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Alan Bovik, PhD - March 28, 2019

BE | T REMEMBERED t hat on Thur sday,
March 28, 2019, commencing at the hour of 9:11 a.m, at
the Law O fices of Fish & R chardson, P.C., 111 Congress
Avenue, Suite 801, Austin, before nme, Kl MBERLEE
SCHRCOEDER, a Certified Shorthand Reporter in and for the
State of Texas and California, duly authorized to
adm ni ster oaths pursuant to Section 28(a) of the
Federal Rules of Gvil Procedure and 602. 002 of the
Texas Government Code, personally appeared

ALAN BOVI K, PhD,

call ed as a witness herein, who, having been duly sworn,

was t hereupon exam ned as herei nafter set forth.
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Alan Bovik, PhD - March 28, 2019

PROCEEDI NGS
---000- - -
ALAN BOVI K, PhD,
after being first duly sworn, was exam ned and testified
as foll ows:
EXAM NATI ON
BY MR ROBI NSON:

Q Thank you for being here today.
A Thank you.

Q Have you been deposed before?
A | have.

Q Appr oxi matel y how many tinmes?
A | think this is my 40th.

Q Fortieth. Al |PRs?

A No, all kinds of cases. All previously
patent-rel ated, district cases, |ITC cases, |IPRs, the
ganut .

Q Bet ween those three, can you give ne a rough
breakdown, just approxi nate?

A Ch, of depositions?

Q Yes, pl ease.
A Percentages, this will just be in sonmething I
haven't calculated. 1'll nake ny one best guess. 1'd

say probably 10 or 12 I PR depositions. You know, could

be nore. An ITC, probably a snmaller fraction of the
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Alan Bovik, PhD - March 28, 2019

rest than the district cases. | don't know. Probably
three or four.

Q Fair enough. [It's not your first rodeo?

A Not at all.

Q | won't spend too nmuch tinme on prelimnaries
then. The one thing | ask if | ask a question and you
don't understand, please ask nme to clarify.

A Fai r enough.

Q Let's try not to tal k over each other. O her
than that, | think you know nore or |ess how this works.

You understand that we are here today on the
1250 and 1251 | PR proceedi ngs concerni ng US pat ent
8,447, 132.

A That is correct.

Q And so if | refer to the '132 patent or '132
patent, you'll understand what |I'mreferring to?

A Yeah, sure.

Q What is a digital imge?

A Well, Counselor, before | start answering
questions, |'mgoing to request a copy of the '132

patent and ny two declarations just as a matter of

course. |If you don't have a copy, | brought copies.
Q Ckay. | have copies, and I'I|l get those out
for you at an appropriate tine. R ght now, |'mjust

aski ng you based on your years of experience in this
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Alan Bovik, PhD - March 28, 2019

field --
A M hm
Q -- how you woul d define a digital inage?
A Vell, since this is an | PR deposition, really

your questions are kind of limted to the four corners
of ny report. And so, | nean, the term"digital inage
processing” is a general term But, you know, this and
ot her questions | would like to be able to cast agai nst

t he content of ny reports.

And so just as a matter of precedent, | would
like to begin. 1'lIl ask ny counsel to hand it to ne so
| have ny copies, and then you can -- | can refer to

them if you don't object. And --
Q M. Bovik, | would ask that you not refer to

t hose just yet at this point.

Do you understand your report is fromthe
perspective of a person of ordinary skill in the art?

MR, GRAUBART: (bjection. Form

THE WTNESS: M report is, you know, reflects
ny beliefs about this case. And | do express opinions
about what a person of ordinary skill in the art may
bel i eve and so on.

MR, ROBINSON: Q Wat is your opinion about
what a person of ordinary skill in the art would

understand a digital inmage to be?
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Alan Bovik, PhD - March 28, 2019

A So I'll give you the sinple answer, and keep
in mnd that this answer, since you haven't pointed to
anything in the patent or in ny reports, I'll set ny
answer outside of that. So it's in sone sense it's
outside of this case, ny answer. |It's out there in the
worl d i nstead and doesn't really have a bearing on any
of the salient matter wthin the report.

A digital image is an imge which is -- has
been digitized or was captured in a native digital
f or mat .

Q | s that your understandi ng of what a POSI TA
what think a digital inmage is as of 2009?

A Ch, that wasn't what ny answer was, because
PCSITA is in sonmething that is wwthin the four corners
of nmy report, and you're drawing ne that way. | haven't
really tried to create a construction of that termyet
within the context of this.

The answer | gave would not be in consummate
with what a POSI TA would believe. But | haven't tried
to, you know, create a construction.

Q Dr. Bovik, would you refer to -- |I'll hand you
what's been marked as Exhi bit 1001, which is the ' 132
patent? '132 patent.

(Exhi bit No. 1001 was narked for

identification.)
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Alan Bovik, PhD - March 28, 2019

9
THE WTNESS: Do we need to put stickers on
t henf
MR, ROBINSON: They' ve al ready been narked.
THE W TNESS: They' ve al ready been narked.
Ckay.
MR ROBINSON: Q Wuld you please refer to
claim1, colum 11?
A | think you gave ne two copies. One for you.
MR ROBINSON: One for counsel.
THE WTNESS: |'Il hand this one back. Yeah.
MR ROBINSON: Q Wuuld you please refer to
claim1, colum 11?
A Yeah. Line 1 of colum 11.
Q Caim1l of colum 11.
A Ch, claim-- mhm (Review ng docunent.)
Q Wiat woul d a POSI TA as of 2009 understand a
digital image data recited in claiml1l to refer to?
MR, GRAUBART: (bjection. Form
THE WTNESS: And |I'mgoing to ask you al so
to, since you were kind enough to give ne a copy of the
'132 patent, and since, once again, |I'mgoing to rem nd
you t hese proceedi ngs are about what | al ready have
expressed, |I'll cast ny answers agai nst what | already
decl ar ed.
MR ROBINSON: 1'll hand you what's been
www.LexitasLegal.com/Premier Lexitas 888-267-1200
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Alan Bovik, PhD - March 28, 2019

10

mar ked as Exhibit 1003. |It's a copy of your
decl arati on.

(Exhibit No. 1003 was marked for

identification.)

THE WTNESS: Oh, so you al ready have the
exhi bit nunbers on? GCkay. Whatever. You're going to
give ne 1017 al so?

MR ROBINSON:. 1'Il hand you 1017. It's
al ready been marked.

(Exhibit No. 1017 was marked for

identification.)

THE W TNESS: (Review ng docunent.) Ckay,

t hank you. And repeat the question.

MR ROBINSON:. Q Wiat would a PCSI TA as of
2009 understand the digital inmage data resided in claim
1l referred to?

MR, GRAUBART: (bjection. Form

THE W TNESS: POSI TA woul d understand t hat
this is image data that's in a digital form

MR ROBINSON: Q Wihat would that inmage data
i ncl ude?

A It could include a lot of things. It's going
to include visual information that's in a digital form
that's intended usually for a cunul ative view, but not

al ways. Sonetines a conputer algorithmmy process it.
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Alan Bovik, PhD - March 28, 2019

11

Q How i s that visual data defined?

MR, GRAUBART: (bjection. Form

THE WTNESS: It depends on the context. You
know, if you want to point me to a concern context, then
in that context, 1'll be able to answer.

MR ROBINSON: Q \Wiat are sone exanpl es of
how that digital inage data could be defined in the
context of claiml of the '132 patent?

MR, GRAUBART: (bjection. Form

THE WTNESS: Well, you're using the word
"defined,"” okay. And | don't really know how to answer
that. | nmean, | already kind of gave you an answer.
It's image information that's in a digital format.

So - -

MR. ROBINSON: Q Does that inage infornmation
or visual information, which | believe you referred to
it earlier, include conponent parts?

A It could. But again, we need a context there
t o understand what exactly we're tal ki ng about.

Q What type of context would hel p you understand
what |'mtal ki ng about ?

A What ever context you want to ask your
questions within a certain framework.

Q Are there different imge systens that would

hel p you understand the context?

www.LexitasLegal.com/Premier Lexitas 888-267-1200
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Alan Bovik, PhD - March 28, 2019

12
MR, GRAUBART: (bjection. Form
THE WTNESS: Well, | would say that, you
know, these docunents contain exanples of, you know,
concepts and systens and so on that involve digital
images. If you want to draw ne to a particul ar thing,
then I can answer kind of specific questions that way.
MR ROBINSON: Q Wat if it were an RGB
I mage?

A s that a question?

Q Yes. Wuld that context hel p?

A It would informme that the image data is in
R& form

Q Woul d you explain what R@G formis?

A Well, there's nultiple types, actually.
There's RGB that we sonetines called raw, but |I'm not
going to limt it, you know Any term nology | use
outside, since we're not really tal king about anything
specific wwthin the specification of clains, |'mtalking

out there in the world, and anything | say fromthis
nmonment until the end of this answer doesn't necessarily
apply to anything in here.

But it's red, green and blue. Typically, in
some scenari os, you have a, say, a canera which has a
color filter array superinposed on a array of sensors

which limt bandw dths to red range, green range, or

www.LexitasLegal.com/Premier Lexitas 888-267-1200
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Alan Bovik, PhD - March 28, 2019

bl ue range. So sone pixels get red, sonme get green,
sone get bl ue.

And that's what we call the output of that.

Then once it's digitized, we often call a raw RGB i mage.

And | say that because followi ng that, a very typica
operation is to interpolate that data, so that instead
of having just a red sanple or a green-val ued sanpl e or
bl ue, you have a red and a green and a bl ue sample. It
beconmes a nultivalued digital imge then.

That's called col or-interpol ati on or
denosai cing. That kind of thing. Then you m ght cal
that an RGB i mage al so.

So those are sone exanpl es of RGB. But
everything | said before, I"'mnot really tal king about
t he patent here or ny report. You haven't -- |I'm not
finished, sir. You haven't drawn ne there yet.

Q Woul d anyt hi ng about that answer change if |
asked you to answer fromthe perspective of a POSITA in
20097

MR, GRAUBART: (bjection. Form

THE WTNESS: | don't know. You just say a

PCSI TA, but | think you' re not really asking ne a

13

gquesti on about anythi ng specific.
| mean, if there was a POSITA in 2009 and he
was unaware of these patents, | think he m ght agree
www.LexitasLegal.com/Premier Lexitas 888-267-1200
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Alan Bovik, PhD - March 28, 2019

14

wth what | just said.

MR ROBINSON:. Q So if there was a PCSITA in
2009 and he was unaware of these patents, he would agree
with what you just said?

A Yeah, |1'm not saying he would disagree if he
was famliar with those patents. |'mjust saying that
ny answer is divorced fromthese patents because you
aren't casting wthin the context of them |'mnerely
answering the question out there independent of nateri al
relevant to this case, neaning specific |language in the
patents, specific |anguage in the references, specific
| anguage in ny reports, specific |anguage in the
petitions. You asked ne a question about out here in
the real world.

And | anguage i s inportant, because in a mnute
you may point me to | anguage in the specification or
prior art and say, "Is that what you neant?" And ny
answer is no, | was tal king about outside the four
corners of ny report and these ot her docunents.

Q What did you do to prepare for your deposition
testi nony here today?

A Vell, as you already know, there had been a
previ ous expert, Professor Larry Davis, who had been
engaged in this and had to | eave the case on, | guess,

short notice. | don't know the details or why.

www.LexitasLegal.com/Premier Lexitas 888-267-1200
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15

Counsel contacted ne sonewhere between two and
three weeks ago and said, "W need help on this. W
need your opinions on this case.” And since then, |
have been reviewing all the docunentation in the case,
the patents, the prior art, Professor Davis's
decl arations, the petitions, responses, et cetera.

| "ve had nmultiple conversations wth Counsel.
|'ve done a | ot of independent thinking to understand
all of this and to conme to ny own concl usi ons.

Q Appr oxi mately how nuch tinme did you spend
reviewi ng the docunents?

A Ch, well, | haven't broken it down into review
of docunents versus di scussion wth Counsel versus, you
know, sitting and review ng ny notes or whatever. But |
bel i eve that everything collectively here is approaching
around 30 hours of effort.

Wien | -- when Counsel approached nme, | told
them they were |ucky because | had a lull in ny
activities and was able to focus nyself during that
peri od

Q Thank you.

Wul d you pl ease refer to Exhibit 1003 at
par agraph 7.

A 1003 is ny declaration. One of ny

decl arations. Paragraph 7, you sai d?

www.LexitasLegal.com/Premier Lexitas 888-267-1200
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16

Q Yes.

A Mhm |'mthere.

Q So on paragraph 7, you define who you believe
to be a person of ordinary skill in the art, or PGCSITA,
with respect to the '132 patents field or art.

A Yeah.

Q | would like to ask you a series of questions

fromthe perspective of that POCSI TA

A Ckay.

Q What is a correction in the context of digital
i magi ng?

A So, you know, again, you're asking ne a

correction in the context of digital imaging. You're
not asking me a correction in the context of the '132
pat ent or Needham or the other prior art pieces or what
| expressed in ny report.

Do you nmean to narrow the range to, you know,
the corners in docunments in this case? O do you nean
for nme to speculate what it mght nean in sone other
cont ext ?

Q D d you consider what a POSI TA woul d
understand a correction to be independent of the '132
pat ent ?

A Correction -- I'll answer this outside the

patents, to hel p you under st and.
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17

The term "correction"” is not a termthat neans
anything specific in the field of digital inmge
processi ng. Could be nean a nunber of things. Could
mean a lot of things. And those tend to be

context-specific. Ckay.

So a correction could nean -- could nean, for
exanple, I'moutside the patents and all the docunents
in this case again. It could nean that an imge is too

dark, so you brighten it. O it's too bright and you
darken it. O it's noisy and you try to renove -- you
know, renove the noise. WlIIl, you can't actually renove
the noi se; you can reduce it. Typically, when you talk
about noi se renoval, you nean noi se reduction. Ckay.
It's inpossible to renove.

You mght try to i nprove the appearance of a
face in an inmage or sonething like that. All those
answers, | could go on for a very long tinme to give you
exanples of different contexts, and we woul dn't be any
cl oser to understandi ng necessarily what is specifically
nmeant in these docunents.

Q Is "correction” a termthat was used in the
art as of 2009?
MR GRAUBART: (bjection. Form
THE WTNESS: | would say that "correction" is

atermthat has been used in the art, but it doesn't
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nmean it's used the sane way each tine it's used because
peopl e have different applications. GCkay? Different
reasons for using the termand so on.

It's not sonething where you just know
i medi atel y what sonebody neans. |If | say "inage
correction” to a colleague, they'll say, "Correcting
what ? What do you nean? Wiat's the context? Wat
field are you working in? Wat application?”

You have to understand, you know, in science
and engi neering, we're visual creatures. So image
processi ng pervades nedici ne, bionedicine, science,
physi cs, astronony. And all these application have
different goals. And so correcting an inage in
astronony nay nean sonething different than correcting
it in the digital manmography area, which |I've worked
in, by the way.

So, you know, | could just say, "Look,
Counsel or, you're asking ne these hypothetical,
specul ation things. |1'mchoosing to answer you, but |
think we're not getting anywhere with regards to the
specifics of correction in this case."

Q |s there a common thread between all those
exanples in that each of theminvol ve nodi fying digital
Image data to try to i nprove the i nmage?

MR, GRAUBART: (bjection. Form

18
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19

THE WTNESS: | would say that, you know, when
you're correcting an image, you're processing the imge
sone way or another. That's fair enough. Again, I'm
not thi nki ng about anything specific at all.

MR ROBINSON: Q So a POSITA in 2009, before
| ooking at the '132 patent, would have sonme experiences
of their own and know edge of this art; correct?

MR, GRAUBART: (bjection. Form

THE WTNESS: O which art, Counsel or?

MR. ROBINSON: Q Let's go back to
Exhi bit 1003 at paragraph 7.

A (Revi ewi ng docunent .)

Q Your definition of a POSITA specifically
references the field of digital imge and/or imge
processi ng.

A Yeah.

Q Is that the art that you consider to be
relevant to the '132 patent?

A Sure. Sure.

Keep in mnd that, you know, any definition of
a POSITA here, it's been expressed in six lines. It's
just an attenpt to capture what that person's
characteristics ought to be. But sure.

Q Now, |'ve asked you a nunber of questions with

reference to this POSI TA that you've defined in this
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20

art. You' ve repeatedly said you woul d have to specul ate
to tell nme what that POSI TA would know or think or
under st and about different terms.

Are you able to explain today what that
PCSI TA' s begi nni ng perspective and knowl edge base woul d
have been before encountering the '132 patent?

MR, GRAUBART: (bjection. Form

THE W TNESS: Counsel, | have to confess, |
don't really understand your question or where it's
ai ned.

MR ROBINSON: Q Are you able to answer
questions about that POCSI TA s perspective w thout
specul ati ng?

A Naturally, if I'"masked a question that isn't
specul ati ve.
Q Wul d a PGCSI TA have any under st andi ng of i nmage

correction i ndependent of context?

MR, GRAUBART: (bjection. Form

THE WTNESS: A POSI TA woul d under st and t hat
there are nethods for inmage correction that are directed
towards context with different goals. You know,
soneti nes those goals woul d be broadly speaking --
agai n, outside, you know, the art, the patent here --
broadl y speaki ng towards vi sual inprovenent of the

picture. But it mght not be.
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It mght be instead to make a conputer vision
algorithm nore efficaci ous when processi ng the iInage
t hat has been corrected, or it mght be to nake the
image yield nore information to a certain kind of inage
expert, like say a fingerprint reader. Ckay?

O, or, or. Okay?

You' || understand there are a huge range of
possibilities for what 1 nage correction could nean.
Certainly, you know. And he would also realize that if
you sel ected a particular application, he mght have a
better idea of what image correction mght be in that
particul ar context.

Once again, all this answer is -- has nothing
specific to do wth the '132 patent.

MR. ROBINSON: Q Wuld a PCSI TA have
bel i eved that there was any difference between i nage
correction and i nage processing?

A "l mage processing” is a very broad term You
take an image, and you process it. Gkay? Correction
woul d be one way of processing an inage. | nean, when
say "one way," one slice of that huge cl oud of
possibilities, which there's not one way. There's nany
ways within that slice.

