reiid
0 26530

R TEEI
O 176480

Key B
Elimin
site t
drawir
showil
intend
flashir

™,

F1g654e4
VAR

G 170 V|

Applicad discloses that these annotated drawings
include slope, area, and length. See, e.q., Aaglip. 35
(“Eliminate the need to make any manual calculasi
with pen and paper. You can presait information
required for the quote using our software.” (emphas
added)); p. 42 (*You can also customize the repaoot
suit your business, so you can . tailor the quote to
extract certain information as required.” (emphasis

ca
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U)

added)). Further, as shown in the figures abovenlidad
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discloses that these drawings can include two ntygpes
of indicia for different types of roof properties.q., one
color for roof edges, another color for ridges, rhems
for lengths, parentheses for pitch, etc.).

8. [8.1] The computing Applicad discloses positioning a length next toirge
system of claim segment, indicating pitch through the orientatior| o
7 wherein the length isstripes of each of the planar surfaces, and pasitig
located adjacent to a | measurements within their relevant areas. See,, |e.g
line representinga | Applicad, p. 28 (illustrating a roof annotated witngths
segment, the slope is| of 5000 and 10000, having horizontal and vertical
located next to an oriented stripes to indicate direction of pitch,dahaving
arrow indicating measurements within the relevant area).

direction of the slope ; 10000

and the area is located
within a section
having the area.

This roof with a 20
degree pitch will result in
a total of 18 panels of
2710 in length.

///
Nar

V1
v
B /
/| i
W ///X;////
WA

1
FEARRY ///,

See also_Applicad, p. 25 (illustrating a roof aratet
with lengths of ridges and edges, and having hoteic
and vertical oriented stripes to indicate directicof
pitch).

29
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9. [9.1] The computing
system of claim

1 wherein the differen
types of roof
properties include
different roof features
and the at least two
different indicia
include different
graphical
representations of the
different roof features

yApplicad discloses using two different indicia w
different graphical representations of different of
tfeatures: a first color for ridges, and a secondocdor
valleys. See, e.q., Applicad, p. 11 (illustratmegl lines
used for valleys, and blue lines used for ridges).

J- i e ]

10. [10.1] The
computing system

of claim 1 wherein the

different types of roof
properties include a

ridge line and a valley

line and the at least
two different indicia
include one color of a

Seediscussion of element 9.1 of Claim 9.

line associated with a

ME1 22017310v.1
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ridge and a different
color of a line
associated with a
valley.

11.[11.1] The
computing system

of claim 1 wherein the
different types of roof
properties include at
least one of: a roof
section, a roof
segment, a roof valley
a ridge, a roof size, a
roof geometry, a roof
measurement, a roof
dimension, slope,
length and area.

Seediscussion of element 9.1 of Claim 9.

12. The computing
system of claim

1 wherein the at least
two different indicia

include at least one of:

different line color,
different line weight,
different visual
characteristics of a
line, different
characters, different
color of characters,
different visual
characteristics of
characters, different
measurements,
different visual
characteristics of
measurements,
different placement of

measurements with

Seediscussion of element 9.1 of Claim 9.

ME1 22017310v.1
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respect to lines,
different symbols,
different visual
characteristics of
symbols and different
placement of
measurements with
respect to symbols.

13.[13.1] The
computing system
of claim 1 wherein the
different types of roof
properties include a
ridge length and a
valley length and the
at least two different
indicia include one
color of a line
associated with a ridg
and a different color o
a line associated with
a valley.

Applicad calculates the lengths of ridges and valle
See, e.qg., Applicad, p. 14 (“Because the roof aaar up
in 3 dimensions, any changes to the pitch will aataly
change the length of the associated hips, valleyd
ridges.”); p. 26.

Flashing cutting list summary

Fidge EHP.BHP Ridge capping.Heritage Red BHPRC1
2/6250 5/5190
Tatal : 38450

Valley BHP Valley G alvanised YRCTLGA
148000
Total : 8000

e
sApplicad annotates drawings with ridge lengths. e,3

e.g., Applicad, p. 25 (illustrating a top plan viefva roof
annotated with lengths of ridges and edges).
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Applicad discloses that these annotated drawings
include valley length as well. See, e.q., Appligad35
(“Eliminate the need to make any manual calculasi
with pen and paper. You can presait information

required for the gquote using our software.” (emphas

ME1 22017310v.1
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added)); p. 42 (*You can also customize the repoot
suit your business, so you can . tailor the quote to
extract certain information as required.” (emphasis
added)).