Q So a PCsI TA woul d not have understood the

terns "image processing” and "inage correction"” to be

www.LexitasLegal.com/Premier Lexitas 888-267-1200

Page 21 of 257




© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o 00 M W N Rk O

Alan Bovik, PhD - March 28, 2019

22

coext ensi ve?

MR, GRAUBART: (bjection. Form

THE WTNESS: |If you nean by "coextensive,"
you mean synonynous? |s that what you neant? | got to
confess | don't use the word "coextensive" very often.
Sounds like a lawerly word |I shoul d | earn.

| f nean synonynous, | don't think they're
qui te synonynous because there are tasks in
i mage- processi ng where you' re doi ng sonething different
t han correction.

MR, ROBINSON: Q Wuld a PCSI TA have

under st ood i mage correction and i mage adjustnment to be

synonynous?
A | don't see any reason why they would have
that thought. | nean, an adjustnent could be part of a

correction. But you m ght adjust for sone other reason.

Agai n, that answer is outside the '132 patent
and the other docunents in this case because you haven't
drawn ne to anything in these. So if asked later, you
know, "Dr. Bovik, were you tal king about the ' 132

patent,"” ny answer will be, "No, | was asked about
things, in ny mnd, unrelated."

Q "1l tell you what, if you want ne to j ust
agree to that so you don't have to keep saying it, it

m ght save us a little bit of tine.
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A Well, Counsel, I"'mcareful in a |egal
proceeding. Maybe I'll try to find a shorthand. |I'm
not trying to burn tinme. |'mjust being careful.

Q So your answer a nonent ago, not in the
context of '132 patent, just fromthe perspective of a
PCSI TA, was that -- I'"'mgoing to quote, "I nean, an
adj ustnment could be part of a correction, but you m ght
adj ust for sone other reason."

A M hm

Q Is it accurate to say then that a POSI TA woul d

have thought a correction to be an adjustnent, but that
an adjustnent m ght not be a correction?

MR, GRAUBART: (bjection. Form

THE WTNESS: That's not what | said. | won't
agree to that.

MR ROBINSON: Q (Ckay. Let's break it down.

An adj ustnent could be part of a correction,
but you m ght adjust for sone other reason?

A Wel |, again, ny usual caveats, okay, about
'132. | don't know what you nean by an "adjustnent."”
Ckay? |Inmage adjustnment is not a termof the art. 1'1l1
say that right now So I'mgiving you a little bit of
| eeway in that you know it nmeans nodifying the imge in
sone way or another, sonething, | suppose. Ckay?

And yeah, | wll say that a correction -- an
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adjustnent in that sense could be part of sone

correction, again, wth ny caveat.

Q s "image correction” a termof the art?

MR GRAUBART: (bjection. Form

THE W TNESS: You see the termquite a |ot,

but it is always within a context. |f sonmebody just

reads the term"inage correction,” they won't know what

it specifically neans. |If | pick up a book and | just
blindly close ny eyes and put ny finger and it happens
to land on image correction, and | read nothing el se, |

won't know what's being done to the inage, other than
for sone tasks, sone tasks it's being nodified for sone
reason. Again, wth ny caveats.

MR ROBINSON:. Q Wuld a PGCsI TA have
recogni zed the ternms preprocessing and post-processing
i n connection with innage processing?

MR, GRAUBART: (bjection. Form

THE W TNESS:
those terns. And agai n,
can't specul ate. |
m ght

mean, and ny usual

mean, |

A POSI TA woul d have encountered
they're very general ternms. |
coul d specul ate on what they

caveats about outside the ' 132,

but preprocessing is a termof an inage you see a |lot.

So is post-processing. Sure. It doesn't nmean any very

specific algorithmor anything.

MR ROBINSON: Q GCenerally speaking, what

888-267-1200
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woul d a PCSI TA have understood preprocessing to refer

to?

MR, GRAUBART: (bjection. Form

THE WTNESS: Well, the term "preprocess" --
and agai n caveats -- you know, it's got the prefix
"pre." So it's processing that comes before, say, sone

ot her processi ng.

MR ROBINSON: Q |Is there an event or other
processing prior to which a PGOSI TA woul d have under st ood
preprocessi ng to have occurred?

MR GRAUBART: (bjection. Form

THE WTNESS: Well, you know, because | don't
know t he context, | don't know one way or the other.

But there could be.

MR ROBINSON: Q In the context of a
PCSI TA' s knowl edge and experience, was there an event or
ot her processing to which that POSI TA woul d have
under st ood preprocessing to occur in advance?

MR, GRAUBART: (bjection. Form

THE WTNESS: | don't know what you nean by
"event" here. If you tell nme what you nean by "event,"
| can maybe gi ve you a better answer

MR ROBINSON: Q Dr. Bovik, you referred to
the prefix pre, which | think you said refers to before

sonething. Wat's the sonething that a POSI TA woul d
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have understood to have happened after processing?

MR, GRAUBART: (bjection. Form

THE WTNESS: Well, what | said was -- and
it's really just an exanpl e because we have zero
context, and it's outside the patents or any docunents
associated with it. |It's processing that occurs before,
an exanple | gave, was sone ot her processing. Okay?

So you know, you mght -- 1'Il leave it there.

MR. ROBINSON: Q \What are sone exanpl es of
t he other processing that a POSI TA m ght have expected
to cone after preprocessing?

MR, GRAUBART: (bjection. Form

THE WTNESS: Wiit. Run that by ne again.

MR ROBINSON:. Q \Wiat are sone exanpl es of
the, to use your term other processing that a POSI TA
m ght have expected to cone after preprocessing?

MR, GRAUBART: (bjection. Form

THE WTNESS: So | nean, you m ght conpress an
I mage before you transmt it. So the conpression of an
I mage m ght be, you know, before, you know, steps of
processing that are taken |i ke packetization to transmt
an image. And that doesn't have nuch to do w th what
we're tal king about today. But it's one processing
bef or e anot her.

MR ROBINSON:. Q Could a PCsI TA have
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under st ood preprocessing to precede storage of digital
I mage data after it's generated by a sensor?

MR, GRAUBART: (bjection. Form

THE W TNESS: You coul d have scenarios |ike
that, | suppose. Sure. Wiy not?

MR ROBINSON:. Q Could a PGCsI TA have
under st ood post-processing to foll ow storage of digital
I age data generated by a sensor?

MR GRAUBART: (bjection. Scope. Form

THE W TNESS: Perhaps, in sonme scenario. Once
again, this answer and the | ast one are both outside the
scope of the patents here. There could be processing,
whi ch you coul d call post-processing, which is after
st or age.

| mean, it hasn't described what other events
may have occurred along the chain there either and what
the "post" is referring to. So you mght nodify an
I mage, store it, then post-process it and then do
sonet hi ng el se and sonet hi ng el se.

| nmean, there's nothing special being applied

to these terns. There's no -- there isn't anything, you
know, again, |I'mspeculating. M answers are just
specul ati on here because | don't -- we have no anchor.

We don't have anything tying this to any reality.
MR ROBINSON:. Q So a PGCSI TA woul dn't have
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had any i dea what post-processing or preprocessing neant
inthis field wthout nore context?

MR, GRAUBART: (bjection. Form

THE WTNESS: | would say a POSI TA woul d know
that, given a context, he m ght have sone idea. He
woul d know that there is a very large variety,
vocabul ary, set of context, applications, so on, for
whi ch there are different and diverse and vari egated
nmet hods of preprocessing and post-processing, because
it's true.

MR ROBINSON: Q Wuld a POSI TA have had no
i dea what preprocessing neant in this field w thout
addi ti onal context?

MR, GRAUBART: (bjection. Form

THE WTNESS: It's not what | said. M

previ ous answer fills in.
"1l just point out, again, Counselor, | don't
feel I've been asked a question relevant to the ' 132

patent yet at any point today other than your first
question about the digital inmge data.

MR, ROBINSON: Q Dr. Bovik, your declaration
i ncl udes a nunber of opinions about what a PGOSI TA woul d
have under st ood and bel i eved.

Are you telling nme that the baseline

under st andi ng of the POSITA, the context of their
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know edge and experience woul d have no bearing on the
formati on of those opinions?

MR, GRAUBART: (bjection. Form

THE W TNESS: Ch, not at all

MR, ROBINSON: Q Then certainly you can
understand why it's inportant to explore that baseline
know edge and under st andi ng, that baseline perspective
of a POSITA prior to reading the '132 patent; can you
not ?

A Ch, | can understand that, but |I'mnot sure |
woul d quite agree that the questions you' ve been asking
me are doing just that. But that mght be a matter of
opi ni on.

Q A nonent ago when | asked whet her a POSI TA
woul d have any idea what post-processing or
preprocessing neant in this field w thout context, you
said, "I would say a POsSI TA woul d know a gi ven cont ext
-- that given a context, he m ght have sone idea."”

| ' m aski ng you whet her the converse of that is
true, specifically, that a PCSI TA woul d have no idea
wi t hout nore context?

A |"mnot sure there's a well-faring question,
so I'll answer it ny own way.

If you nerely said if a POSI TA was asked
what' s post-processing, then that POSI TA woul d probably

www.LexitasLegal.com/Premier Lexitas 888-267-1200

Page 29 of 257




© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o 00 M W N Rk O

Alan Bovik, PhD - March 28, 2019

30

say, "Well, | need a context to understand what
' post-processing’ mght nean.” | think a PGCSI TA woul d
react in a sane way as | amreacting.

Q W thout context, would a POSI TA be unable to
formul ate any expl anation of what post-processing neant
inthis field?

MR, GRAUBART: (bjection. Form

THE WTNESS: He would say it's processing
that cones after sonething else. He would be able to
say that. But not nuch el se.

MR ROBINSON: Q Wuld a POSITA be able to
gi ve any exanpl es of what post-processing m ght follow?

A He coul d gi ve you exanples. Probably just
pul | something out of his head. They m ght be different
exanpl es fromanother POSITA. | think if you ask a
hundred POSI TAs, they would probably all conme up with a
different exanple if you asked them for one exanple
because they m ght be | eaning towards some application.

Somebody -- one POSI TA m ght be a, you know,
an engi neer working at Apple and smartphones. Anot her
one m ght be work anything in a bionedical |aboratory
with m croscope i nages. And anot her one m ght be
wor ki ng at Google in the Coud, you know And each one
woul d have their own perspective. |If you asked each for

one exanple, you would probably get a different exanple
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for each one.

Q Do you have experience working wth POSI TAs in
each of those areas you just |isted?

A Actual |y, yes.

Q What are the exanpl es those POSI TAs mi ght have
gi ven?

MR, GRAUBART: (bjection. Form

THE W TNESS: Post-processing -- you know,
Counsel or, what I'mgoing to do is I'mgoing to help us
out here because that question is outside the confines
of ny report. |1'mnot going to answer it because |
think we need to stick to the subject matter.

MR, GRAUBART: Wbhuld you like ny view on this?

| don't want to speak on the record and
interrupt the deposition unless you would |ike ne to.

MR ROBINSON:. Have at it.

MR. GRAUBART: | think we've been going a | ong
| ine of questioning that are conpletely outside the
scope of his direct testinony that aren't tethered to
the context of the '132 patent or his declarations,
expressly by the scope of the questions, not tied to
t hose.

|'ve been letting it go forward and noting ny
objection. At sone point we will reach a point we m ght

need to ask the Board to intervene to suspend the
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deposition to keep it wthin the scope. | tend to agree
wth Dr. Bovik's position here that his answer -- the
question doesn't call for anything that's within the
scope of his direct exam

" mnot going to instruct himnot to answer.
It's his decision. | think | agree with his take on
t hi s.

MR. ROBINSON:. So you're going to tell ne a
PCSI TA' s understanding of terns used in the art before
reading the '132 patent are irrelevant to how t hat
PCSI TA woul d understand the '132 patent?

MR, GRAUBART: The terns you're aski ng about
aren't ones he's offered an opinion on, nor are you
aski ng about a POSI TA's view of those ternms in the
context of the '132 patent, its intrinsic record, or the
art. You're asking nore abstractly about terns he
didn't opine on wthout context in the record.

MR ROBINSON:. 1'Il ask you this: |If the '132
patent doesn't redefine these terns, is a POSITA' s
understanding of the terns in the art rel evant?

MR. GRAUBART: A POCSI TA' s under st andi ng of
ternms in the patent are going to be governed by their
usage in the context of the patent, if that's what
you're asking ne. And the only terns that are within

the scope of Dr. Bovik's direct exam nation are the ones
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that he opined on. | don't believe you have been asking
about any of those.

MR ROBINSON: It's the neaning in the art
informed by the patent; right? The baseline is the
nmeani ng of the art. And a |lot of these opinions depend
on |l anguage in the clains despite the fact he didn't
offer explicit construction.

So, at this point, I"'mjust trying to
under st and what a POSI TA woul d have under st ood t hese
terns are before comng to the patent? Wat was the
PCSI TA's baseline? So far, he's essentially sidestepped
every questi on.

MR, GRAUBART: | think he's offered you his
under st andi ng t he best he can, noting expressly that
it's not sonething he's considered or offered an opinion
on, and that it's outside the scope of what he's
previously testified. So | think that's where we are.

MR ROBINSON:. Al right. W'IlIl try to power
t hrough here. At sonme point, | nean, |'meither going
to have to call the Board and ask that he answer
questions directly or ask for nore tine on the depo.
W'l try to get through it.

Q Wul d a PGCSI TA have recogni zed gain in the
context of i1 nage processing?

MR, GRAUBART: (bjection. Form
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THE WTNESS: Before | answer the question, |
just want to nake clear that I'mtrying to assist the
Court as nmuch as possible by directing ny questions in a
way that informthe Court about this case. |'m not
trying to be evasive in any way. | think it's proper
for me to point out when questions are being specul ative
or outside the scope or not confined within the
boundari es of ny report or anything el se.

That's with all due respect. |1'mnot trying
to difficult in any way.

Wth that said, you asked ne about woul d they
know what gain is. Qutside the scope of the '132
patent, again, it would depend on the situation. | can
give a few exanples, but it wouldn't exenmplify in any
way necessarily what's relevant to this case.

So a person of ordinary skill in the art m ght
understand there's a gain associated with a phot osensor
or processing the data foll ow ng the photosensor. That
IS one possible exanple. O it mght be a gain in an
algorithmto anplify or attenuate sone infornation
Those are just broad exanpl es.

They woul dn't think anything specific,
necessarily. You know, if they read the '132, they
woul d see the term"gain," and they would begin to

under stand t he context, okay, for it. Then they would
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under stand what i s neant by "gain" there perhaps.
But out there, you know, it could nean a | ot

of things.

Q What woul d a POSI TA understand the word "gain"

to nmean in the context of the '132 patent?

A Ch, so, for exanple, in colum 3, where |I'm
referring to the -- of the '132 specification, colum 3,
line 3, this is just tal king about sone aspect of
processing on inage data within an inage that is not
associ ated with a face.

It says -- I'll just read this -- "For
normal ," parenthesis, "e.g. non-face," end parenthesis,
"image data, the DRC unit applies a digital gain to any
gi ven pi xel dependi ng upon whether it is part of such a
specified type of object and the imge. For exanple, a
hi gher gain may be applied to pixels that are part of a
face than for other pixels of the inage."

If you were to go on, it mght be that the
gain neans a brightening of the face, for exanple, nake
it nmore promnent and visible. That's just, you know,
in reading this, this is what they will understand.

Q You said it mght be that the gain neans a

brightening of the face. |Is that what the gain neans in

the context of the '132 patent? O no?

MR, GRAUBART: (bjection. Form

35
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THE WTNESS: It doesn't have to be. It could
be. | nmean, there could be sonething else that to which
a gainis applied. It's part of the process.

If we | ook at claimsecond, all right. And
" mtal ki ng about, again, the '132 now. In claim
second, which depends upon claiml1l. It says, the second
[imtation, just pick sonething out. "Determning a
di fferent anount of gain to apply to the second portion
t han an anount of gain determ ned for the first
portion.”

So these are different portions of the inage.
It could be a brightening. But it could be, you know, a
gain on sonething else. It could be |Iocal contrast, for
exanple. It could be sonething related to color. The
claimdoes not imt that. And the specification is
just, you know, trying to help a PGOSI TA understand the
cl aims basically.

Q You used the term bri ghtness a nonent ago.

What woul d that have neant to a POSITA in the
context of the '132 patent?

A | f you ook at colum 9, near the bottom
okay, say, line 62, the inventor of the '132 basically
defining brightness to be the sane as | um nance.

Lum nance in this context is being equated to

bri ght ness.
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Lum nance is a scientific term So if you ask
nme what lumnance is, this is a termwhere a POCSI TA
woul d understand what it nmeans. Ckay?

Lum nance is a perceptual quantity. It's a
quantitative nunber that is, in the context of RGB
images, it's a linear conbination of the R and the G and
the B conponents, giving greater enphasis to green
wavel engt hs, because the human visual systemis nore
sensitive to that. Lesser to red and even |l esser to
bl ue. Ckay?

And if you formthat |inear conbination --
it's a sum it's adding up those conponents but with
different weights -- you get |um nance. And that is,
you know, a wei ghted kind of how nany photons were
collected. So it also relates to the very intuitive
sense of brightness. And here, the inventor is choosing
to equate them

That's a very specific answer.

Q Thank you.

You reference photons collected. |Is that an
i ndi cation of the photons that are reflected to the
human eye given a particul ar color or conbinati on of
col ors?

A Wll, | was talking in the context of, you

know, the digital inage analysis and processing that's
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occurring here. So instead it would be the photons
coll ected by the photo sensor in the canmera, say, for
exanpl e.

Q Ckay. Wiich then relates to how the inage is
subsequently perceived by the human eye?

A Only if this processing is intended for a
human eye at sone point. Not every digital canera
out put ever reaches a hunman eye.

"Il give you an exanpl e.

Q The enphasis of the green is a reference to
t he human eye's greater perception of green; correct?

A Yes, yes. Wuuld you like ne to clarify that?

Q By all neans.

A Ckay. So an algorithm m ght have a | um nance
conput ed using this usual weighting which is derived
from perceptual principles, |longstanding, to create an
i mage that has a | um nance conponent and then to
chromati ¢ conponents. That mght still be processed by
al gorithns which create representati ons and do what ever
w thout it ever reaching a hunan eye, even though there
is that perceptual el enent.

Q Wien you use the term "perceptual ,” what do
you nean by that?