Further, Applicad discloses using a first color fadges,
and a second color for valleys. See, e.g., Apgliga 11
(illustrating red lines used for valleys, and bluges used
for ridges).

E7000

U)

15.[15.1] The
computing system
of claim 1 wherein the
different types of roof
properties include a
ridge and the at least
two different indicia
include a ridge length
indicia, wherein the
ridge length indicia is
a ridge line with a
numerical value

adjacent thereto.

Applicad calculates the lengths of ridges and valle
See, e.qg., Applicad, p. 14 (“Because the roof aaar up
in 3 dimensions, any changes to the pitch will aataly
change the length of the associated hips, valleyd
ridges.”). Further, Applicad annotates drawingsthvihe
indication of ridges both by color and an “R,” with
numerical value adjacent to the ridge. See, e.ppliédad,
p. 25 (illustrating a top plan view of a roof anatéd with
lengths of ridges and edges).

ME1 22017310v.1
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16. [16.1] The
computing system
of claim 1 wherein the
different types of roof
properties include a
valley and the at least
two different indicia
include a valley length
indicia, wherein the
valley length indicia is
a valley line with a
numerical value
adjacent thereto.

Applicad calculates the lengths of ridges and valle
See, e.qg., Applicad, p. 14 (“Because the roof aaar up
in 3 dimensions, any changes to the pitch will aataly
change the length of the associated hips, valleyd
ridges.”). Further, Applicad annotates drawingsthvihe
indication of ridges both by color and an “R,” with
numerical value adjacent to the ridge. See, e.ppliédad,
p. 25 (illustrating a top plan view of a roof anatéd with
lengths of ridges and edges).
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Applicad discloses graphically distinguishing ridgand
valleys, and can include similar annotations folleys as
those for ridges. See, e.g., Applicad, p. 11 @aisg red
lines used for valleys, and blue lines used fogew).
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J- i e B

17. The computing
system of claim

1 wherein the differen
types of roof
properties include a
slope and the at least
two different indicia
include a slope indicia
wherein the slope
indicia is an arrow in &
direction of the slope

with a numerical value

adjacent thereto.

—r

Seediscussion of element 8.1 of Claim 8.

18. [18.P] A
computer-
implemented method
for generating a roof
estimate, the method

comprising:

Seediscussion of element 1.P of Claim 1.

ME1 22017310v.1
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[18.1] receiving a first
and a second aerial
image of a building
having a roof, each of
the aerial images
providing a different
view of the roof of the
building, wherein the
first aerial image
provides a top plan
view of the roof and
the second aerial
Image provides a view
of the roof that is othe
than a top plan view
and neither of the two
images are part of a
stereoscopic pair;

Seediscussion of element 1.3 of Claim 1.

[18.2] correlating the
first aerial image with
the second aerial
image;

Seediscussion of element 1.4 of Claim 1.

[18.3] generating,
based at least in part
on the correlation
between the first and
second aerial images,
a three-dimensional
model of the roof that
includes a plurality of
planar roof sections
that each have a
corresponding slope,
area, and edges; and

Seediscussion of element 1.5 of Claim 1.

[18.4] transmitting a
roof estimate report
that includes one or

more top plan views 0

—

Seediscussion of element 1.6 of Claim 1.
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the three-dimensional
model annotated with
numerical indications
of at least one of the
slope, area, and
lengths of the edges ¢
the plurality of planar
roof sections, wherein
the roof estimate
report includes at leas
two different indicia
for different types of
roof properties.

)

—

19. [19.1] The method
of claim 18 wherein
identifying the
building includes
receiving a street
address of the
building.

Applicad discloses identifying a building by a sftr

address of the building. See, e.qg., Applicad, p. 40

Da%2 Ho Gt 2002

Applicad Roofing
121 Church Se

Hawehom

010240 MGG

010240 G

Hoog 2

OGN Hooe 1

dob Ho

iy &lic addross

Phedie:
fdckdlc
Fax Budldor ranic

Pl

20. The method

of claim 18 wherein
correlating the first
and second aerial
images includes
receiving an indicatior
of one or more
corresponding points
shown in each of the
first and second aeria
images.

|

Seediscussion of element 2.1 of Claim 2.

21. The method

of claim 20 wherein
receiving the
indication of the

corresponding point

Hsieh discloses projecting an object between mialt

images, and having the user correct (e.g., recaiv
indication of a corresponding point from a userg
projected buildings for potential inaccuracies. doing
so, the user provides indications of the correspan

Y

(D

—
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includes receiving the
indication from a user

points in the imagesSee, e.g.Hsieh, Abstract (“SiteCity
gives human operators the ability to construct

manipulate three dimensional building objects ug
multiple images.”); p. 2 (“A set of graphical useterface
tools are provided for users to modify and creabérary
objects and to supply other cues, such as areatetst,
to assist the automated processes.”); p. 7 (“Tin fask
IS to correct the location of the building in otherages
(See Figures 4(c) and 4(d)). When an object isegtep
from one image to the next, the projected buildi
usually do not agree with the image due to inaaiasain
the DEM and the camera parameters. This step engak
for achieving accurate 3D building models.”).

T~

and
5ing

ngs

22. The method

of claim 18 wherein
generating the three-
dimensional model
includes receiving an
indication of at least
one of a ridgeline of
the roof, a valley of
the roof, an edge of
the roof, a hip of the
roof, and a gable of
the roof.

Seediscussion of element 3.1 of Claim 3.

23. The method

of claim 18, further
comprising generating
the roof estimate
report, the roof
estimate report being
data file that includes
an image of the
building along with
line drawings of the
one or more top plan
views of the three-

Seediscussion of element 5.1 of Claim 5.

a

dimensional model.

ME1 22017310v.1
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25. The method

of claim 18 wherein
the different types of
roof properties include
different roof
measurements, and tk
at least two different
indicia include at least
one of: length, slope,
and area.

Seediscussion of element 1.6 of Claim 1.

As discussed above with respect to Applicad, teesyof
» Applicad calculates slope, area, and lengths edifebe
plurality of planar roof sections. Applicad discéssthat
1¢he reports can include any type of drawings, idoig a
top plan view annotated with numerical values. , ®eg.,
Applicad, p. 40 (the report includes a top planwief the
model with the numerical value of the roof pitcp);28
(illustrating a top plan view of a roof annotatedthv
lengths of 5000 and 10000 and a pitch of 20).

10030 1

This roof with a 20
degree pitch will result in
a total of 18 panels of
2710 in length.

1K
/
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¥
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il 276(:36,0
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See also Applicad, p. 25 (illustrating a top plaaw of a

roof annotated with lengths of ridges and edges).
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Applicad discloses that these annotated drawings
include slope, area, and length. See, e.q., Aaglip. 35
(“Eliminate the need to make any manual calculasi
with pen and paper. You can presait information
required for the quote using our software.” (emphas
added)); p. 42 (*You can also customize the repoot
suit your business, so you can . tailor the quote to
extract certain information as required.” (emphasis
added)). Further, as shown in the figures abovelidad
discloses that these drawings can include two ntygpes
of indicia for different types of roof properties.d., one
color for roof edges, another color for ridges, rhems
for lengths, parentheses for pitch, etc.).

Cca
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26. The method

of claim 25 wherein
the length is located
adjacent to a line
representing a
segment, the slope is
located next to an
arrow indicating
direction of the slope
and the area is locate
within a section
having the area.

Seediscussion of element 8.1 of Claim 8.

ME1 22017310v.1
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27. The method
of claim 18 wherein
the different types of

roof properties include

different roof features
and the at least two
different indicia
include different
graphical
representations of the
different roof features

Seediscussion of element 9.1 of Claim 9.

28. The method
of claim 18 wherein
the different types of

roof properties include

a ridge line and a
valley line and the at
least two different
indicia include one
color of a line
associated with a ridg
and a different color o
a line associated with
a valley.

=2

Seediscussion of element 9.1 of Claim 9.

29. The method
of claim 18 wherein
the different types of

roof properties include

at least one of: a roof
section, a roof
segment, a roof valley
a ridge, a roof size, a
roof geometry, a roof
measurement, a roof
dimension, slope,

length and area.

Seediscussion of element 9.1 of Claim 9.

ME1 22017310v.1
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30. The method
of claim 18 wherein
the at least two
different indicia

include at least one of:

different line color,
different line weight,
different visual
characteristics of a
line, different
characters, different
color of characters,
different visual
characteristics of
characters, different
measurements,
different visual
characteristics of
measurements,
different placement of
measurements with
respect to lines,
different symbols,
different visual
characteristics of
symbols and different
placement of
measurements with
respect to symbols.

Seediscussion of element 9.1 of Claim 9.