A Relating to perception in this context, visual

per cepti on.
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Q Is there a difference between --
A Coul d be a nachi ne perception, too, but in
that previous context, | was relating to the human

per cepti on.

Q Ckay. You reference perceptual principles.
Are there al so non-perceptual principles or approaches?

A Yeah, sure.

Q Can you give ne an exanple of how t hose two
things would differ, perceptual and non-perceptual ?

A Vell, I"'mgoing to preface it by sayi ng when
" musing "perceptual ,” it is related to an i nage, say,
that's eventually nmeant for a hunan to watch. Ckay?
Again, I'moutside -- |I'mnoving outside the patents
here because | don't see any tie here to the '132 patent
that |'ve been asked about or anyt hing.

You can have an algorithmthat is intended to,
you know, is based on a perceptual design. GCkay? WMaybe
you have a nodel of how people see. Oay? You m ght
have an algorithmthat is not. It may, neverthel ess,
you know, create an algorithm a picture that is sonehow
beneficial for the viewer, even if it wasn't based on a
per cept ual nodel

" m not defining "perceptual,” by the way, |
mean, fromthe context of the '132. So if you want to

bring me towards that, then | can try to relate it to
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what's in the '132.

Q l"mjust trying to understand the words you,
yoursel f, are using, Dr. Bovik.

| s there an exanpl e of a non-perceptual

al gorithm or non-perceptual approach to image
processi ng?

A If you have an image that is, you know, of one

size, say, you know, a thousand by a thousand, and it's
X-Y di nensi ons, okay, and if you reduce it to anot her
image that's snaller, okay, just by subsanpling to a
smaller inmage that's say 500 by 500, that is an exanple
of processing. |In doing that, you may or nmay not use
perceptual principles. Usually, it's not perceptual.

You're just down sanpling it using an interpol ation.

Q Thank you.

How woul d a POSI TA understand the term
"chromaticity"” in the context of the '132 patent?

A Do you want to point ne to where it's used in
the '132, just to save ne tine?

Q Sure. Columm 3, roughly line 28 to 32.

A Columm 3, |ine what?

Q 28 to 32.

A (Revi ewi ng docunent.) So the inventor doesn't
expl ain what he neans there. And he doesn't explicitly
define the term"chromaticity"” anywhere. So | wll| say
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that in my mnd, | think he's just tal ki ng about
col or-rel at ed.

| f you | ook at colum 5, he tal ks about a
coupl e of color spaces around lines 39 and 40. He talks
about the YCbCr space, the YUV space. These are col or
representations. You'll also notice he nmentions R G
and B. These are all col or spaces.

Broadly speaking, | think he's using it in the

sense of related to color. | wll point out the YChCr
and YUV spaces are often called chronatic
representations. It's been transfornmed fromRGB to
| um nance and then to so-called chromatic conponents, Cb
and C or UNV.

Col or -rel at ed.

Q | s that how a POSI TA woul d have under stood the
term"chromaticity" outside the context of the '132
patent but in the field?

A | think that a POSI TA would, if they just said
-- heard the word "chromaticity,"” they would know t hat
it'"'s related to -- and they knew we were tal king about
digital image processing, they would know that it's
related to col or and col or representations and such in
t he broadest possi bl e sense.

Q How woul d a PCSI TA have understood the term

"intensity dynam c range" in the context of digital
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I mage processi ng?

MR, GRAUBART: (bjection. Form

THE WTNESS: Again, this -- you want to show
nme where that appears? | knowit's in here sonewhere.

Keep in m nd when | recognize term nol ogy that
appears in the patent, I'mgoing to ask you for that so
| can speak to it.

MR ROBINSON:. Q To begin wth, |I'm asking
you i ndependent of this patent whether a POSI TA woul d
have had sone understandi ng of intensity dynam c range
based on their own experience and know edge?

MR, GRAUBART: Same obj ecti on.

THE WTNESS: Ch, sure. Again, nmy answer has
nothing to do with '132. But they may under st and
intensity is | oosely equated with brightness, okay. How
many pi xels strike a sensor, for exanple. That's not a
formal definition, necessarily.

Sonmetines it's defined by sone authors as R
plus G plus B, which is different than | um nance which
iIs a weighted R, G and B when they're added toget her.
You see intensity like that. A POSI TA m ght understand

it that way. But they m ght not. They m ght just

understand oh, it's like brightness or gray |evel.
Ckay?
If they heard "intensity dynam c range," they
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woul d under stand probably, well, in sone context, which
they don't understand, it m ght nean the range of val ues
that that intensity can take in sonme context.

MR ROBINSON: Q Al right. 1In the context
of the '132 patent, "dynam c range" is used throughout
the description. Starting with the title, how would a
PCSI TA have understood "dynam ¢ range" in the context of
the ' 132 patent?

A In reading the patent, you know, it is used in
different ways in different places, different
enbodi nents. Figure 4 is an enbodinent. So if | | ook
in colum 8 and find a specific exanple, you know, here
he's tal ki ng about sone bl endi ng operation, and he tal ks
about -- this is |line 63, the dynam c range of the
bl endi ng process. So that's a range of values that can
occur in the bl ending process.

By the way, | just want to point out, | happen
to notice at colum 6, line 9 -- | forgotten about
this -- the inventor sort of defines chromaticity to be
col or bal ance, colum 8, line 9. | think I would stick
with ny idea of related to color. |1'mokay with him
saying the chromaticity is a balance of colors.

| just want to point that out for
conmpl et eness.

MR, GRAUBART: Counsel, we've been going a
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little nore than an hour. | don't need a break, but |
mention it in case Dr. Bovi k would need a break.

THE W TNESS: Do you have a break point
com ng? | don't have to break this second.
MR. ROBINSON: W can take a break now if you
want. |I'mflexible.
THE W TNESS: Sure.
(Recess taken: 10:15 a.m - 10:23 a.m)
MR ROBINSON: Q Dr. Bovik, would you refer
back to Exhibit 1001, the '132 patent.
A |'ve got it.
Q The title of "Dynam c Range Correcti on Based
on I mage Content" --
A M hm
Q -- how woul d a PGCSI TA understand that "dynam c

range correction"?
A He woul d understand it by readi ng the patent
and t hi nking about it, reading the clainms and

speci fication.

Q You' ve done all of those things; haven't you,
Dr. Bovi k?

A Yeah, sure.

Q Based on that review and your know edge of a

PCSI TA, what woul d a POSI TA under stand "dynam c range

correction” to nean in that context?
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A Wll, | mean, it's a range of sone val ues
whi ch are being nodified for the purpose of, you know,
correcting them He talks about a lot of things in
here. He tal ks about contrast. He tal ks about
bri ght ness.

Keep in mnd, | can give you a better answer
if you point me to sonething, especially in the clains,
which is what this is really all about.

Q Let's start with colum 4, lines 15 through
25.

A Col umm 4, 15 through 25.

(Revi ewi ng docunent.) Mhm question?

Q To what does that dynam c range refer?
A Wll, it's fairly nonspecific. |t does talk
about, you know -- first of all, just so we understand

t he context of that, that paragraph begins with, "The
various enbodi nents presented bel ow," neaning that there
iIs multiple contexts that is being referred to here.
Ckay?

It does refer to, as is shown in Figure 1 of
t he patent, that, you know, they're assunming this
happens after denpsaicing or col or-interpol ation
process, as is nentioned above there also. | nean, he
descri bes, you know, that it could be a single gain

factor applied to the pixel to change, obviously, its
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val ues.

But it could also be sonething el se, such as
changi ng, you know, chromaticity which woul d nean maybe
nore than one gain factor. It could be, you know,
enhanci ng i mage details. It could be brightness, could
be col or, could be sone conbination. And as he tal ks
about contrast later, it could be that.

If you | ook at the bottom of colum 3, |ines
59 through 64, which cones right before what you
referenced ne to, but gain adjustnent or DRC, where DRC
is dynam c range correction. Oher types of corrections
or adjustnents, he's just giving exanples, contrast
enhancenent, col or mani pul ati on, sharpness adjustnent,
okay, it falls under noi se reduction, skin snoothing,
you know.

So that's why |'ve been saying, you know --

Q Are you saying --

A ' mnot finished. That's why |I've been
saying, even wthin the specification here, it's pretty
broad, these terns.

Q Are you saying all of those things you just
| i sted are exanpl es of dynam c range correcti on?

A What |'m saying is the inventor of the patent
Is teaching that his types of corrections could be nmade

based on these and adjusting these. That's what |I'm
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saying. He's the one witing it.
Q | ' m aski ng you about dynam c range correction.
Specifically in colum 4, lines 15 through 25,
to what does dynam c range refer?
A He's kind of nonspecific. You see? He's --
he mentions chromaticity or other factors as well or
pi xel gain. | nean, he's -- |'m dependi ng upon the
I nventor to explain that.
And, you know, keep in mnd, we're just
pl ucki ng these words out of the title. | nean, what is
i nportant here is what are the clainms about. Are they
even about dynam c range correction regardl ess of the
title of the patent?
Q Wul d a PCSI TA have been able to offer any

expl anation of what dynam c range neans in the context

of colum 4, lines 15 through 25?
A A PCSITA -- | nmean, I'mlimted to this here
in nmy answer; | accept that -- would understand that it

coul d i nvol ve one or nore pixel-dependent gain or
attenuation factors or other factors such as changi ng
chromaticity, okay, which could enhance perception of
i mage details in this broad description that involves
mul ti pl e enbodi nents. Ckay?

So a PCSI TA can only be as specific to the

context given is what's witten is the context.
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Q Line 25, it refers to the extrene ends of a
systens dynam c range. Wuld a POCSI TA have had an
under st andi ng of what that meant?

A He woul d have to guess a little bit because it
doesn't explainit. It doesn't say the systens dynamc
range is this or that. So he may guess at things |ike,
wel |, you know, the range of brightnesses or the range
of lum nances or the range of colors or the range of
chromaticities that are allowed by that system Ckay?
Et cetera.

Q So a POSI TA, in 2009, woul d have under st ood
that dynam c range could have referred to any of those
factors you just |isted?

A Coul d be, but we're tal king about the systens
dynam c range. The word "systeni is nodifying the term
"dynam c range" here. | think that's a difference
dynam ¢ range than dynami c range correction.

So the inplication being that it's not clear
to ne that we're -- this patent is intending to correct
the systens dynam c range or anything |like that,
what ever, you know, what's specifically intended there.

Q My question specifically related to the
meani ng of the systens dynam c range. |In response, you
listed things |ike range of brightness, range of

| um nance, range of colors or range of chromaticities
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that are all owed by that system

Wul d a PCSI TA have understood that the
dynam ¢ range of a system could include any of those?

MR GRAUBART: (bjection. Form

THE W TNESS: Just for clarity, | said
"et cetera.” Okay. | don't know, at least | said
"et cetera."” You would have understood, well, it m ght
be one of those that's being referred to. But because
in the words prior to that, it's tal king about gain of
pi xels, chromaticity, and imge details, you wouldn't
really know which one it is specifically.

As | said, I'lIl use the word guess. He would
guess that it's one of these, you know, things or
sonething related to it. | think the patent has fail ed
to explain what is neant by it.

Q | think so the answer is yes, a PCSITA could
have understood that the dynam c range of a system could
have i ncluded any of those four things that you
specifically |isted?

A My answer is ny answer. |'mnot agreeing to
what you said. | needed to elaborate a bit and clarify
it.

Q Let's refer to colum 5, lines 53 -- 52 to 53,
where it says, "Figure 7 illustrates an exanple of the

effects of dynam c range correction such as nay be done
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by using the gain | ookup table 207."

A M hm

Q Does Figure 7 help you understand what is
nmeant by dynamic range in the context of the '132
pat ent ?

A Figure 7 is an exanple involving intensity.
So, you know, again, this is part of an enbodi nent, |
presunme, as part of the specification. 1It's teaching a
PCSI TA to understand the clains, generally, how to
practice them | don't think he's defining dynamc
range here. | think he's nodifying intensities using a
gain | ookup table to do a kind of dynam c range
correction. One of many possi bl e.

Q Woul d you pl ease refer to columm 9, 54 through
colum 10, line --

A Col unim 9, 54.

Q Through colum 10, line 28. |If you would
briefly review those, |let ne know when you're done.

A So 54 up to 28 here. (Kkay.
(Revi ewi ng docunent.) Okay.

Q Does that portion of the '132 patent give any
gui dance to a PCSI TA what is neant by dynam c range?

A It gives an exanple. As it says, it's an
exanple. [It's part of, you know, it's an enbodi nent as

expressed through this figure. So here, histograns of
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| um nance or brightness are bei ng nmani pul at ed.
Certainly, you can do a type of dynam c range
correction in such a scenario. It's not limting other
types of dynam c range correction that m ght involve
col or chromaticity, contrast, or sonething else. It's
t eachi ng by exanpl e.
Q What does it nean to maxim ze a dynam c range?
A You want to point to where it's used, and |
can give you a context? Oherwi se you're getting --
Q Let's start with the conponent parts of that
phrase. What would a POSI TA, based on their own
experi ence and educati on, have understood maxim zi ng a
val ue to invol ve?
MR, GRAUBART: (bjection. Form
THE W TNESS: You know, | don't really see
t hat being pointed to anywhere here. And you know, |
don't see any context.

You know, if you're maxim zi ng sonet hi ng,

you're in the broadest sense -- again, we're outside
this case -- you're trying to nake a value as |arge as
possible. It mght be subject to sone constraints and

conditions or sonething else. So it's hard to say
anyt hi ng gl obal, you know, that's globally true about
t hat .

You need the context, Counsel or.
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MR ROBINSON:. Q Are there different ways of
adj usti ng dynam c range.

MR, GRAUBART: (bjection. Form

THE WTNESS: | would say regardl ess of how
you are defining dynam c range and of what, | woul d say
that there are different ways of adjusting a dynamc
range of a quantity.

Again, this is outside the patent. It m ght
be a dynam c range of sone quantity unrelated to imges,
even. So even if it's images, there are different ways.

MR ROBINSON: Q In your previous answer,
you said that dynam c range could involve contrast
enhancenent .

A It coul d.

Q Coul d a POSI TA have understood there to be
di fferent ways of adjusting the dynam c range of
contrast?

MR, GRAUBART: (bjection. Form

THE WTNESS: Yes, certainly.

MR ROBINSON:. Q Can you give ne an exanpl es
that a PCSI TA woul d have been aware of ?

A For exanple, if they took ny class, | would
teach them sonething called a full-scale contrast
stretch. And that is a classic way, one anbngst nany,

of adjusting a dynam c range of contrast. And
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bri ght ness too, or color, you know.

Q To be clear, when | ask about a PCSITA |'m
referring to a POSITA in 2009 that you defined in
paragraph 7 of Exhibit 1003. Wuld your answer just now
about your class have been the sane as of that
timeframe?

A Ch, sure.

Q Ckay.

A That's only an exanple. It's not neant to
limt it. There are many ways of doing it.

Q Are there other ways that a POSI TA woul d have

been aware of of adjusting the dynam c range of

contrast?
A Sur e.
Q Can you gi ve nme anot her exanpl e?
A There's many. You can do -- you can choose to

do a | ocal operation, you know, adjust it on a | ocal
basi s as opposed to a gl obal basis, for exanple. The
entire inage, you can try to change the contrast of the
whol e i mage or you can try to change it locally, for
exanple. That's only an exanpl e.

Q Are there any other exanples that a POSI TA

woul d have been aware of ?
A | think many. He would realize there are |lots
of ways. Not linear. | nean, there's a |ot of ways.
www.LexitasLegal.com/Premier Lexitas 888-267-1200

Page 53 of 257




© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o 00 M W N Rk O

Alan Bovik, PhD - March 28, 2019

54

Q Wul d a PCSI TA have been aware of ways to
adj ust the dynam c range of col or mani pul ati on or adj ust
col or?

A He may not understand until he read this what,

you know, if you want to point ne to sonmething. This is

| anguage fromthe specs sonewhere. |If you want to poi nt
me there, | can tell you what he woul d have under st ood
about that.

Q Let nme rephrase that a little bit.

Your answer earlier related to colum 4, I|ines
15 through 25, said that dynam c range could refer to
the range of colors or range of chronaticities.

Start with nore basic question.

Is there a difference between the range of
colors and the range of chromaticities that m ght be
all oned by a systen?

A This was colum what again? | gave a series
of answers. | didn't -- you asked ne to read that, and
not every answer | gave after that was necessarily
referring to that, that segnent that you at one point in
time asked ne to read.

To be clear, ny followon answers | wasn't
necessarily thinking about those col ums, except
i medi ately the preceding foll ow ng answer.

Q You're right. Let's be clear. Line 25 --
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A O .
Q -- refers to the extrene ends of a systens
dynam ¢ range, colum 4, |ine 25.

The question was: Wuld a PGOSI TA have had an
under st andi ng of what that nmeant?

Your answer was, "He would have to guess a
little bit, because it doesn't explain it. |t doesn't
say the systens dynamc range is this or that. So he
may guess at things like, well, you know, at the range
of brightness or the range of |um nance or the range of
colors or the range of chromaticities that are all owed
by that system Ckay? Et cetera.™

I n your answer to that question, about col umm
4, line 25, is the range of colors and the range of
chromaticities allowed by a systemtwo different things?

A So ny answer -- first, |, want to point out,
we're tal king about the systens dynam c range of what it
allows. GCkay. [|I'mnot sure where it says "allows" in
the spec. It does say "extrene ends."

| don't think the patent is teaching changi ng
in that dynamc range. |'Ill be very definite about
that. | think it's tal king about changi ng the dynam c
range of inmages in whatever sense of the word you want
to use for that.

So when we're tal king about the systens
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dynam c range, we're tal king about sonmet hi ng el se.
don't think the patent is teaching changi ng that.

So with that, you know, inportant prefatory
remar k, you asked me is changing the systens dynam c
range of chronmaticity versus the systens dynanm c range
of color, are they the sane? 1Is that what you're
questi on was?

l"'mtrying to reconstruct.

Q Yes.
A | mean, the system nay not specify dynam c
range of chromaticity. O of color. O it mght.

So chromaticity and color are related, | wll
say. | already talked quite a bit about how
chromaticity is ordinarily defined in a scientific
sense, neaning it's a transformati on from an RGB space
to a chromatic space. But in the broadest sense, a
PCSI TA woul d understand, well, he's tal ki ng about
rel ated concepts when he's tal king about chromaticity
and col or.

| already al so nentioned that | do want to
poi nt out, at least in the context of an enbodinent, if

not the whol e specification, the inventor stated that

56

chromaticity is color balance. And | didn't think if

that's actually a definition. | want to point that out,

colum 8, line 9. Anyway, they're rel ated.
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Q Wuld it be possible for a systemto have a
dynam c range of colors that differs froma dynam c
range of chromaticities?

A You know, | don't know what systemyou're
tal ki ng about. Secondly, | didn't say that col or and
chromaticity were synonynous.

Q Wuld it be possible for a systemto have a
dynami c range of colors that is separately identifiable
than its dynam c of chromaticity?

MR GRAUBART: (bjection. Form

THE WTNESS: Well, Counselor, I'"'mgoing to --
just because | want to be careful and I want to be as
informative to the Court as possible, | don't really
know what in the context of your question how
"chromaticity" is being defined.

Wien |'ve tal ked about chromaticity, it's been
outside the '132 patent. | don't want to give an
I ncorrect sound bite about what chromaticity is or how
it relates to a color dynamc range. So it's very
difficult for ne to answer that question in an
informative way. It would require a specul ative answer.

MR ROBINSON: Q Dr. Bovik, I'masking you
to clarify your words that you used in response to a
question about colum 4, line 25, of the '132 patent.

You woul d have to speculate to clarify the
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words that you used in that answer? |s that what you're
telling nme?

A Ch, no.

| merely pointed out that the dynam c range
could be expressed in terns of a variety of factors. |
was just giving sone exanples. | wasn't nailing them
down to how they were defined in the context of the '132
patent. | think that's inportant.

We're tal king about the '132 patent here. So
if you're going to ask ne about sone system you know,
and its dynamic color range and its dynam c chromaticity
range, | don't know what you're tal king about. That's
why | can't answer it.

Q Dr. Bovik, colum 4, lines 15 through 25 of
the '132 patent use the term"chromaticity."” | believe
that's what we were referring to in that series of
questions in which you gave that very specific response
to colum 4, |ine 25.

Wien you said "dynam c range of colors" and
also referred to a dynam c range of chromaticities, were
you saying that those two things were identical, or were
you saying that those two things could be different?

A The only thing |I've said about -- first of
all, it says, "such as changing chromaticity.” It's not

saying this is what, you know, changi ng dynam c range
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is. Just "such as."

Secondly, the only thing | said about col or
chromaticity is that they're related. Gkay. |'ve been
very cl ear about that.

Thirdly, | pointed out a nunber of tines that
the inventor here uses -- |I'll just say it this way --
the i nventor seens to use "chromaticity" rather | oosely,
okay, in the spec. And I think that's inportant,
because he tal ks about chromaticity in the context of
chromati c spaces, he gives exanples of chromatic spaces,
he tal ks about chromaticity as col or bal ance, which is
ki nd of unusual to just call it that.

So | think he's using the term"chromaticity"
to nean color-related. That's not the sane as sayi ng
that chromaticity equal color. |'mstruggling here |like
you to understand what he neans by "chromaticity."

Q " m aski ng you what you neant by the words

that you used. So, again, in response to the question,

line 25, it refers to "extrene ends of a system s
dynami c range.” Wuld a PCSI TA have had an
under st andi ng of what that meant?

You answered you woul d have had to guess a
little bit because it doesn't explainit. "It doesn't
say the systenis dynamc range is this or that, so he
may guess at things like, well, you know, the range of
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bri ghtness or the range of | um nance or the range of
colors or the range of chromaticities that are all owed
by that system”

A Et cetera.

Q "Okay. Et cetera.”

l'msinply asking you in that |list of four

things that you listed as things that a POSI TA m ght
guess at in the context of dynam c range, would a POCSI TA
have thought a dynam c range of colors was identical to
t he dynam c range of chromaticities, or could those be
two different dynam c ranges?

A So are we tal king about a PCSI TA who' s readi ng

this patent, or a POSI TA who has never seen this patent?

It matters.
Q The question was in the context of |ine 25 of
the patent. It is a POSITA reading the patent. 1'm

aski ng you about your words you offered in response to
t hat questi on.

A My point was that a PCSI TA woul d wonder what
the heck is neant here. GCkay? That was the nature of
nmy answer. So a POSI TA woul d wonder, well, is he
t al ki ng about brightness, |um nance, chronmaticity,
color. And you know, if he's a know edgeabl e POSI TA,
meani ng a real POCSI TA, he would not equate col or and

chromaticity, necessarily. He would understand that,
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you know, you can have a chronmatic space that involves,
say, color differences, for exanple.

Col or differences don't necessarily have the
same dynanmi c range as colors. GCkay? Unless you
transformthemto have the sane dynam c range. So
there's not enough information here.

Q So a dynam c range of colors could be
different than a dynam c range of chromaticities?

A Yes, both in the context of outside the patent
and wi thin, because | don't know what chromaticity is in
t he patent except when he calls it col or bal ance, which
at other tines he calls it pixel characteristics. And
the problemhere is that the patent is just not
expl anatory, so one is |eft wondering.

Q Are there different ways of adjusting a
dynam c range of colors that a POSI TA woul d have been
aware of ?

MR, GRAUBART: (bjection. Form

THE WTNESS: A very |large range of
possibilities.

MR, ROBINSON: Q Wuuld a PCSI TA have been
aware of different ways of adjusting dynam c range of
chromaticities?

A Absol utely. A wi de range of possibilities.

Qutside the '132 patent for both of those

61
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answers.
Q Wul d a PCSI TA have been aware of different
ways of adjusting the dynam c range of brightness?

MR GRAUBART: (bjection. Form

THE W TNESS: Again, we're tal king outside the
patent. | don't know if he's read this patent or
t hi nki ng about anything specific. Gyven that, a POSITA
woul d know di fferent ways of changing wthin an i nmage.

Let's backtrack that to all ny answers. [|I'm
not tal king about a system dynam c range here. | don't
see the point of that. The PGOSI TA woul d know di fferent
ways of changi ng the dynam c range of brightness of
I mages.

MR ROBINSON:. Q So along that sane vein, to
be cl ear, when | ask about changi ng the dynam c range of
i mage characteristic, |I'mnot suggesting that this is
changi ng the system s dynam c range. But i nstead,

aski ng about changi ng the dynam c range of a

characteristic wthin the avail able dynam c range of a
system |Is that consistent with the way you' ve been
answeri ng the question?

A So | think that you're inporting a lot into
columm 4 |1 don't see there. | don't see anything about,
you know, the characteristic of dynam c ranges. |'m not
sure what you're associating that with. | don't see its
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relationship to a systenis dynam c range.
Q Let's break that down. | was literally just
trying to summarize the sanme clarification you just
of f er ed.
Colum 4, line 25, tal ks about the system s
dynamic range. | believe you stated earlier that a
systenis dynam c range is the maxi numrange avail abl e
wthin a system Essentially the limts.
MR, GRAUBART: (bjection. Form
THE WTNESS: | don't think | said that.
MR, ROBINSON: Q How would you describe a
systeni s dynam c range?
A | think I've said it a fewtines. He hasn't
expl ai ned what he neans.
Q Wul d a PCSI TA have understood what he neant
by "the extrene ends of a system s dynam c range"?
A A POCSITA, as |'ve said, because of everything
It says before that, a POSI TA woul d wonder. 1|'ve said
that five or six tinmes now. Maybe not that nany.
A POSI TA woul d wonder what's he i s tal king
about. |Is he tal king about chromaticity, color,
bri ght ness, |um nance, contrast, whatever. He doesn't
explain it here. Ckay.
Q Wul d a POSI TA - -
A We don't know what the systemis. W don't
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know i f what sort of nunerical attributes the system
has. | nean, the '132 patent operates in a rather broad
space.
And I'mstill answering the question.
Let's look at colum 1. 1'Il give a couple

exanpl es of other reasons why colum 4 is not
expl anatory when it says "system s dynam c range."
Ckay? Columm 4, line 22, it talks about a limted

dynanm ¢ range of an i mge sensor

Q | think you m ght have m sspoke. Colum 4,
i ne 227

A ' msorry, colum 1, line 22. Thank you.

Q Ckay.

A It al so tal ks about a dynam c range of the

di spl ay device. Gay? So | don't know what part of the
systemis even being referred to in columm 4. It's just
not explanatory. It's not explanatory in ternms of range
of what nor of where. So | don't know.

Q So setting aside for a nonent the
characteristic to which the dynam c range refers, would
a PCSI TA have at | east understood the dynam c range of a
systemreferred to the difference or range of values for
a particular characteristic between the m ni rum and
maxi mum avai |l abl e for that systenf

MR, GRAUBART: (bjection. Form
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THE WTNESS: You know, |I'mnot going to
import something it doesn't say. | don't know if they
woul d think that or not. It's just a -- | would have to

be specul ating. Again, you know.

MR ROBINSON: Q A person of ordinary skil
in the art, as of 2009, with a bachel or of science
degree in conputer science or simlar technical field,
three to five years of educational practicum or work
experience in the field of conputer vision and/or image
processi ng, would have no idea what the term "dynam c
range" nmeans in the context of the '132 patent?

MR, GRAUBART: (bjection. Form

THE WTNESS: That's not at all what | said,
and conpletely m scharacterizes all ny prior testinony.

MR ROBINSON: Q How would the PCSITA
understand the term "dynam c range" in the context of
the '132 patent?

MR, GRAUBART: (bjection. Form

THE WTNESS: Well, the POSI TA woul d
understand that the patent specification is guiding him
with a teaching of various enbodi nents towards how, you
know -- at least this is the intention of the
specification -- to give exanples of how dynam c range
m ght be, you know, used and so on for correction.

You know, if you |ook at claim 2, for exanple,
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okay -- first of all, claim1l doesn't even tal k about a
dynamic range correction. Claim2 does. It says where
the correction conprises a dynam c range correction.

| don't think that the specification is trying
tolimt to a specific, you know, type of dynam c range
of any specific kind of quantity. It's giving exanples
here. GCkay? So could that dynam c range have a maxi mum
and mninmnumthat are clearly defined?

Are we tal king about an image, first of all?
| assune so. WII| that inmage dynam c range, you know,
isit what's allowed for, or is it the dynam c range of
the image in its current state? All right. So I think
we need to be nore specific.

MR ROBINSON:. Q Let's start wth the
dynami c range that's all owed for

MR GRAUBART: (bject to form

MR ROBINSON:. Q If you have a system be it
-- let's start wth the image sensor in colum 1, |lines
roughly 22, 23. |If that inmage sensor has a dynam c
range that it allows for, what's that referring to?

A Well, | nean, an inage sensor when it captures
pi xels, it may only allow for, you know, a certain
amount of pixels to be counted, so to speak, which |ater
converts to a brightness.

But | don't see howthis relates to the clains
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or limtations. There's nothing about limtations of a
sensor or how many photons it can pick up or anything
like that. It's just saying, like in claim2, wherein
the correction conprises a dynam c range correction,
there isn't anything about that.

Q Let's go to a second exanple in colum 1,
line 23, where it talks about a limted dynam c range --
excuse ne -- line 22 to 23 in colum 1, where tal ks
about a limted dynam c range of a display device.

MR GRAUBART: (Object to form

MR ROBINSON: Q Wiat would a PCSITA
understand that to be?

A Broadly speaking, a display device is a given
pi xel and at any given setting mght only be able to
give out a certain anobunt of photons. It also talks
here in nore technical | anguage, with regards to
di spl ays, that you know, and sensors that, you know,

I mage sensors have contrast ratios of about 200 to 1.
Ckay? Meaning range of contrast as opposed to range of
bri ghtness or chromaticities or anything |like that.

And again, you know, | don't see how this
relates to the clains in any way. | don't think it does
really.

Q What i s your understandi ng of the use of

"i.e.," 1, period, e, period?
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A | think it nmeans "in effect.”

Q Does the sentence, "For exanple, current inmage
sensors provide contrast ratios in the range of 200 to
1, i.e., a dynamc range of about 46 decibels,” help a
PCSI TA under st and what is neant by dynamic range in the
context of the '132 patent?

A | think it only is, in a very limted exanple
only of colum 1, lines 19 to 26, where he happens to be

tal ki ng about an inage sensor. And he's just giving
exanpl e.

Q Wuld it help POSITA -- sorry, go ahead.

A You know, | don't think it's teachi ng anything
about how practice the clains, really.

Q Do you think it would help informa POSI TA s
under st andi ng of the use of the term "dynam c range" in
t he cl ai ns?

MR, GRAUBART: (Object to form

THE WTNESS: | think a POSI TA woul d know,
under st and, that inage sensors that have different inmge
sensor dynam ¢ ranges woul d capture i mages that m ght
have di fferent inmage dynam c ranges.

So a sensor mght be a poor sensor that has a
very limted dynam c range in sone characteristic, and
maybe that's why he wants to, you know, mght create

I mages that have inage dynami c ranges that are limted
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in sonme sense of the word. And that m ght be a reason
for wanting to do sone kind of dynam c range correction
in sone sense of the word, which isn't really -- | nean,
| think that a POSI TA woul d understand that. | nean
that in the broadest sense possible.

MR ROBINSON:. Q Let's take a | ook at the
| ast cl ause of that sentence, specifically the sentence
that spans colum 1, line 23 to colum 1 to colum 26.

The sentence concl udes, "Wereas, the hunman
visual cortex has a dynam c range approachi ng
80 deci bel s. ™

Does that help informa POSI TA' s under st andi ng
of the use of dynamic range in the '132 patent?

MR, GRAUBART: (bject to form

THE WTNESS: | think it's just a statenent of
sonmet hi ng that he drew from sone literature.

Noti ng your earlier disconfort in ny answers,
| 've given you significant | eeway in the questions being
asked of ne and even ny answering them There's nothing
in the recent |Iine of questions that has anything to do
with ny report and the opinions |I've given, and really,

this proceeding is intended to be about what the

opi nions |'ve expressed and what's contained in ny
report.
' mjust going to point out that, going
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forward, I'mgoing to be a little bit nore insistent
about you asking ne about the opinions |I've rendered
rat her than things outside of that, which is correct, |
believe, for an | PR proceeding in a deposition.

Q |"msorry, Dr. Bovik, are you objecting to ny
| i ne of questioning now?

A " monly maki ng an observation, Counsel or.

Q Ckay. You would agree, wouldn't you, you've
of fered a nunber of opinions on the '132 patent?

A Certainly.

Q And a nunber of opinions on the neani ng of
various terns within the '132 patent?

MR, GRAUBART: (Object to form

THE WTNESS: If you shownme a termthat [|'ve
tal ked about, |1'm happy to talk about it in the context
of ny report.

MR ROBINSON: Q In your conparison of the
claims of the '132 patent in the prior art, did you at
| east consider what those terns in the '132 patent
clainms neant to a POSI TA?

A O course.

Q Even if you didn't issue an explicit opinion
on the neaning of the ternf

A | certainly did, but neverthel ess, you know,

your questioning here is really limted to the opinions

70
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| ' ve expressed in the docunent.

Q Dr. Bovik, are you telling ne that in saying
that sonmething in the prior art falls within the scope
of a claimor the terns of a claimthat |'mnot entitled
to ask you about the neaning of the terns if you didn't
offer explicit instructions?

MR, GRAUBART: (Object to form

THE WTNESS: | didn't say anything |like that.

MR ROBINSON: Q Ckay. Wuld a PCsSITA
understand the neaning of the term"intensity" in the
context of digital inage?

MR, GRAUBART: (Object to form

THE WTNESS: | answered that one already.
You asked ne that a long time ago. Sane answer.

MR. ROBINSON: Q Wuld a PCSI TA have
understood the term"contrast” in the digital inage?

MR, GRAUBART: (Object to form

THE WTNESS: Ch, we're tal king outside the
patents, just if they never approached this patent and
were just sitting there thinking about contrast?

MR, ROBINSON: Q Yes, just based on their
educati on and years of experience.

A Contrast, if the contrast -- contrast is
defined in a nunber of ways. For exanple, there's the

M chel son contrast. |If you have an inmage or a piece of
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an image, it's the difference of the | argest val ue and
the smal |l est value of typically | um nance or brightness
in that patch divided by the sum of the two.

O it mght be you may neasure the average
val ue of brightness in that patch and conpute the
squared error of all the pixels within the patch, and
average that squared error over that patch. That's
call ed the RVS contrast.

Those are two solidly defined contrast
definitions he mght any think of just sitting here.

Q Any ot her exanpl es?

A You know, that's -- those are good scientific
answers. |If he was thinking scientifically, he would
probably think of one of those two first. But, again,

that's outside the '132 patent.

Q How woul d your answer to that question differ
in the context of the '132 patent?

A | nean, a POSI TA would still carry that wth
them A POSI TA woul d understand that, you know, the
'132 inventor is using their own term nol ogy. So
a POSITA would -- | think I'"mgoing to ask you to point
me to a use of the word "contrast." Maybe, | don't
know, we've al nbst conpl etely avoided the clains in the
prior art in our discussion so far, which is what this

proceeding is really supposed to be about.
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But, you know, | nmean, in claim8, okay, a
PCSI TA woul d read, you know, practice, you know, the
met hod in claim?7, which depends upon claim11 and al
that's in there, "We're determ ni ng the anount of gain
to apply to the first portion of the digital inage data
conprises, determ ning the anount of gain to apply to
the first portion of the digital inage data so as to
mai ntain | ocal contrast of the first portion of the
digital imge data."

So, here, a POSITA would read, "Ch, a | ocal
contrast.” So he would understand that's sone
measur ement of contrast in a local region. He would
probably think about contrast that is at least simlar
to the kinds of contrast that | scientifically define
w t hout actually witing equations.

He woul d go to the specification and say,
"Wll, what do | nean? Wat does he nean,"” you know, by
this "maintaining contrast.” He mght turn to colum 9,
okay. Columm 9, lines 33 through 35, it says, "The
| ocal contrast nay be controlled by selectively using

vari ous sections in a cascade."

| mean, | -- when |I try to understand
"mai ntain,"” you know, what did claim8 nean by "to
mai ntain local contrast,"” | searched the entire

specification because it didn't explainit. And | think
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that the only reference to "local contrast” is here in
colum 9, where -- where the maintaining is controlling
it.