31. The method
of claim 18 wherein
the different types of

roof properties include

a ridge length and a
valley length and the
at least two different
indicia include one
color of a line

associated with a ridg

Seediscussion of element 13.1 of Claim 13.

ME1 22017310v.1

42



Attorney Docket No. 097171-00265

=2

and a different color o
a line associated with
a valley.

33. The method Seediscussion of element 15.1 of Claim 15.

of claim 18 wherein
the different types of
roof properties include
a ridge and the at least
two different indicia
include a ridge length
indicia, wherein the
ridge length indicia is
a ridge line with a
numerical value
adjacent thereto.

34. The method Seediscussion of element 16.1 of Claim 16.

of claim 18 wherein
the different types of
roof properties include
a valley and the at
least two different
indicia include a
valley length indicia,
wherein the valley
length indicia is a
valley line with a
numerical value
adjacent thereto.

35. The method Seediscussion of element 8.1 of Claim 8.

of claim 18 wherein
the different types of
roof properties include

L4

a slope and the at least

two different indicia
include a slope indicig,
wherein the slope
indicia is an arrow in a
direction of the slope

ME1 22017310v.1
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with a numerical value
adjacent thereto.

36. [36.P] A non-
transitory computer-
readable storage
medium whose
contents, which are
computer executable
instructions stored on
the non-transitory
computer-readable
storage medium, whe
executed by a

computer processor of

a computing system,
enable the computing
system to generate a
roof estimate report
for a building having 4

roof, by causing, when

executed by the

computer processor of

the computing system
the computing system
to perform a method
comprising:

=)

Seediscussion of elements 1.1-1.3 of Claim 1.

[36.1] receiving two ot
more images of the
building, wherein at
least one of the two or
more images provides
an oblique perspectivg
view of the roof and
one of the images
provides a top plan
view of the roof;

\v

Seediscussion of element 1.3 of Claim 1.

ME1 22017310v.1
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[36.2] receiving an Seediscussion of element 1.4 of Claim 1.
indication of pairs of
points on the two or
more images, each
pair of points
corresponding to
substantially the same
point on the roof
depicted in each of the
two or more images;

D

[36.3] generating, Seediscussion of element 1.5 of Claim 1.
based on the two or
more images of the
building, a three-
dimensional model of
the roof that includes a
plurality of planar roof
sections that each have
a corresponding area
and edges, wherein the
generating, based on
the two or more
images of the building,
the model of the roof
includes generating
the model of the roof
based on the receiving
the indication of the
pairs of points on the
two or more images o
the building; and

—h

[36.4] transmitting a | Seediscussion of element 1.6 of Claim 1.
roof estimate report
that includes one or
more views of the
model, the report
being annotated with
numerical indications

45
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of the area and lengths
of the edges of at least
some of the plurality
of planar roof sections,
wherein the roof
estimate report
includes at least two
different indicia for
different types of roof
properties.

37.[37.1] The non- | Hsieh discloses projecting an object between maltip
transitory computer- |images (registering pairs of points between images
readable storage correlate them), and even correcting the projected
medium of claim 36 | buildings for potential inaccuracieSee, e.g.Hsieh, p. 7
wherein generating the(“The final task is to correct the location of theilding in
model of the roof other images (See Figures 4(c) and 4(d)). Whenbgto
based on the receivingis projected from one image to the next, the ptegc
the indication of the | buildings usually do not agree with the image dae t
pairs of points on the | inaccuracies in the DEM and the camera parameleéis.
two or more images |step is essential for achieving accurate 3D bujdin
includes: correlating | models.”); p. 16 (“To achieve a good 3D measurefméent
two of the two or more is often necessary to locate the projected objesevera
images by registering| images.”); p. 20 (“After the user measures a radgfie,
the pairs of points; angthis method takes the roof outline and performs |the
epipolar matching of the roof on other images and
generates a set of roof hypotheses in each ohthges.
. . Three-dimensional building hypotheses are gaedr
by triangulating building hypotheses from at leasb
images.”); p. 52 (“The evaluation of the epipglar
matching process uses the same metrics. To evalmate
epipolar matching process, manually measured Imgi&li
in one image are projected to other images and the
epipolar matching process is performed to locate| th

object position in those images. The position estaa by
the automated process is not manually corrected, to
evaluate the performance of the automated progess.”