That controlling could be to nake the
contrast, you know, nore visible, you know, naintaining
a contrast mght be nmaking it nore visible or nore
anenabl e or nore -- down in the sane colum 9, lines --
| ine 40, you know, it could be based on spati al
measurenments taken together with the user preference for
t he anmount of local contrast that | also think is
mai nt ai ning | ocal contrast.

| think in all those, the contrast would
comport, if not in the equation form because the
specification doesn't state the equation for contrast,
it would at |least conport with the spirit of the anount
of variation of the values locally relative to perhaps
t he aver age val ue.

Q Did you consider the explanation at colum 3,
lines 28 to 327

A | did, yes. | think that, you know, again,
referencing, just so we have sone sort of handle, claim
8 where we're tal ki ng about mai ntaining the | ocal
contrast, you know, here it describes naki ng object edge
detail nore visible to inprove |ocal contrast.

| think this is another exanple of controlling
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or maintaining the |local contrast. And you know, if you
have an i mage and you apply sone process that inproves
t he contrast using the science definitions |I've given,
typically, it may nake edge detail nore visible. And it
al so nay have negative effects. They nake noi se nore
vi si bl e, for exanple.

Q Wul d a PCSI TA have an under st andi ng of the
term "winkl e-reduci ng paraneters"?

MR GRAUBART: (Object to form

THE W TNESS: Wi nkl e-reduci ng paraneters?

First of all, can you point that to nme in the
'132 patent?

MR ROBINSON:. Q At this point, |I'mjust
asking if a POSI TA based on their years of education and
experience in this art would have an understandi ng of
this term

MR GRAUBART: (bject to form

THE WTNESS: So | think earlier | answered
the question. | forget what the question was. |
mentioned in nmy answer often there are algorithms which
attenpt to reduce or renove noise. Sonetines they're
cal l ed noi se renoval algorithnms, but it's inpossible to
actually renove, but they're still called that. And we
still say it's noise renoval, even if it's just reducing

it.
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| would say that reducing winkles would be an
attenpt to nake the winkles | ess evident, which would
include trying to elimnate thementirely in an inmage.
O in other words, to renove them | think that renove
and reduce here could be -- | would say reduce woul d at
| east include renove in that regard.

Q Wul d a PCSI TA, given that term al one,
under stand how to apply winkl e-reduci ng paraneters to a
digital imge?

A Do what ?

Q Wul d a PCSI TA, in 2009, have understood just
how to apply winkl e-reduci ng paraneters to an i nage,
woul d have understood how to do that?

A They woul d probably have sonme ideas in m nd of
how to do that. | think nore specifically, if they're
given an invention for reducing winkle paraneters, they
woul d understand how to read, you know, the teachings
about wrinkle-reducing. Wuldn't be beyond a POSITA to
under st and how sonebody's invention for winkle
reduction or renoval would work

Q So let's go back to chromaticity for just one
monent. Would a POSITA, in 2009, based solely on their
educati on and experience, have understood the term
"chromaticity distribution"?

MR, GRAUBART: (bject to form
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THE WTNESS: | nean, broadly speaking, they
woul d need a context. But broadly, just to understand,
you know, exactly how distribution is being used, but,
you know, typically distribution is often used to refer
toif it's in an inmage. And we're tal ki ng about i nage
her e.

It's referring to, you know, an enpirical, you
know, I'll just use the word enpirical probability
di stribution of whatever color feature is being neasured
here. GCkay? Could be the colors thenselves, the R G
and B, or sone color-derived features. |In other words,
that kind of distribution is, you know, usually called a
histogram But it's also called a distribution.

Q If a POSITA, in 2009, were told to analyze a
chromaticity distribution, would a PCSI TA know what to
do?

MR GRAUBART: (bject to form

THE WTNESS: |If they knew what the purpose of
the anal ysis was for, then they |ikely woul d have
understood that there's a suite of approaches they could
depl oy. |'m being specul ati ve here agai n because |

don't know what the context is that we're tal ki ng about

necessarily.
But in a normal situation where they had a
context, | would think they woul d understand that
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there's sone general approaches or broad set of nethods
to deploy to anal yze.

MR ROBINSONN Q So colum 3, lines 31 to --

30 to 32, tal k about "nmaki ng object edge detail nore
visible, i.e., to include local contrast."

A Mhm | see that.

Q Woul d bl urring decrease |ocal contrast?

A Blurring can affect |ocal contrast, and it can
reduce |l ocal contrast. It doesn't necessarily.

Q Can you give ne an exanple of a blurring

function that would not decrease |ocal contrast?

A Well, first of all, there's a lot of blurring
functions. Let's just go down here and | ook at |ine 39
where he nentions sonething called a two-di nensi onal
| ow-pass filter. That's an exanple of a blurring, a way
of blurring. Gkay. Not the only way, but it's a way of
bl urri ng.

So suppose | supply that filter with an i mage
that's constant. That constant i nage has zero contrast
using all the definitions | gave you. In other words,
every value in the inage is constant. Let's say it's a
| um nance or a grayscal e i mage.

Low pass filtering has no effect on that inmage
nor on its contrast. That's an extrene exanple. There

may be part of the inage that is so snooth, that the
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| ow-pass filtering either, you know, effectively has no
effect on the contrast.

Q What do you nean by "snopot h" when you descri be
part of an image?

A Snmooth in ternms of inages is pretty nuch --
this is just an intuitive sense. | nean, if an image is
snooth in aregion, it's not changing very fast. It may

be intrinsically that way. Like a picture of the sky
W thout clouds is very smooth. O it may be that you
apply a, you know, an appropriately desi gned snpot hi ng
filter by selecting the appropriate paraneters of that
filter to snooth, snooth the inmge.

Q Is it correct then to say that "snooth"
indicates relatively little contrast, at least wth
respect to sone reference that has nore contrast?

A Can be. | nean, you need a context here.
wouldn't limt it to that.

Q Your answer a nonent ago said there nay be
part of the image that's so snooth, the | ow pass
filtering either effectively has no effect on the
contrast.

| think that suggests a |link between snooth
and contrast. I'mjust trying to understand that |i nk.

A It's just neant as an exanple. | gave an

exanple of a constant image. | haven't, you know --
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actually, | forget what the question is. M apol ogies.
Q Is there an inverse relationship between

snmoot h and contrast, meani ng snoot hness i ncreases as
contrast decreases?

MR, GRAUBART: (Object to form

THE WTNESS: No. The definition of contrast
Is not meant to be specifically a neasure of snooth.
It's neant to be a neasure of contrast.

|"'mtrying to be explanatory. | didn't nean
to mslead by saying, you know, snmoothing is
specifically for contrast reduction. You can reduce the
contrast of a picture wthout doing any snoot hi ng.
There's not hi ng synonynous here.

MR. ROBINSON:. Q Does snpoothing necessarily

reduce the contrast?

A | already said no. | think | said no. | said
sonething like no. You asked ne if blurring reduces the
contrast. | think of, you know. ..

Q All right. Just to make sure we're clear, are
you usi ng snoot hi ng as synonynous wth blurring?

A Snoot hi ng can be bl urring.

Q | s snoot hi ng necessarily blurring?

A No. W haven't defined snmoothing. | think an
aut hor coul d defi ne snoot hi ng how t hey want and what
they're snoothing. No, | don't think it necessarily
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means that. | can think of exanpl es where you're
snoot hi ng sonet hi ng, but you're not necessarily
bl urri ng.

Q Can you give ne one of those exanples, please?

A Yeah. | nean, in classical inage video
conpressi on standards, there's sonmething called an
in-loop filter. What it's neant to do is to renove
bl ocking artifacts. OCkay?

But it's neant to do that w thout changi ng the

content of the video. So the video | ooks the sane, but

t he blocking artifacts are renoved. A debl ocki ng

algorithmis an exanple of, you know -- | forget the
question again here. I'mgetting a little tide up wth
snoothing and blurring. 1'Il finish ny exanple.

MR ROBINSON: Q An exanple of where you're
snoot hi ng but not necessarily blurring.
A That's what | thought. Ckay.
So in that case, you're renoving the bl ocks,
but you're not blurring the image. That's an exanpl e.
So | think renoving bl ocks froman i mage could be vi ewed
as snoothing. That's just one interpretation. |'m not
trying to define snoothing here. | think you need a
context to define snoot hing.
Q Woul d a PCSI TA have understood snoothing to

i nclude that block renoval exanpl e you just gave?
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A Ch, sure, a very fanous exanple of an in-1oop
filter.
Q M hm Can you give nme an exanple in the
context of editing a still digital imge of sonething

t hat invol ves snoot hi ng but woul d not necessarily
i nvol ve blurring?

A Debl ocking a still inmage, just to stay on the
same vei n.

Q What is deblocking in the context of a still
i mage?

A Still i1 nmages get conpressed too, particularly
by an algorithmcalled jpeg. |If you conpress too nuch,
you get bl ocking artifacts. You can apply a debl ocki ng
algorithmto try to renove those blocking artifacts.

Q What is a blocking artifact in that context?

A The i mage | ooks bl ocky.

Just to give you sone context, in jpeg, you
break the image in little pieces, which are typically
8x8 size, and then you transformthemto anot her donai n.
And that other domain, which is called a
di screte-cosi ne-transform domain, you actually eradicate

information. You quantify it. And then you transform

back. And there may be sonme other steps, but not so
rel evant.

Because of that |oss of information, those

www.LexitasLegal.com/Premier Lexitas 888-267-1200

Page 82 of 257




© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o 00 M W N Rk O

Alan Bovik, PhD - March 28, 2019

83

little blocks you nay notice they are indeed separate
little blocks wwth little sort of visible boundaries

t hat appear between them

Q So. ..

A And that's a very unpl easant experience
debl ocki ng.

Q This is probably a stupid question. | know

it's not ny first of the day.

Does bl ocking artifacts refer to sonething
that m ght be nore colloquially referred to as pixel ated
edges?

A Ch, they're broadly related. | would say
pi xelation is a kind of different, you know, bl ocking
that occurs than what occurs in jpeg.

Q Wul d a PCSI TA have been aware of any ways of
blurring that did not involve snoothing?

MR GRAUBART: (bject to form

THE W TNESS: You know, again, if an inage is
al ready snoothed, for exanple, if you blur it, you're
not snmoothing it. [It's already snoboth. Say a constant
i mage, picture of the sky and | blur it, maybe not hi ng
happens or at | east nothing visual happens.

MR ROBINSON: Q Does the effect of a
blurring function depend on the input imge?

MR, GRAUBART: (bject to form
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THE WTNESS: |I'msorry, one nore tine?

MR ROBINSON:. Q Just to tie back to your
| ast answer, you said, "If an inmage is already snoot hed,
for exanple, if you blur it, you' re not snoothing it.
It's already snmooth. Say a constant inmage, a picture of
the sky and | blur it, maybe not hi ng happens or at | east
not hi ng vi sual happens.”

| just want to understand that. | think that
nmeans that the effect of a blurring function on an i nmage
depends on the inage that you start wth.

A Depends on what we nean by "blur" here, too,
Counselor. W haven't really said what we nean by
"blur.” 1've kind of gone along with this.

| think that, you know, a blur can be |inear
or nonlinear. It can be arise frommany different
things. It may or may not be processing. It nmay be
part of a photographic process. You know, it's -- it
may be somet hi ng undesirable. It maybe sonet hi ng
desirabl e.

You know, so, we're kind of in the |and here
of nonspecifics.

Q Wul d a PCSI TA have understood the term
"blurring” in the context of digital inmage processing?

MR, GRAUBART: (Object to form
THE W TNESS: Everything, all the exanples
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just gave are in the context of digital imge
processing. That's why |'mputting out this very -- we
need to get a little bit nore specific.

MR ROBINSON:. Q Maybe we can start with an
answer to ny nonspecific question.

Wul d a PGSl TA have understood the term
"blurring” in the context of digital imge processing?

MR, GRAUBART: (Object to form

THE WTNESS: A PGOSI TA woul d have under st ood
that that could nean a lot of things. It could have
been, you know, an intentional blur, an unintentional
blur. It could have arisen froma defocusing of a
canmera. It could have arisen froman algorithm It
could have arisen froma |lot of different things.

He woul d have a broad notion of nany
possibilities. Again, I'mnot assigning this within the

context of anything either in the '132 patent nor in any
of the prior art references that |'ve brought forth in
the context of the '132 patent. |It's outside all of
those prior references as well as the '132.

MR. ROBINSON: Q Wuld a PCSI TA have

understood the term"blurring” in the context of an

intentional function performed on a digital inage?
MR, GRAUBART: (Object to form
THE WTNESS: Well, | nean, maybe you want to
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point to me where it's used. Gkay? | nean, because
there are so many ways of applying intentional blur that
have different purposes. | really do need sone context.

MR, ROBINSON: Q Ckay. The PGCSITA you' ve
defined woul d al so need that context.

A Ch, yeah.

Q To understand the neaning of blurred in the
context of an intentional function perforned on a
digital inmage.

A He woul d understand that there's a variety of
ways of blurring and a variety of different purposes for
blurring. That would nodify the nature of the blur. |If
it was intentional, okay. It may not have anything to
do with producing inmages that are neant to be vi ewed.

Q | want to tie back to some of the questions
asked earlier about an inmage correction.

A M hm

Q | think it's fair to say that a PGCSI TA woul d
have understood that an inage correction involves sone
change to an i nage?

I"mnot limting that to a particul ar purpose.
|"mjust saying it involves sonme change to an i mage.

MR GRAUBART: (bject to form

THE WTNESS: |If you have an entire inage and

you're correcting it in sone nanner, | don't have a
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problemwi th sone changes being applied to the inage.
MR ROBINSON:. Q In the context --

A | nean.

Q Sorry. Go ahead.

A Let nme just say a correction algorithm when
applied, mght turn out nothing changes. | just want to
make sure. Just because | don't know if the person
knows what inmage is comng or not, for exanple, or
whet her it needs to be corrected.

Q So the output -- nake sure |I'musing the sane
words. The output of a correction algorithm depends on
the image that's comng in or the input inmage?

A | think generally if you have say an
algorithm the output of the al gorithm depends upon the
input, if that's what you' re asking. Generally
speaki ng, yeah.

Q Ckay. Is it a fair inference fromthat that a
correction algorithm-- that a POSI TA woul d have
understood that a correction algorithmin this imge
processi ng context that we're tal king about specifies
sone change relative to the input inage?

MR GRAUBART: (bject to form
THE WTNESS: No. | nean, your algorithm may
not know anyt hi ng about the input imge until he

receives it. | don't really know where that's goi ng.
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MR ROBINSON: Q Well, the -- excuse ne.
The correction algorithmcan't do anything to
an input image until it receives the input inmage; right?

A | think we can agree to that.

Q At that point, to the extent that an algorithm
depends on the input image, it knows what it needs to
act on the input image; is that right?

A | don't agree that the al gorithm depends upon
t he i nput i mage.

Q Let nme repeat the question.

Once the input inage is received, to the
extent that an al gorithm depends on that input inage,
the al gorithm shoul d know what it needs to act on that
I mage?

A | don't know what you nean by the al gorithm
dependi ng upon the imge, whether it's to an extent or
ot herwi se. When an algorithmis operating on an inage,

t he out put depends upon the inage.

You know, it could be that the algorithm-- |
mean, there exist algorithns that self-nodify, depending
upon the inmage or the algorithmthat naybe adapt in sone
way. | don't see anything like that in your question.
It's not generally a truth.

Q All right. I1'mnot trying to be clever here.

|'mjust going to ask you one sinple clarification on a
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statenent you nmade in your |ast answer.

"When an algorithmis operating on an inmge,
it's the output that depends on the inmage." Wen you
refer to "the inmage" in that sentence, are you saying
t hat when an algorithmis operating on an image, it's
t he out put that depends upon the input inmage that it's
operati ng on?

MR, GRAUBART: (Object to form

THE WTNESS: Again, this has nothing to do
with the patents, prior art, reports. | think it's fine
to say that if I have an inmage and | applied an
algorithmto it, then the output depends upon the input.
And depends on the algorithm too. | nean, otherw se
you got to point ne to specific stuff in these
docunents.

MR ROBINSON:. Q Wbuld anything about that
| ast answer change if | asked you specifically about the
per spective of a POSI TA in 2009?

A | think a POSI TA woul d understand if you have
an algorithmthat's neant to operate on inmages, then the
out put woul d depend on the algorithmand on the inage in
some sense of "depend." W haven't even sai d what
"depend" neans.

| nean, that's how specul ati ve and

hypot heti cal these questions are. |It's hard for ne to
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give you anything. | want to be specific. | want to
hel p.
Q Wul d a PGSl TA have understood the neani ng of

t he word "depend” in the context of this?

MR, GRAUBART: (Object to form

THE WTNESS: | don't see "depend” anywhere in
here. Point nme to "depend,” and I'l|l tell you whether a

PCSI TA woul d under st and "depend. "

MR ROBINSON: Q Do you nean to suggest that
a POSI TA would need to see it in print to understand the
meani ng of "depend"” in the context that we've been
di scussi ng, an al gorithm dependi ng on an input --

A Yes. "Depend" could nean many t hings.

Q What coul d "depend” nmean in this context of an
al gorithm s out put depending on its input?

A Alot. It could nean, for exanple, the
algorithmis adaptive to the input, okay, in sone way.
So it would change the nature of the dependency, okay.
| could conceive an algorithmthat does nothing. GCkay?

Well, then the output very much depends on the
al gorithm but not the input, okay, because -- let's
suppose an algorithmjust outputs zeros, all right, then
you know, the output depends only on the algorithm
Doesn't matter what you feed it. Ckay.

| don't know what "depend" neans here. You
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got to explain, Counselor. Qherwise, |I'mjust throw ng
hypot heti cal neani ngl ess answers out there, which don't
tie in any way to this case

Q Can you give nme an exanple of any algorithmin
this art that a PCSI TA woul d have used or been aware of

that just output zeros and input with a digital inmage?

A No, but I"'mtrying to show how your questions
are ill-posed. That's why | give an answer. It's not
nmeant to be difficult. |It's meant to say that you're

just pulling this word out of the air that's out of the
air and you're not pointing to ne its use, either in ny
own report, which is what this proceeding is about, nor
iIs it in the patent, which this proceeding is about, nor
iIs it in the petitions or the prior art that |
presented, which we haven't even tal ked about, really,
at least not in any direct way. | think we've tal ked
about material in sone of the prior art wthout actually
stating it to be so.
Q Woul d you agree the word "depend” is a

wel | -under st ood and commonly used termin the English
| anguage?