[ 37.2] generating the | Hsieh discloses generating a three-dimensional Mode
three-dimensional based on the correlation between the two images,; th

46
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model based on the |three-dimensional model including a peaked-roohvat
correlation between | plurality of planar roof sections that each havslape,
the two of the two or | area, and edges. Hsieh does this by building a 80em
more images. that includes features in the aerial images thae Hzeen
correlated, and projects the 3D model on variousabe
views for illustration and refinement (correctiool the
model with reference to the imag&ee, e.g.Hsieh, Title
(“Design and Evaluation of a Semi-Automated $ite
Modeling System”); p. 6 (“Peak Roof Building Model:
The peak roof model is shown in Figure 2(c). Thédoa
half of the peak roof model is a rectilinear flaiof
building model with a rectangular roof and floohéelroof
Is a triangular prism.”); p. 14 (“Figure 8 (a) shouhe
user delineated building roof. The search boundtlier
peak and the vertical vanishing lines based omdb€&are
shown in Figure 8(b).”); FIG. 8 on p. 15.

(a) Roof outline (b) Search bound for peak edge

(d) Vertical scarch bound

(c) Detected peak cdge and possible peak cdge lo
tion

(¢) Detected floor edges and possible foor locatio () Detected building

Figure 8: Example of building height estimation

p. 30 (“The dimensional method described in [50]
concerns the delineation of the detected buildibgeais
in object space. A 3D ground truth building is nhesid to
an automatically generated 3D building hypothesisell
on shape, dimension and overlap. If a hypothesized
building cannot be matched to a ground truth boddiit

a7
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is considered to be an error. Once a building Hygsis is
matched to a ground truth buildinthe dimensions of
the building object, such as length, width and heigf,
and the position and orientation of the building
compared between the ground truth building and
hypothesized building.” (emphasis addedpee, e.g.
Hsieh, FIG. 17 on p. 32. It can be seen that thmeigded
3D model includes planar roof sections which eaavel
their own slopes, areas, and edges.

(8) Radt9-A

(d) Radtgmols. A

Figure 17: Scene 1 : Radt®-A

38. The non-transitory
computer-readable
storage medium

of claim 36 wherein
the method further
comprises generating
the roof estimate
report, the roof
estimate report
including annotated
line drawings of each
of the one or more
views of the model.

' Seediscussion of element 1.6 of Claim 5.

Seediscussion of element 5.1 of Claim 5.

ME1 22017310v.1
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39. The non-transitory
computer-readable
storage medium

of claim 36 wherein
the one or more
images of the building
are images obtained
from at least one of ar
aircraft, satellite, and
ground-based
platform, and

Hsieh discloses using aerial image®ge, e.g.Hsieh, p. 1
(“Efficient and accurate delineation of man madstdees
from digital aerial imagery has been a shared

goal of the photogrammetry and computer vision
communities for a number of years.”); p. 31 (“Fga7
shows a lone peak roof building model in four inmge
This scene is part of the Fort Hood aerial images
ndistributed under the RADIUS program. It considtsam
near-vertical and two oblique shots. The two oldiqu
shots are designated withh andwob (wide oblique)
suffix. The primary use of this scene is to fanika the
subjects with SiteCity.”).

wherein the one or
more views of the
model are top-down
line drawing views of
the model.

Seediscussion of element 5.1 of Claim 5.

40. The non-transitory
computer-readable
storage medium

of claim 36 wherein
generating the model
of the roof includes
automatically
identifying at least
some features of the
roof for inclusion in
the model.

Hsieh discloses automatically identifying peak exigéa

Automated processes in SiteCity” and “3.2.1 Este
Peak Edge of a Peak Roof Building”).

peak roof building. See, e.g.,Hsieh, p. 14 (“3.2

nat

42. The non-transitory
computer-readable
storage medium

of claim 36 wherein
the method further
comprises transmitting
to a remote computing
system a computer-
readable data file that
includes a

Seediscussion of element 1.6 of Claim 1.
Seediscussion of element 5.1 of Claim 1.

Applicad discloses saving and exporting files. %eg,,
yApplicad, p. 38 (“[W]e have built in the ability teither
JExport CSV (comma separated values file format
Export GRIM (a fixed format file containing onlyrtzen
parts of information). . . . At various processed in

or

our software, wherever a result is displayed, wevjte

ME1 22017310v.1
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representation of the
model.

the ability to Export CSV. For instance, you campa@x
the data relating to the nett [sic] areas and lamgbf the
roof or the cutting list for the sheets or the cdeip
listing for every component required for the job.”)