MR GRAUBART: (bject to form

THE WTNESS: | think "depend" is used a |ot
in the English | anguage, and it has different contexts,

you know. Sonet hing m ght depend weakly or strongly.
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You know. We're not just tal king about the English
| anguage here; we're tal king about very specific
technology. W're failing to get into the specifics.

MR. GRAUBART: Counsel, we've been goi ng about
an hour and a half since our |ast break. W' re getting
close to noon. [|'Ill put it to Dr. Bovik.

THE WTNESS: Let's take a break, and | nean,
l'mhere all day. Let's take a break and thi nk about
| unch maybe around 1: 00-ish, if Counselor is okay with
t hat .

MR, ROBINSON: Eat lunch at 1: 00 or take a
| unch break now and cone back at 1:007?

THE WTNESS: Eat |unch around 1: 00, unless

you're |i ke ravenous now or sonet hing.

MR. ROBINSON: No, |'m good.

MR, GRAUBART: That worKks.

MR, ROBI NSON: Take 10, cone back at noon.

MR GRAUBART: That's fine wth ne.

(Recess taken: 11:49 a.m - 12:00 p.m)

MR ROBINSON:. Q Dr. Bovik, during the break
we just concluded, did you discuss with Petitioner's
counsel your testinony today?

A | did not discuss anything substantive about
t hi s case.

Q D d you di scuss any nonsubstantive aspects of
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your testinony?
A Well, | wondered about whether or not | wll
conti nue to consi der, you know, questions that are

out si de the case. And that's all.

Q Were you given any instructions in that
regar d?
A | absolutely was not.

Q During the previous break, did you have any
di scussions with counsel for petitioner about your
testi nony today?
A | did not.
MR. ROBINSON: Let ne hand you what's been
mar ked as Exhi bit 1004.
(Exhi bit No. 1004 was narked for
identification.)
MR. ROBINSON: Q Do you recogni ze this,
Dr. Bovi k?
A Yeah. This is one of the prior references.
Q This is the Needham reference; correct?
A That's correct.
Q In the context of this Needham reference, how

woul d a POSI TA have understood the term"intensity

dynam c range"?
A (Revi ew ng docunent.) For exanple, in

par agraph 3, tal ks about, "Rescaling may work well when
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the cause for poor digital photo quality, e.qg., snall
intensity dynamc range, is responsible for the overal
degradation of the entire digital photo."

So referring to a dynam c range of intensity.
| think long ago | said dynam c range could be
interpreted range of values it m ght take.

Q Woul d a POSI TA understand the intensity
dynam c range then to be range of values that intensity
m ght take.

A What was the first part of the question?

Q Wul d a PCSI TA understand the intensity
dynamic range to be a range of values that intensity
m ght take?

A O at least related to it, | would say that
woul d be fine.

Q All right. Are you able to answer this
question with a yes or no: Wuld a PGSI TA under st and
the intensity dynam c range as used in the Needham
reference to be a range of values that intensity m ght
t ake?

A A PCSI TA m ght have that understandi ng.

Q Are you able to say definitively what

under st andi ng a PCSI TA woul d have of that termin the
context of the Needhamreference?
A (Revi ewi ng docunent.) You see, I'lIl tell you
www.LexitasLegal.com/Premier Lexitas 888-267-1200

Page 94 of 257




© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o 00 M W N Rk O

Alan Bovik, PhD - March 28, 2019

95

what, I'll just say yes to that.

Q All right. Wuld you please say definitively
how a PCSI TA woul d understand the term"intensity
dynam ¢ range" in the context of the Needham reference?

A Vell, I -- 1 think it's pretty nmuch what |
said earlier when you asked nme about what dynam c range
nmeans. |It's a range of values that intensity woul d
take -- or does take. | nean, if it's an inmage that has
an intensity dynamc range, then | would say it's the
range of values the intensity is taking in that image.

Q You nean the range fromthe |lowest intensity
in the image to the highest intensity in the i nmage?

A That woul d be one way of neasuring it. |
don't object to that as sonething we m ght use as an
exanpl e.

Q | s there another way of neasuring or defining
the intensity dynam c range of an inage?

A That woul d be the nbst common.

Q Are there any other ways that a POSI TA woul d
have known of in 20097

A Vell -- (Review ng docunent.)

Again, I'mnot trying to be in any way el usive
here, I'mjust recognizing that you' re not pointing to
any use of the term"intensity dynam c range" in

Needham It's nmentioned nmany tines, okay. And |I'mjust
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poi nting out, you know, why don't you point nme to a use
of it in Needham It appears in nultiple places.

That way, | can opine upon how t hat POSI TA
woul d understand the use of the term"intensity dynamc
range" in Needham rather than giving a bl anket
statenent that Needham m ght nodi fy sonepl ace or m ght
be in sonme subtle way even contradictory to that
under st andi ng that | gave.

| mean, specifics matter here. They really
do.

Q Appr oxi mat el y how nmany hours have you spent
studyi ng the Needham ref erence?

A | didn't neasure how many hours | spent that.
| can tell you the term"intensity dynam c range"
appears multiple times throughout it. | nean, for
exanple, it appears in paragraph 28. It appears in
par agraph 32 where it says, you know, "As anot her
exanpl e to enhance the contrast 740 of an inage feature,
an intensity dynam c range nmay be specified as an
operational paraneter so that the contrast in the
detected image feature will be scaled to the specified
dynam c range."

So this is a dynamic range. |It's a target for
that i mage, which some algorithm nay produce. | just

think it's appropriate when answeri ng questi ons about a
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reference and a termthat's in that reference that you
direct ne to where it's used. |'mhappy to be as
specific as you want there.

Q "' mgoing to object to everything after the
first sentence of that answer as nonresponsive.

Wul d you say that you've thoroughly reviewed
t he Needham ref erence?

A Yes.

Q Are there any uses of "intensity dynamc
range" that you can point ne to as being inconsistent
with other uses of "intensity dynam c range” within this
pat ent application.

A | don't think there's the word "inconsistent."
| can't think of any, nor am1l finding any right now
where the termis used inconsistently relative to
another. 1've already said | think the dynam c range is
the range of values it can take -- or it does take.
shoul d say does take. |'mnot sure what nore you're
| ooking for. | did point out the dynam c range m ght
change for an inage.

Q Par agraph 22 of Needhamrefers to wei ghts that

may be assigned to different inmage features to specify

the relative inportance, refers to correction
oper ati ons.

A Yes.
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Q And it refers to correction paraneters.

How do those three terns differ in the way
t hat Needham uses that ?

A ' msorry, so paragraph 22, weights and what
el se?

Q Wei ght, correction operation, and correction
paranmeter. How would a POSI TA understand those three
terns?

A (Revi ewi ng docunent.) Let's set aside the
correction operation first. Gkay? A correction
operation is an algorithmwhich corrects an i mage
according to sone specified criteria. Al right.

The correction paraneters, as | explain in
par agraph 52 of ny report. The correction unit 270 can
apply different anounts of a correction to different
i mage features. Wights can be assigned to different
i mmge features, such as a face, such as a building, such
as a, whatever, a car, to specify their relative
I nportance and to use to control the amount of the
correction paraneter when applying the correction
operation to the image feature. This is explained in
par agraphs 22, 27, 35 of Needham

So, really, the weights control how nuch of
the correction occurs, meaning control correction

par anet er .
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Q How does the correction paraneter influence

the correction operation?

A Well, for exanple, on a human face, it nmay
correct in one way. |In a background, it may correct in
anot her.

Q How does that relate to the correction

par anet er ?

A You would nodify the correction paranmeter, for
exanple, to be different values or to operate
differently in different parts of the inage, according
to the weights. It says here, "Wights nay be assi gned
to different image features to specify their relative
i mportance.” This is from paragraph 22. "Such weights
may be used to control the correction paraneters during
the correction.” Ckay?

It explains very clearly here. "For instance,
the correction operation of maxim zing the intensity
dynamic range is applied to both human faces and
bui Il dings and a hunan face feature has a hi gher wei ght
than a building feature, the intensity dynam c range
used for correcting human faces in an i mage nay be
| arger." Ckay?

So it may be that a correction paraneter
relates to how large the intensity dynamc range is in

sone region of the picture, or it mght be sonething
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that controls contrast.

Q If the correction paraneter relates to how
| arge the intensity dynam c range is, what would the
correction operation be?

A Vell, | nmean, in paragraph 22, it says the
correction operation of maxim zing intensity dynam c
range. Naturally, that would be, you know, within a
context of, you know, where in the imge, how much that
-- what that maxi numintensity dynam c range is all owed
to be mght be different in different places, according
to the correction paraneter

So for a face, you mght be allowed a | arger
dynamic range to naxim ze intensity. 1In a different
part of the image, you m ght have a snaller all owable
intensity dynam c range that you can maxim ze the inage
to neet.

Q So paragraph 22 al so says, "Wights nay be
assigned to different image features to specify the
relative inportance.” Isn't it the weight rather than
the correction parameter that is inparting or causing
that difference between different areas of the imge?

A They' re both part of it.

Q So what woul d the correction paraneter be then
in this exanpl e?

A It doesn't say exactly, but it could be, for
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exanpl e, you know, the all owabl e dynam c range that you
can maximze the image in that region to fill.

Q But Needham doesn't say that?

A That's what occurs to nme. He does say -- he
does say it. He says, "The intensity dynam c range used
for correcting human faces in an i nage nay be | arger
than that used for correcting buildings in the i mge."
So he says exactly that, really.

Q Where does he say that is the correction
par anet er ?

A Vell, | nmean in the i medi ately preceding
sentence, he says, "For instance, if the correction
operation of nmaxim zing intensity dynamc range is
applied to both faces and buil di ngs, and hunan face
feature has a high weight" -- actually the sane
sentence; there's a conma separator -- "has a higher
wei ght than the building feature, the intensity dynamc
range used for correcting,” and everything else | read.

Clearly, it's the correction operation could
be and likely is nodifying the all owabl e dynam c range,
according to the regi on as expressed by the wei ght given
on that region. That's ny reading.

Q But what's the correction paraneter and how
does it relate to that correction operation and wei ghts?

MR, GRAUBART: (bject to form
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THE WTNESS: The correction paraneter would
be the size of the intensity dynam c range for a region,
in the way |'ve been expl ai ni ng.

MR. ROBINSON: Q \Wiere does Needham say
t hat ?

A Doesn't have to say those exact words. |It's
obvi ous here. The correction operation of maxi m zing
the intensity dynamc range, if it wasn't controlling
the size of that allowable dynam c range, then this
i nvention woul dn't be doing anything different, but it
is doing sonething different.

It 1s nodifying that intensity dynam c range
| ocally based on the weights. And that nodification of
the intensity dynamc range is, you know, the correction
par anet er .

Q D fferent than what?

A | don't understand your questi on.

Q You testified that, "If it wasn't controlling
the size of that allowable range, then this invention
woul dn't be doing anything different, but it is doing
sonething different."

D fferent than what?

A Ch, than just maxim zing the dynam c range
everywhere equal ly, the sane maxi mum dynam c range.

Clearly, the dynam c range is changing on a | ocal basis.
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The weights tell the algorithmto change it. The
correction paraneter is how | arge that dynam c range is.
That's the best reading of this.

Q What el se could that correction paraneter be?

A Well, it would be -- | don't see any other
I mMmedi ate interpretation fromthis one exanpl e here of
correction.

Q In this exanpl e, at paragraph 22, Needhamis
appl ying the correction operation of nmaxim zing
intensity dynam c range to the face and the buil di ng.
It's your understanding or your opinion that a POSITA' s
understanding is that the correction paranmeter changes
based on whether it's being applied to a face or whet her
it's being applied to a buil ding?

A Vell, it says "for instance,"” okay. Could be
that, you know, the correction paraneter has one val ue
on the face and has anot her val ue on the buil di ng.
There's other things in the picture. R ght?

For instance, and, you know, keep in mnd that
I n paragraph 21 preceding this, it's tal king about one
or nore correction operations. And | bring that up

because it's tal king about correcting it according to

size of the face. So you m ght have a different

criteria for adjusting the dynamc range of a face of a

certain size. It goes to the correction paraneter's the
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sane that are changing the target intensity dynamc
range that you want to naxim ze to.

Q Does that nean the correction paraneters
correspond to different correction operations?

A Vell, | don't think you necessarily apply --
you know, let's | ook at paragraph 20 right above. It
really answers that question. "Further, when one or
nore correction operations are applied to individual
i mage features" -- inmage features are things like faces
and buildings in Needham Ckay? Features are objects
in Needham -- "different types of correction operations
may be applied to different image features.” Ckay? So
there is different correction operations, part of your
questi on.

"For exanple, maxim zing the intensity dynam c
range" -- in effect, he says enhancing the contrast,
well, it nmay have that effect -- "nmay be performed on a
human face i mage feature" -- that would inply sone sort
of correction paraneter we've already been tal king
about -- "and a different correction operation that
i ncreases the brightness nay be applied to the i nmage
feature that represents the sky." Sky bei ng anot her
object. So you have perhaps a different correction
par anmet er there.

So if you' re asking can different correction
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operations have different correction paraneters -- |
t hi nk your question was along those lines -- then yes.
Q Par agraph 20 gi ves an exanple of different

corrections being applied to different features;

correct?
A Yes, sure.
Q Paragraph 21 says that different correction

operations can be perfornmed on different occurrences of
t he sane type of feature. Correct?

A | nmean, what it says is, "The one or nore
correction operations perfornmed on different occurrences
of the sane inmge feature types, e.g., different hunan
faces, may also differ and may be controll ed by one or
nore operational paraneters.”

Q So those different correction operations in
par agraph 21 woul d t oget her change the dynam c range of
different instances of a human face?

A No, they don't have to. Just says, for
exanple. Could be sone other kind of correction
operation. Brightness changi ng.

Q In the exanpl e of paragraph 21, different

correction operations applied to the different human

faces in an inmage could result in a |arger dynam c range
of the |l arger face.
A | think -- is there a question there?
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Q Woul d a PCOSI TA under stand paragraph 21 to say
that different correction operations applied to
di fferent human faces in an inage could result in a
| arger dynami c range of a larger face?

A | think the exanple is just one of the
correction operations. Ckay? It says one or nore, and
then when it says "for exanple,” that's just one of the
correction operations. Another correction operation
coul d be just doing sonething else. Mybe affecting
color of skin. It may be affecting, you know, the
degree of blur of a background. It may be doing any
nunber of other things of the other correction
operations if there are other correction operations.

Q Is the | ast sentence of paragraph 21 referring
to the intensity dynamc range, or is it speaking nore
broadly than that in its nention of dynam c range?

A Vell, | nean, there's two sentences there, for
exanple, the intensity dynam c range used for correcting
a particular face may be determ ned, bl ah, blah, blah.
And then I think in the second sentence, it's carrying
on fromthat.

So the large of the face, sane exanple, the
| arge of the dynam c range that may be used. OCkay?
Meaning this is referring to the correction paraneter.

' mtal king about if you have a bigger face, it may
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all ow a bigger dynam c range for that bigger face. But
this is all just, you know, one exanple, "for exanple,"
this one exanpl e.

Q I n your previous testinony, you stated that
PCSI TA coul d understand dynamic range to refer to a
vari ety of characteristics of an inage.

Wul d a PCSI TA understand the | ast sentence of
paragraph 21 and its reference of dynam c range to be
tal ki ng about intensity dynam c range or dynam c range
nore general ly?

A In the last sentence, | think it's connected
to the one previous. | think just in this one exanple,
this one instructive exanple that is not al
enconpassing, | think he neans intensity dynam c range.
Cones right after the previous sentence talking about
the sanme thing. Doesn't nean that's the only thing that
Needham i s t eachi ng.

Q Is it your opinion that a PCSI TA woul d
understand the | ast sentence to exclude other types of
dynam c range?

MR GRAUBART: (bject to form

THE WTNESS: | don't think it excludes ot her
forms of dynam c range fromthe general teachings of
Needham | just think we have two sentences in a row

He tal ked about intensity dynam c range once.
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| think for that particular exanple, | think
he's -- he intended -- he didn't say it, but | think he
i ntended that dynamic range in this single context is
intensity dynam c range in the second sentence as well
as in the first sentence.

MR ROBINSON:. Q On the first sentence
refers to different -- refers to one or nobre correction
operations and also refers to being controlled by one or
nore operational paraneters. |Is the relationship
bet ween the size of face and the size of dynam c range
controll ed here by the correcti on paraneters?

A So you m scharacterized what | said. Wen
nmentioned first sentence, | neant the sentence
begi nni ng, "For exanple,"” conma.

Q | wasn't characterizing your testinony at all.

| was referring to the first sentence of paragraph 21.

A Ckay. I n any case, just so there's no
confusion, when | said "first sentence,” | neant, "for
exanple, comm,"” and the rest of that. Everything I

said relative was in reference to that first sentence
and second sentence.
So now, | better get the question agai n about
the first sentence of the whol e paragraph.
Q The first sentence of the paragraph 21 refers

to one or nore correction operations, and also refers to
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the correction operations being controlled by one or
nor e operational paraneters.

s the relationship described in paragraph 21
bet ween head size -- sorry -- face size and intensity
dynam ¢ range controll ed by one of the correction
par anet ers?

A Well, | think it gives an exanple. The first
sentence is nore general. It devolves to an exanpl e,
"For exanple.” | think that the, you know, the size of
the dynamc range, | think it's teaching that one of the

operati onal paraneters, neaning correction paraneters,
woul d be the size of the dynam c range in that exanple.
Doesn't say anythi ng about the other correction

par anet ers operati ons.

Q So just to sumrari ze, paragraph 21 |lists an
exanple of different types of features being corrected
with different types of correction operations?

A | don't think it says that. | nean, it tal ks
about one or nore correction operations on a sane inage
feature even. Ckay? So | think -- | think Needham was
tal ki ng about applying nultiple different operations
possibly to multiple different features or objects.

Q All right. Let nme quote paragraph 20.
"Further, when one or nobre corrections operations are

applied to individual inmage features, different types of
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correction operations may be applied to different inage
features."

A You' re readi ng paragraph 217

Q No. Paragraph 20.

A Ch, 20. " msorry, | thought we were on 21
still. W've been there so long. Gkay. Paragraph 20.
(Revi ewi ng docunent.) | nean, | think what

you read is what is witten.

Q Then it's foll owed by, "For exanple,
maxi m zing intensity dynam c range, i.e. enhance the
contrast, may be perfornmed on a human face inage feature
and a different correction operation that increases the
bri ghtness may be applied to the imge feature that
represents the sky."

Is it a fair characterization in paragraph 20
that it provides an exanple of different correction
operations being applied to different types of features?

A Sure. \Were one feature is a human face
obj ect and another is a sky object.

Q And t hen paragraph 21 provides an exanpl e of
di fferent dynam c ranges being applied to a correction
operation of two different instances of the sanme type of
feature.

A Is that a question? Am | supposed to agree?

Q Yes.

www.LexitasLegal.com/Premier Lexitas 888-267-1200

Page 110 of 257




© 00 ~N oo o b~ w N P

N NN N NN R R R R R R R R R
g N W N P O © O N o 00 M W N Rk O

Alan Bovik, PhD - March 28, 2019

111

A Wll, let's just be really clear. You know,
we may say that the human face is the feature, hunan
face object is the feature, but, you know, that face nay
have different sizes. So it's not the sane instance of
a face, object, or feature. So if you have a bigger
face and a snaller face, then the dynam c range applied
to those sane class of -- objects fromthe sane cl ass of
features, we may have -- the dynam c ranges may be
different.

Q Par agraph 22 gives an exanple of a single
correction, i.e., maximzing intensity dynam c range
being applied to different types of features just with
di fferent weights.

A Wll, | think it's applying -- we're tal king
about the 132. | think it's applying different anounts
of correction, to use the claimlanguage fromclaim1 of
the '132 patent. So for one -- for the face, if you
have one dynam c range that you maxi m ze, change the
pi xel, the intensities in that face to neet -- to
maxi m ze that one range, you have a building with a
different range that you nmaximze to. You're applying
di fferent anobunts of correction to those two regions to
use the clai ml anguage.

Q So Needham contenpl ates several different

types of correction operations; correct?
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A Wll, I'll point you to it tal ks about
I ncreasi ng brightness, for exanple.

Q | n paragraph 22, Needham doesn't say that it's
applying an intensity dynam c range correction to the
face and the buil di ng because there's a face in the
I mage; does it?

A | don't think that Needhamis saying that the
exanple that begins wwth "for instance" in paragraph 22
requires that the input inmge have faces in it. They
may or nmay not.

Q And i n paragraph 22, Needham doesn't say t hat
it's applying an intensity dynam c range correction to
the face and the buil ding because there's a building in
the i mage; does it?

A | think the al gorithmwoul d be applied whet her
or not there's a building in the inmage. You know, and
keep in mnd, it's just a "for instance" here.

Q Woul d that algorithm al so be applied whet her

or not there's a face in the i mge?

A | already said that. Yeah. There's nothing
t hat says here that you wouldn't -- couldn't apply to
algorithm | nean, | don't think the exanple is
limting. It just says "for instance," "faces,"
"buildings.” There m ght be three or four other

features that are treated differently and have different
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dynam c ranges applied to them according to a correction
paranmeter. The algorithmwould still be functional.

O it mght be that sone i nages don't need
correction because -- maybe the intention is that it
doesn't have faces or buildings. And in that instance,

t he designer of the algorithmdoesn't care whet her
there's a nore visible face or not.

| nean, keep in mnd the | ast sentence here,
you know, we're tal king about a hypotheti cal exanple --
not hypothetical, but an exenplary exanple. "In this
way, the hunman faces nay be corrected so they becone
nore visible than buildings.”

Q So the weighting in this exanpl e of paragraph
22 is what's used to sort of distinguish the application
of a single correction paraneter to two different types
of features?

A | think it only gives -- | think it's really
teaching to nmake faces nore visible. It gives an
exanpl e of buil dings as sonething that woul d be nade
l ess invisible relative to the face. | don't think the
intention is there would only be pictures of faces and
buil dings. Again, this is a teaching. This is teaching
to hel p the PGOSI TA under st and.

Q Woul d you please refer to Exhibit 1017, which

I's your declaration fromthe 1251 proceedi ng.
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A Yes, sure.

Q Specifically page 52, elenent (e)?

A Let nme get there. 52 (e), yeah.

Q Which recites, "Processing the converted i mage
usi ng wrinkl e-reduci ng paraneters.”

A M hm

Q In the right-hand col um, you quote four

excerpts from Konopl ev provisional, which is
Exhibit 1012. 1'Il hand you a copy of that as well.

(Exhibit No. 1012 was marked for

identification.)

MR ROBINSON: Q You, in the first one on
par agraph 25 of Exhibit 1012, it states, "In one aspect
of the invention there is provided a nethod for
aut omat ed enhancenent of digital inages containing
portraits or images of human faces by correcting
i nperfections such as winkles, skin blem shes,
freckles, pinples, et cetera."”

Does that sentence that | just read explain to
a PCsI TA how to process a converted imge using
wr i nkl e-reduci ng paraneters?

A Al of these four paragraphs on the right-hand
colum and even in the follow ng are, you know, related
to processing it with winkle-reducing paraneters. |

nmean, this line here is the bottom of the box on the
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page. Because the, you know, the next part of the
l[imtation begins with wherein, the four paragraphs
followi ng that also rel ate.

Q W'l get to those paragraphs as well. [|I'm
just starting with that first, just one sentence that
you quoted from paragraph 25 of the Konopl ev provision.

| s that sentence enough to informa PGOSI TA how
to process a converted i mage usi ng wi nkl e-reduci ng
par anet ers?

A Wll, no. It's not intended to. 1In one
aspect of the invention, there's a nethod for autonated
enhancenent of inages or portraits, by correcting
I nper fections such as winkles, skin blem shes,
freckles, pinples. This is not an algorithm

Q So let's go on to the second sentence quoted
there in paragraph 52 of the right-hand col um.

"Human faces are processed through the
snoothing filter using a different set of snoothing for
wri nkl e renoval . "

Does that sentence explain to a POSI TA how to
process a converted i mage usi ng wi nkl e-reduci ng
par anet ers?

A Vell, yeah. | nean, if you have a snoot hi ng
filter where snoothing is being used for winkle

renoval , then you can nodify that snoothing filter. You
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can always nodify the filter, change its size, its
weights if it has weights, change the degree of effect
that it has -- the effect it has on the inage or, on
particul ar, on the wi nkles.

So it is, you know, again, it's not a detail ed
algorithm But it's explaining you can change the
filter paraneters, but to effect winkle renoval and
reducti on.

Q Does that sentence explain what the filter

paraneters should be for winkle renoval ?

A Vell, | nmean, like | said, you know, you don't
expect just one phrase to explain everything. |In fact,
that's only one sentence. | go on and say that, you

know, if you | ook at page 53, "Filtering paraneters are
received. The filtering paraneters are: an initial
radius, a final radius, a inperfection reduction node,"
et cetera.

Filter paraneters can al so be wei ghts of
linear filter, if it's linear filter, the size of a
linear filter. This would be understood by a POCSI TA for
sure. kay? A snoothing filter has paraneters |ike
this.

If it's a nonlinear filter |ike a nmedian
filter, it mght be the geonmetry of a nedian filter or

the size of it. This would be understood by a POSI TA as
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well. It substantially inforns.

Q Wul d a PCSI TA i mmedi at el y understand how to
select initial and final filtering radii in this
cont ext ?

A Otentines, when you apply a filter for a
pur pose |i ke winkle-reduction renoval, you may have to
experinent a little bit. Gkay. They may have an
initial sense, you know, because they may | ook at the
wrinkles in an image or a class of inmages or in a
dat abase of inmages, and notice that those winkles are
typically, you know, occupy a region that is sone size.

So they may, accordingly, choose a filter that
has certain paraneters such as the size, radius,
wei ghts, geonetry of the filter. A POSITA w |
under stand that, you know.

Q How much experinmentation would it take for a
PCSI TA to sort that out?

A Probably not much. | nean, it all depends on
what they're doing it for. Let's just suppose they're
on the Apple i Teamfor caneras. So, you know, they
determ ne what's the typical size of the face on the

pi cture taken by a typical iPhone user. They have a | ot

of data. O Facebook or sonebody |ike that.
They would cone up with sone practical
estimate, the size of the -- the sizes or regions that,
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you know, winkles m ght cover. Once they decided that,
they woul dn't have too much troubl e experinenting

briefly with, you know, different kinds of filters

because they hire people of ordinary skill in the art,
and they mght try, they mght say, "Well, let's try a
median filter that's got a 5x5 square geonetry." If it

wor ks, they may have little nore experinentation. O
none.
Q D d the Apple i Team have that experience for
caneras for a typical iPhone user back in 20097
MR, GRAUBART: (Object to form
THE W TNESS: The i Phone cane out before then,

they certainly had a canera team | think there was a
canera in the i Phone; wasn't there? | can't renmenber
for sure. | think so.

| can tell you the Apple canera team were of
ordinary skill of the art with respect to that, nost
likely. Keep in mnd, they're very secret there, so |
didn't know who was wor ki ng on what.

MR ROBINSON:. Q D d Facebook include,
provi de winkle-reducing filters back in 20097

A | don't know. They're secret, too. | would

have to go ask sonebody at Facebook what they were doing
in 2009. | was just giving you exanpl es of what could

be. What could be. Ckay.
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Call it conpany x who acquires pictures, and
they want to reduce winkles. | didn't nean to say
anybody was doi ng anyt hi ng.

MR ROBINSON: Q How long ago -- excuse ne.

I n 2009, how long would it have taken a POCSI TA
to figure out the winkl e-reduci ng paraneters?

A | don't know the application, so how long is
really a relative thing. |If there's an absol ute, woul d
it take thema day or a week? |If this is a product
bei ng depl oyed and sold to thousands or mllions of
peopl e, then spending, you know, a nonth on it m ght be
just fine. It mght be worth it, does a better job if
you spend a nonth. But it m ght not take them anywhere
near that long. Mght be take hima few days. | don't
know.

There were tools back then for finding eyes
and things, for analyzing faces. They could bring those
to bear. So I don't know where the winkles are that
you' re tal ki ng about.

Q Staying with your opinions related to the
Konopl ev provisional, (f), spanning pages 53 and 54 of
Exhibit 1017.

A M hm

Q First sentence, "In one aspect of the

i nvention, there is provided a nethod for automated
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enhancenent of digital inmages containing portraits or
I mages of human faces by correcting inperfections such
as winkles, skin, blemshes, freckles, pinples,
et cetera."

That' s paragraph 25 of the Konopl ev
provi si onal .

Does that sentence explain to a PCSI TA how to
reduce blem shes in a converted i nage?

A It's not neant to be explanatory about it.
It's just supposed to say -- it's just saying in this
invention, there is provided a nethod for enhancing
I mages by correcting inperfections of such types as
listed there.

Q The next sentence spanni ng pages 53 and 54,
"Subsequently, the parts of inmage containing hunan faces
are processed through the sanme snmoothing filter using
yet anot her set of paraneters for renoving brown spots
fromthe faces, i.e., pinples or other bl em shes.™

Does that sentence explain how to reduce
bl em shes in the converted i mrage?

A No. \What's being described here is functi on.
You know, function is being described here. It's not an
algorithm It's not -- it's not trying to give an
algorithmor specific circuit or structure, anything

like that. It's just explaining that there's a
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filtering process that has paraneters which can be
nodi fied to renove these.

Q That sentence doesn't explain what those
paraneters are or how to determ ne then?

A | think a person of ordinary skill here as
well as in the section (e) part that we just tal ked
woul d understand that there's a design choice.

Q The next sentence, "According to the exenplary

enbodi nent, facial spots, such as pinples, are processed
by anal yzi ng a second derivative of the edge pixel
value. The level of pixel coloring over is set based on
the second derivative of the edge pixel value.™

Does that sentence explain to a POSI TA how to
renove bl em shes froma converted i nage?

A (Reviewi ng docunent.) It's instructing the

reader of the patent how they m ght proceed to
acconplish this. Again, it's not a specific algorithm

It's teaching you can use second derivatives, which are

a nmeasure of change to help you identify these
bl em shes.

Q Does this explain how to analyze a second
derivative of the edge pixel value?

A It doesn't, you know, give an algorithm
specifically, but it certainly -- a person of ordinary
skill 1in the art would understand there's a way of using
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this information to do this. Doesn't go into granul ar
detail .

Q On the foll owi ng sentence, "Then the facial
skin is enhanced by the skin-recognition filter applied
to the detected facial areas using spots/blem shes
reduci ng paraneters.”

That's from paragraph 48 of the Konopl ev
provi si onal .

A Yes.

Q Does that sentence explain to a POSI TA how t he
skin-recognition filter is applied or how to determ ne
t he spot/bl em sh reduci ng paraneters?

A So, | nean, it's not inisolation. 1It's along
w th everything el se, you know. | nean, two paragraphs
above on page 54, it says through the sanme snoot hi ng
filter using different paraneters. So, you know, then
there's giving a general teaching here, which a PCSI TA

could put into practice, design his own way possibly

usi ng this guidance.
Q How | ong would it take for a POSITA to figure
out how to anal yze the second derivative of the edge
pi xel val ue?
A Not very long. | nean, that's -- that's
sonet hing a PCSI TA woul d know how to do.
Q Gve ne a quantitative mninum | guess.
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A O tinme?
Q M hm
A Probably just a -- probably wouldn't need nuch

time at all to understand how to approxi nate a digital
second derivative, which is what it's tal ki ng about

here. |If he's a person of ordinary skill in the art
dealing with inages, he pretty nuch woul d know how to do
that if he chose to use that nethod for this.

Q Wiat's "nmuch tine at all"” in this context? A
day? A week?

A Counsel or, | nean, for exanple, students who
have experience with i nage processing or have had an
I mage- processi ng cl ass, they woul d have had exposure to
that already. They wouldn't have to go and find it.

So to actually inplenent it, dependi ng on how
good a programmer they are. How long it took themto,
you know, find a library that maybe does it already.
Any kind of quantitative answer |'d just be specul ating
on a particular situation.

Q How | ong would it take for a POSI TA to decide
how to set the | evel of pixel covering over based on the
second derivative of the edge pixel value?

A Take a little experinentation. Depend on the
situation, the images they're using. | can't give you

anyt hi ng specific.
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Q How nuch experimentation?

A | don't know the situation. | don't know how,
for exanple, it gives a range of blem shes. | don't
know i f these bl em shes are obvious, |ike big dark
nmoles. | don't know if they're subtle. | don't knowif
t hese bl em shes are intended to be di scovered on people
of different ethnicities or not. Sonetines a nole is
easy to find, and the sane nole m ght be hard to find in
a different person. | don't know how answer that. It's
too --

Q So it depends on the size or characteristics
of the pinples or blem shes?

A It could depend on that, in part. It could
depend on other things. | nean, pinples, people get all
ki nds of pinples. Sone people have horrible, you know,
acne. Oher ones have isolated little tiny ones. |
don't know what the target here is.

Q Whien you say it could depend on that, in part,
or depend on other things, what do you nean by "depend"?

A It woul d gui de the design choice.

Q Larger bl em shes m ght take | onger to figure
out the appropriate relationship between pixel covering
over and second derivative of edge pixel val ue?

A | don't have specific reason to think that. |

don't know what kind of blemsh it is.
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Q Are there types of blem shes that nake it
harder to sort out that relationship between the |evel
of pi xel covering over and the second derivative of the
edge pi xel val ue?

A | think it's fair to say that sone bl em shes
may be nore subtle than others. Sone types of bl em shes
may be nore subtle than others. The way you approach
t he probl em m ght be nodified because of that. You
m ght nmake different design choices. The guidance here
woul d still broadly apply.

Q The variations in blem shes and pi npl es nake
it inmpossible for you to tell nme howlong it would take
for a POSITA to determne the rel ati onship between a
| evel of pixel covering over and the second derivative
of the edge pi xel val ue?

A | think if you ask ne any inage-processing
task, | can't tell you howlong it would take a PCSI TA
to figure out how to do that inage-processing task, just
because a POSITA isn't a robot. They're not replicated
| i ke robots. They're hunman bei ngs who take different
amount of tinme to do things. Sone are faster on sone
tasks than other tasks, you know.

Q Sone take a significant anount of tine?

A | don't even know what at that neans.

"Significant” is relative. |If you have a deadline for a
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product, a short of anpbunt of tine suddenly becones a
significant anount of time. You know, there's just way
t oo open-ended questions. And..

Q So elenents (g) and (h) of claim 1, scanning
pages 54 and 55 --

A M hm

Q -- quote a nunber of sentences in the
ri ght-hand columm for those two cl aimel enents.

A M hm

Q Do any of those sentences explain to a PCSI TA
how t o anal yze the chromaticity distribution and nodify
the facial areas based on the distribution analysis --

THE REPORTER. How to anal yze what ?

MR ROBINSON: Q Wuld any of these
sentences explain to a POSI TA how to anal yze the
chromaticity distribution and nodify the facial areas of
t he converted i mage based on the distribution anal ysis?

A You know, | have to take all the paragraphs
together. That's what, you know, |'m napping onto (Q)
and (h) here.

You know, | think any POSI TA woul d under st and
what's bei ng taught here, which is a way of doing this,
woul d be to, you know, cal culate a histogram of col or
paraneters, and what those paraneters m ght be woul d

depend on a specific task of nodifying. And a PCSITA
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woul d understand, by reading this, generally how t hey
m ght proceed.
And you know, | think an ordinary PCSI TA

woul dn't take very long to figure out howto do this
just like it wouldn't take very long how to figure out
(e) and (f).

Q Do any of those quoted sentences in the
ri ght-hand colum for elenents (g) and (h) explain to a
PCSI TA how to analyze the chromaticity distribution or
how to nodify the facial areas of the converted i mage
based on that distribution anal ysis?

A | think like with (e) and (f), it broadly
gui des the reader of the patent towards a way of doing
this. You know, it's not an algorithm |It's not a
specific structure. It's just, you know, broadly
gui des, as a specification is supposed to, inforns how a
person of ordinary skill in the art mght proceed in
practicing the claim

Q What is the way of analyzing the chromaticity
di stribution toward which this collection of sentences
gui des a POSI TA?