46. The non-transitory
computer-readable
storage medium

of claim 36 wherein
the different types of
roof properties include
different roof
measurements, and tf
at least two different
indicia include at leasit
one of: length, slope,
and area.

2 the reports can include any type of drawings, idoig a

ndpplicad, p. 40 (the report includes a top planwief the

Seediscussion of element 1.6 of Claim 1.

As discussed above with respect to Applicad, teeesyof
Applicad calculates slope, area, and lengths edifebe
plurality of planar roof sections. Applicad discéssthat

top plan view annotated with numerical values. , ®eg.,

model with the numerical value of the roof pitcp);28
(illustrating a top plan view of a roof annotatedthv
lengths of 5000 and 10000 and a pitch of 20).

10030 1

This roof with a 20
degree pitch will result in
a total of 18 panels of
2710 in length.

A v
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W ///X;//////
L)

PARLEVED

See also Applicad, p. 25 (illustrating a top plaaw of a
roof annotated with lengths of ridges and edges).
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Applicad discloses that these annotated drawings
include slope, area, and length. See, e.q., Aaglip. 35
(“Eliminate the need to make any manual calculasi
with pen and paper. You can presait information
required for the quote using our software.” (emphas
added)); p. 42 (*You can also customize the repoot
suit your business, so you can . tailor the quote to
extract certain information as required.” (emphasis
added)). Further, as shown in the figures abovelidad
discloses that these drawings can include two ntygpes
of indicia for different types of roof properties.d., one
color for roof edges, another color for ridges, rhems
for lengths, parentheses for pitch, etc.).

Cca
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47. The non-transitory
computer-readable
storage medium

of claim 46 wherein
the length is located
adjacent to a line
representing a
segment, the slope is
located next to an
arrow indicating
direction of the slope
and the area is locate
within a section

having the area.

Seediscussion of element 8.1 of Claim 8.

ME1 22017310v.1
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48. The non-transitory
computer-readable
storage medium

of claim 36 wherein
the different types of

roof properties include

different roof features
and the at least two
different indicia
include different
graphical
representations of the
different roof features

Seediscussion of element 9.1 of Claim 9.

49. The non-transitory
computer-readable
storage medium

of claim 36 wherein
the different types of

roof properties include

a ridge line and a
valley line and the at
least two different
indicia include one
color of a line
associated with a ridg
and a different color o
a line associated with
a valley.

Seediscussion of element 9.1 of Claim 9.

50. The non-transitory
computer-readable
storage medium

of claim 36 wherein
the different types of

roof properties include

at least one of: a roof
section, a roof
segment, a roof valley

L4

a ridge, a roof size, a

Seediscussion of element 9.1 of Claim 9.
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roof geometry, a roof
measurement, a roof
dimension, slope,
length and area.

51. The non-transitory
computer-readable
storage medium

of claim 36 wherein
the at least two
different indicia

include at least one of:

different line color,
different line weight,
different visual
characteristics of a
line, different
characters, different
color of characters,
different visual
characteristics of
characters, different
measurements,
different visual
characteristics of
measurements,
different placement of
measurements with
respect to lines,
different symbols,
different visual
characteristics of
symbols and different
placement of
measurements with
respect to symbols.

Seediscussion of element 9.1 of Claim 9.

52. The non-transitory
computer-readable

storage medium

Seediscussion of element 13.1 of Claim 13.

ME1 22017310v.1
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of claim 36 wherein
the different types of
roof properties include
a ridge length and a
valley length and the
at least two different
indicia include one
color of a line
associated with a ridge
and a different color o
a line associated with
a valley.

=2

54. The non-transitory Seediscussion of element 15.1 of Claim 15.

computer-readable
storage medium

of claim 36 wherein
the different types of
roof properties include
a ridge and the at least
two different indicia
include a ridge length
indicia, wherein the
ridge length indicia is
a ridge line with a
numerical value
adjacent thereto.

55. The non-transitory Seediscussion of element 16.1 of Claim 16.

computer-readable
storage medium

of claim 36 wherein
the different types of
roof properties include
a valley and the at
least two different
indicia include a
valley length indicia,
wherein the valley
length indicia is a

L4
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valley line with a
numerical value
adjacent thereto.

56. The non-transitory
computer-readable
storage medium

of claim 36 wherein
the different types of

roof properties include

a slope and the at lea
two different indicia
include a slope indicia
wherein the slope
indicia is an arrow in &
direction of the slope

with a numerical value

adjacent thereto.

Seediscussion of element 8.1 of Claim 8.

It would have been obvious to a person of ordirskill in the art to include

an annotated roof rep

ort, as taught by Applicadhwie system of Hsieh for easy

and effective communication of roof measurementltedo a user. Accordingly,

there is a rationale for supplementing the teachwigHsieh by those of Applicad

under each of M.P.E.P. 88 2143(1)(A), (C), (G)d&xussed in more detail below.

As discussed above, Applicad discloses “generadimgelectronic file that

includes an image of

the building along with limrawlings of the one or more top

plan views of the three-dimensional model,” as tegtior similarly recited in

Claims 5 and 23 and “transmitting to a remote caingusystem a computer-

readable data file that includes a representatidheomodel,” as recited in Claim

ME1 22017310v.1
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42. It would have been obvious to a person ofrandi skill in the art to generate a
roof estimate report by generating an electrore that includes an image of the
building along with line drawings of the one or mdop plan views of the three-
dimensional model, as taught by Applicad, with tegstem of _Hsieh for
consolidated electronic storage of relevant infdrom Applicant notes that
generating and transmitting an electronic file wasy well-known at the time of
the invention of the ‘436 Patent. Accordingly #eis a rationale for
supplementing the teachings_of Hsieh by those gfliéad under each of M.P.E.P.
88 2143(1)(A), (C), (G), as discussed in more ddtalow.

As discussed above, Applicad discloses “whereimtiieng the building
includes receiving a street address of the buildiag recited in Claim 19. It
would have been obvious to a person of ordinaryl sgkithe art to identify a
building by a street address, as taught by Appliedth the system of Hsieh for
identification of a particular roof of interest ¢e. to model and obtain
measurements thereof). Accordingly there is aomale for supplementing the
teachings of Hsieh by those of Applicad under eaicM.P.E.P. 88 2143(1)(A),
(C), (G), as discussed in more detail below.

Under M.P.E.P. § 2143(1)(A), a person of ordinakyllan the art would
have found it obvious to incorporate the roof réjpgr functionality, electronic file

generation and transmission (including an imagtefbuilding and line drawings

56
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of a top plan view of the three-dimensional modakd/or identification of a
building by a street address of Applicad with theee-dimensional modeling of
Hsieh as doing so would be combining prior art @ets according to known
methods to yield predictable results. Togetherehisand_Applicad disclose the
claim elements discussed in the claim chart abovgee, e.g. M.P.E.P. §
2143(1)(A)(1). A person of ordinary skill in thertacould have combined the
elements as claimed by electronically importing theee-dimensional model of
Hseih into the roof reporting system of Applicad, disclosed in Applicad.See,
e.g, Applicad, p. 4 (“Importing Roof or Building outies from another CAD
system . . . CAD drawings can be saved in variafisrdnt file formats, and our
software supports most of these, but the most camfoan is the .dxf format
(drawing exchange format).”see also, e.gM.P.E.P. 8§ 2143(1)(A)(2). A person
of ordinary skill in the art would have recognizédat the results of the
combination were predictable, as Applicad wouldcfion as originally intended
and designed after the three-dimensional modelsié¢liHwas importedSee, e.g.,
M.P.E.P. § 2143(1)(A)(3).

Under M.P.E.P. 8§ 2143(1)(C), a person of ordinakyl sn the art would
have found it obvious to incorporate the roof réjpgr functionality, electronic file
generation and transmission (including an imagtefbuilding and line drawings

of a top plan view of the three-dimensional modakd/or identification of a

57
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building by a street address of Applicad with theee-dimensional modeling of
Hsieh as doing so would amount to using known teples to improve similar
devices in the same way. Petitioner submits tisa¢his the base device that was
known in the art. _Applicad improves the systemHsfieh by providing roof
reporting functionality, electronic file generati@md transmission (including an
image of the building and line drawings of a to@rplview of the three-
dimensional model), and/or identification of a binlg by a street addressSee,
e.g, Applicad, p. 3 (“Because our software sits on tdpa very powerful 3
dimensional CAD package, we can utilize varioudsdo enable the drawing of
the roof and checking the result, before submittm@ bid.”). One of ordinary
skill in the art could have applied the functiohalf Applicad in the base device
of Hsieh with predictable resultSee, e.g.M.P.E.P. § 2143(I)(C).

Under M.P.E.P. §8 2143(1)(G), a person of ordinakil sn the art would
have found it obvious to incorporate the roof réjpgr functionality, electronic file
generation and transmission (including an imagtefbuilding and line drawings
of a top plan view of the three-dimensional modakd/or identification of a
building by a street address of Applicad with theee-dimensional modeling of

Hsieh, as_Applicad provides a teaching, suggest@mnmotivation to do so.

Petitioner submits that Applicad suggests importthgee dimensional models

from other systems. See, e.qg. Applicad, p. 4;see also, e.g.M.P.E.P. §
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2143(N(G)(1). Further, there was a reasonableeetgbion of success that
Applicad would be able to provide the roof measwptrfunctionality, electronic
file generation and transmission, and/or buildidgntification by street address
using a three-dimensional model generated by thehtegs of Hsieh.See, e.qg.,
M.P.E.P. § 2143(1)(G)(2).

Petitioner notes that the format of a roof repa#g i Claims 1, 7-13, 15-18,
25-31, 33-36, 38, 46-52, and 54-56) and the infoionathat is included in an
electronic file of a roof estimate report (as imi@ls 5, 23, and 42) is a mere matter
of design choice, and should be afforded no pabdntaeight. See, e.g.M.P.E.P.

§ 2144.04(l) citingin re Seid,161 F.2d 229, 73 USPQ 431 (CCPA 1947) (“The
court found that matters relating to ornamentataty which have no mechanical
function cannot be relied upon to patentably dgatiah the claimed invention from
the prior art.”). Further, Petitioner notes thdi@ 19 does not require that images
of a building nor a three-dimensional model of dding be identified by a street

address. In fact, the limitation does not reqai@mputer at all.

59

ME1 22017310v.1



Attorney Docket No. 097171-00265

XIII. CONCLUSION AND FEE AUTHORIZATION

For the reasons discussed above, Xactware has demonstrated a likelihood of
prevailing with respect to at least one claim of the ‘436 Patent. Accordingly,
Xactware respectfully petitions that the Board institute an inter partes review of
claims 1-5, 7-13, 15-23, 25-31, 33-40, 42, 46-52, 54-56 of the ‘436 patent.

The Commissioner is authorized to charge the fee as set forth in 35 U.S.C.
§ 312(a) and 37 CFR §§ 42.100(a), 42.103(a), and 42.15(a), e.g., $41,200.00, to
Deposit Account No. 503571. If any additional and/or other fees are due in
connection with the submission of this Request, or if any credit is due, the

Commissioner is hereby authorized to charge and/or credit them to Deposit

Account No. 503571.
2 figfron Ul Zet]

Datéd y: Mark E. Nikolsky (Le Counsel)
Reg. No. 48,319
Ve P4 ; / ,-.--: r Z7
2/ 18/ A0/ 7/ / -
Dated By: Joseph G Monaghan (Bacl( up Counsel)
Reg. No. 66,022
Timothy P. Homlish Attorneys for Xactware
Reg. No. 66,174 McCarter & English, LLP
Amit R Parikh Four Gateway Center
Reg. No. 65,271 100 Mulberry Street
Vadim Cherkasov Newark, New Jersey 07102

Reg. No. 65,243
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XIV. CERTIFICATE OF SERVICE

I hereby certify that true and complete copies of this Corrected Petition for
Inter Partes Review of U.S. Patent No. 8,078,436, including this Certificate of
Service has been caused to be served in its entirety on SEED INTELLECTUAL
PROPERTY LAW GROUP PLLC by mailing same on February 18, 2016, via
Priority Mail Express, or by means at least as fast and reliable as Priority Mail
Express, postage prepaid to SEED INTELLECTUAL PROPERTY LAW GROUP

PLLC, 701 FIFTH AVE., SUITE 5400, SEATTLE, WA 98104.

2/18/20/% WZ;%/

Dated By: Mark E. Nikolsky (L%a Counsel)

Reg. No. 48,319
. 9 2 #27 2277 /’:, _
2/ 18/ L8 e Y a

Dated By: -Joseph &. Monaghan (Back<Up Counsel)
Reg. No. 66,022

Timothy P. Homlish Attorneys for Xactware

Reg. No. 66,174 McCarter & English, LLP

Amit R Parikh Four Gateway Center

Reg. No. 65,271 100 Mulberry Street

Vadim Cherkasov Newark, New Jersey 07102

Reg. No. 65,243

Cert. of Service -1
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