A Vell, what's being guided is that these are
images of -- on facial areas. |It's face area parts of
the i mage. You know, the goal is to achi eve the nost

natural colors. A person of ordinary skill in the art
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woul d realize that human skin, including on the face, is
very characteristic. Human skin, if properly
phot ogr aphed, occupies a very snmall part of col or space.
It's well-known.
A POSI TA woul d understand that they woul d

nodi fy the color distribution so that the colors in the
face area, color distribution of the face area, would
agree with what naturalistic faces appear, neaning those
col ors woul d, you know, the goal would be to have those
colors agree with the known portions of col or space.

Q | s that description you just offered true of
all ethnicities and races of humans?

A Yes. It is a fact.

Q Wher e does the claimlanguage for elenent (Q)
or (h) reference the nost natural colors?

A. " msorry, where does what?

Q The clai ml anguage for elenent (g) or (h) for

par agr aph 54, where do those reference the nost natural

col ors?
A Well, | mean they don't. But the
specification does. |It's teaching howto practice this.
Q So the sentence that you just quoted from

par agraph 30 of the Konopl ev provisional application
doesn't just tal k about the nost natural colors of the

face area; does it? It also nentions the nost natura
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colors for the whol e i mage.
A It says for the face area or for the whole
image. It doesn't say "and."” That's an inportant
difference. It certainly admts the possibility of only

doing it for the face.
Q How woul d t he POSI TA determ ne the nost
natural colors for the whole image if it includes a face

or doesn't include a face at all?

A | would have to know the application of what,
you know, inages are being contenplated, you know It
m ght be that what if the people in it are -- it's
basketball videos. It's always about basketball ganes.

And we have a known set of jersey colors. Ckay? Faces
in the background, and the wood of the court -- |I'mjust
throwng this out there -- it may be there's a prior
know edge that can be used with regards to the natural
colors in the inmage.

Q Mhm |Is any of that described in Konoplev's
provi si onal ?

A What | just said is not in there, but | think
a person of ordinary skill in the art would have in
m nd, that, you know, depending on their application as
they try to practice the patent, that they would have
the option of, you know, doing that for the whol e i mage.

| think the point of this, though, is for the
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face area of the i mge.

Q Despite the fact that several of the sentences
t hat you quote here also refer to the whole i nage or the
entire i mage?

A Keep in mnd that elenent (g) here is
calculating at | east one chromaticity distribution in a
facial area of the converted inage. This is how I'm
mapping this. But | can't i1 nmagine how that can even
apply there. It mght be that you seek to make the
facial area, you know, have naturalistic colors. You
m ght nmake the rest of the inmage bl ack.

That would certainly affect the -- that would
be affecting the natural colors. And is black a natural
color? | think so in the absence of light. That's kind
of an extrene case. Certainly fits it. It certainly is
an exenplar exanple I wouldn't find disagreeable.

Q So natural colors, | nmean, could include the
full spectrum of colors?

A Yes. It could be the absence of col or.

Q Par agraph 92 on page 50 of Exhibit 1017, you
say that, "The follow ng claimchart shows the

di scl osure of Konopl ev's provisional application

provi des support for at |east the independent clains in
Konopl ev.
What do you nean by "support” in that
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sentence?

A | nean, basically it teaches the sane thing as
t hose i ndependent cl ai ns.

Q Dd you intend for "support"™ in that sentence
to nmean any kind of a | egal standard?

A Well, you know, I'"'mnot a |l egal expert. I|I'ma
technical expert. So what | nean is they technically
support -- they disclose what's disclosed in the
i ndependent clainms. |I'mnot a lawer, so |I'mnot trying
to give a -- anything beyond a technical opinion of
support.

Q What's the -- what does "technical support”

mean?

MR, GRAUBART: (bject to form

THE WTNESS: Well, what |I'msaying is that
t he technical content of the Konoplev provisional, I
find to -- let me turn that around.

| believe that the technical content in the
Konopl ev patent can be found in the Konopl ev
provi sional, the sane techni cal approaches as in those
i ndependent cl ai ns.

MR. ROBINSON: Q What do you nean by

"techni cal approaches"?
A Wll, in the sane way that |I'ma technica
expert. |, you know, |I think I'mhere for ny opinions
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related to nmy expertise on i nage processing and i mge
anal ysis and conputer vision and rel ated concepts and
techni ques and nethods. That stuff is what I'mcalling
"technical ."
MR. ROBI NSON:  Shoul d we go ahead and break
for lunch?
MR, GRAUBART: Sounds good.
(Wher eupon, the lunch recess was taken at
1:17 p.m)
---000---
AFTERNOON SESSI ON
(Ti me Not ed: 2:03 p.m)
MR ROBINSON:. Q Dr. Bovik, did you discuss
at all during our lunch break the substance of your
t esti nony today?
A | did not.
Q Did you di scuss any ot her aspects of your
t esti nony today?
A No.
MR, ROBINSON:. |I'mgoing to hand you the
Nonaka reference that's been marked as Exhi bit 1005.
(Exhibit No. 1005 was marked for
identification.)
MR ROBINSON:. Q I'll ask you to refer to
par agraph 56 of Exhibit 1003, which is your decl aration
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in the 1250 proceedi ng.
A Par agr aph 56, yes.
Q So paragraph 56, you say that, "If no face is

detected in the imge, the optim zation processing
section 5b does not perform any corrections.”

You cite paragraph 58 of Nonaka.

s that statenent always true?

A So, you know, paragraph 58 is part of a
description of a possible enbodinent. Wat's being
taught is that in that enbodinment if there's no face
detected in the image, then the opti mzation doesn't
perform any corrections. Doesn't nean always in any
ot her sense.

Q So in paragraph 42, doesn't Nonaka al so
describe that when a face is in a dark part of the
screen --

A Par agr aph 42 of Nonaka?

Q O Nonaka.

Wien a face is in a dark part of the screen,
the face-detecting section m ght not be able to detect
the face. In that instance, "the optimzation

processi ng section 5b and the exposure control section

12a perform processing and control so as to brighten the
dark part."”
A (Revi ewi ng docunent.) So that's just an
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exanpl e of what | was tal king about in nmy previous
answer .

Q How so?

A Vell, you asked if a face was al ways detected.
| said, well, that paragraph 58 is part of an
enbodinent. In that enbodinent, | said it was teaching
that if no face is detected, then it doesn't perform any
corrections.

But, you know, | said this is -- | don't
remenber exactly what | said. But this is, you know --
| said sonething along the |lines, wasn't expl aining what
al ways happens, in any case. Here's another case where
you have a face in a dark region

Q So are paragraphs 42 and 58 of Nonaka
descri bing different enbodi nents or two different
aspects of the sane enbodi nent?

A These are both in the section first
enbodi nent, but, you know, in paragraph 58, it doesn't
say anything about "always.” So there could be a
situation as explained in the sane enbodi nent, very
dar k.

Q Are paragraphs 42 and 58 tal ki ng about the

sane i mage?
A | nmean, in paragraph 58, it's tal king about
different scenarios. | nean, paragraph 58 tal ks about
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Figure 6, which has only a | andscape w t hout a person.
It also tal ks about Figure 3 where there is a person. A
person is detected at the backlight part.

And paragraph 42 isn't referring to any
particular imge that | see here.

Q Does Nonaka rely upon a reference i nage or an
image for nonitoring to speed or sinplify processing of
an i mage to be captured?

A " mnot sure what you're referring to. Maybe
you can point me to that. | don't have it nenorized.

Q Start with the abstract of Nonaka.

A And you want to ask your question again?

Q Does Nonaka rely upon a reference i nage or an
image for nonitoring to speed or sinplify processing of
an i mage to be captured?

A | don't see that nentioned in the abstract.

Q What ' s your understandi ng of Nonaka's
di scussion in its abstract of an imge to be captured
and an i nage for nonitoring?

' msorry, an inmage signal for use as a
phot ogr aphed i nage versus an i mge signal for use as an
i mage for nonitoring.

A So, | nean, Nonaka is describing a wave of,
you know, doing image correction which uses an ancillary

I mage.
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Q How does it use ancillary inmge?

A (Revi ew ng docunent.) So if you | ook at
par agraph 8 of Nonaka, "Wen an acquired inmage signal is
corrected or nodified so as to raise | um nance of the
signal or brightness of the inage represented by the
signal, in accordance with the |Ium nance of each region,
a correction anount of the inmge signal for use as a
phot ographed inmage is snaller than that of an inmge
signal for use as a nonitor inmage."

It's a way of putting a bound on the

correction |evel.

Q How does Nonaka achi eve that snall er

correcti on anount ?

A (Revi ewi ng docunent.) So this is not in
somet hing |I've opined upon. | was spending tine, you
know, | read it before, saw there were vari ous

approaches taken to this optim zation processing. So
per haps you want to point to ne in ny report where |'ve
di scussed this issue of using auxiliary or ancillary
I mage.

Q Par agraph 63 is one exanple of Exhibit 1003

where you reference the image for nonitoring, "to

i nprove the visibility of the subject during the display
of the inage for nonitoring while the user is shooting
t he i mage. "
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A So (Revi ewi ng docunent.)

So in paragraph 27 of Nonaka, as pointed to in
par agraph 63 of ny report -- first of all, in paragraph
63, as | state, "Nonaka descri bes processing i nage data
at a high speed so that the inage signal from an inage
pi ckup device is substantially displayed in real time
and processing inmage data to inprove the visibility of
the subject during the display of the inmage for
nmonitoring while the user is shooting the inage."

And it is paragraph 27, page 2, "Wen an i nmage

for nonitoring is displayed" -- then it describes, |
won't read it all, howit's fit in there. It goes down
and says, "lIn consequence, a user can shoot the inage

whil e seeing this displayed.” GCkay? So this nonitor
images is for a human to observe while the processing is
occurring. So a human can make a judgnent of it.

Q s it your opinion that the imge for
nonitoring is the sane as the image that is being
phot ogr aphed?

A In the sections I'mreferencing, these are
fromthe first enbodi nent, keep in mnd that when you're
attenpting to capture a photograph with an i nage, you' ve
got to nonitor. \Wat's displayed on the nmonitor is
rarely, if ever, the exact sane as the image that is --

woul d be captured because it goes through a series of
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processing steps prior to display.

So, generally, what's shown in the nonitor is
a representati on of what you m ght be capturing, okay,
on any canmera. That's a way of guiding the photographer
as they're capturing a picture. Wat's on that nonitor
won't be exactly the same as what wll be captured
general ly ever in npost caneras.

Q So is what's on the nonitor separated by what
you actually capture by a period of tine between when
the image for nonitoring is captured versus a |later
poi nt of tinme at which the i mage for photographing is
captured?

A Well, there's human | atency involved. So you
know, when you see on the nonitor that the picture is
the way you want it, wthout correction, and that
representation, then your response will follow that.
But, you know, the intention is that it be substantially
the sane, substantially the sane. Not a picture of
sonet hing el se, for exanple.

Q Nonaka actually suggests conti nuous
elimnation of a scene so that the imge for nonitoring
can be static for a period of tinme. Does it not?

A Wll, even in a -- even if a canera is on a
tripod, then the camera is pretty static. But there's

still vibrations. Furt hernore, out there in the world
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there are events occurring.

Even if you have a person sitting for a
portrait, we're humans. W nove. W're nobile. So
there may be an intention, but then there's the reality,
too. But the intention, of course, is that the -- what
you capture wll be -- what you' re nonitoring and what
you capture wll be substantially simlar.

Q What do you nean by "substantially simlar"?

A | mean, this is commbnsensical. You don't
even need a PCSITA to understand that if somebody is
trying to take a picture, what you see in the display
screen, you're centering, you're nmaybe performng --
there's operations that m ght be correcting, and what
you capture -- your intention in using the nonitor is
what you capture will have the good characteristics of
what you're seeing in the nonitor, nonitored inmge.

Q Wul d you take a | ook at the |ast three
sentences of paragraph 56 in Nonaka. And let ne know i f
t hose sentences change any of your answers to the | ast
two or three questions.

A (Revi ewi ng docunent.) So it doesn't change ny
opinion. | nean, it's true that Nonaka deals with, you
know, the possibility of introducing a flash apparatus
as part of the photographic conposition. That's really

neither here nor there wwth regards to the nethod of
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correction. That is what |I'm pointing out in Nonaka.

Q Isn't it true that Nonaka reduces the anpunt
of correction in the photographed i nage by anal yzing the
image for nonitoring to streanliine the process for
i ndi vidual | y phot ographed i mages?

A It teaches that can be done. But
nevertheless, it teaches a nethod of correction.

Q Doesn't that nmethod of correction depend on

processing the i mage for nonitoring?

A | don't think the nethod of correction depends
upon that. | nean --
Q You' re saying the nethod of correction can be

di vorced fromthe way that Nonaka inplenments it as
dependent on an inmage for nonitoring?

A The net hod of correction is not the sane as
the correction amount. Ckay. So you know | ooking at,
for exanple, claim1 of Nonaka, so it tal ks about a
correction anmount of the | um nance would be snaller than
that of an image for nonitoring.

That's not the sane as the nethod of
correction. So, in other words, the nethod of
correction doesn't depend upon that, but the anpunt may
be -- it may.

Q So in paragraph 42 when it says that when the

face is in a dark or bl ackened part of a scene, the face
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detecti ng section cannot detect the face. And so the
optim zati on processi ng section 5B goes ahead and
bri ghtens the dark part.

| s that tal king about the inage for nonitoring
or the imge to be photographed?

A Wll, the image for nonitoring is always
derived froman i nage that coul d have been phot ographed.
So, you know, it may have been processed. It nay be
t hat the nonment has passed for it to be captured.

These are all, because of photons going
t hrough the sane |l ens and striking the sane sensor and
bei ng recorded by that sane sensor. |It's not two
canmeras. So, substantially, the nonitored i nage and the
phot ogr aphed i nage are al ways the sane in sonme sense,
nmeani ng, well, once you photograph it, it's not going to
get nonitored nmaybe. They conme fromthe sane, you know,
sensor. That's what | nean.

Q Nonaka makes crystal clear the photographed
image is always later in tinme than the i mage for
nonitoring; is it not?

A Vell, as | explained earlier, there is a tine
del ay. So when you phot ograph and capture the i nage, as
is currently incident, and that inage never gets
monitored. In that sense, so sure.

Q So paragraph 42, when it says that the face
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can't be detected, then the optim zati on processing
section 5b and the exposure control section 12a perform
processi ng and control so as to brighten the dark part,
that's referring to the image for nonitoring; correct?
A So in paragraph 42, it says, "The face

detection section extracts the characteristic point from
i nformati on during focusing and the imge for nonitoring
descri bed above" -- so that's information -- "based on
the i mage data" -- neaning the inmage for nonitoring --
"output fromthe image processing section 5 to detect
t he face."

So just to back up a little bit, in terms of
what is neant by an imge, you asked ne that a while
ago. GCkay? Beginning of our proceeding. |If you | ook

at, you know, books and docunents, textbooks and so on

with regards to i nages and videos, you'll discover that
an image -- a video is an inmage. |It's a noving i mge.
Ckay?

And an image, like a video frane is al so

video. Ckay? So in trying to distinguish what is

di spl ayed on the nonitor and what is the captures of the
phot ogr aph, these are deriving fromthe sane i nage
signal, which is function of space and of time. So ny
point is that if we're doing face detection on this

nonitored i mage, which is a video in any canera of use,
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SO you see as you're centering and so on, and the face
Is detected on it, and then in a fraction of a second

| ater or a second | ater when you capture the photograph,
it's capturing the sane face in the sane inage signal

Q Wher e does Nonaka tal k about a vi deo?

A Well, they nonitored -- he may not use the
term"video" that | recollect, but you know, in any
canmera, a nonitor that shows what you're going to take
is useless unless it's video. It would not be
i ncor porated or designed.

Q | n paragraph 56, Nonaka specifically says,
"When flash em ssion is used, the image for nonitoring
becones intermttent inages.” Wat sense does that nmake
if it's always a vi deo?

A He doesn't carefully explain this. He doesn't
suggest in any way that there is -- the nonitor stops
capturing, even though it says becones intermttent
I mages. But when you have a scene and then a fl ash,
that, you know, suddenly illum nates it, there's this
dramati c change in the scene, and then it reverts to
what it was before, | think that's what he neans by
"intermttent inages."

| n ot her words, even though you have this
conti nuous stream of inmages, which is a video -- that's

the definition really of video if it's of the sanme
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scene -- you know, the images -- | notice he says

I mages -- becone brightened during the period of the
flash for an intermittent period. | think that's what
he's saying. That's what nakes the nost clarity to ne.
Ckay?

That's why he goes on to say, "Therefore,
continuously emttable illumnnation,” we don't have this
sudden flash that then di sappears and exists only for a
few franes of the nonitored inmage or a video. That's
what this neans.

Q In the abstract, he says, "A correction anount
of an inmage signal for use as a photographed inage is
snaller than a correction anmount of an inage signal for
use as an image for nonitoring."

If that's not two different inage signals,
what sense does that sentence nake?

A Vell, again, they conme fromthe sanme sensor.
They pass -- the photons pass through the sane | ens.
It's the sane scene. The sane electrical signal is
generated. It goes through sone processing nornally to
be displayed as a nonitor signal. [It's a conpression,
that sort of thing.

Wien you capture it, you're not capturing
what's di spl ayed on the nonitor. You' re capturing what

does cone off that, you know, sensor. It's -- it's
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substantially the sane -- | nmean, it's the sane scene.
It's substantially the same picture, even though the
nmoni tor picture has been processed, and it's slightly
di splaced in tinme. They cone fromthe sane inmage

si gnal .

It's true the nonitor signal is a processed
version of that imge signal, but it's the sane i nmage
signal .

Q Is it not an inmage signal that's static as of

the nonment in tinme that inmage for nonitoring was

capt ured?
A s it not what?
Q The i nage for nonitoring?
A Ckay, | didn't quite understand your question.

| s not the inmage for nonitoring what?

Q s it your opinion that the imge for
monitoring is continuously changing as in a video
signal ?

A | nean, regardl ess of whether there's a flash
or not, it's a continuous stream of images being
captured fromthe lens of the sensor. | can't tell you
exactly what is happening in front of the canera.

Q " mtal king specifically about the inage for
nonitoring. |Is it being continuously updated fromthe

sensor, or is it statically processed and then stayed

145
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the sane until there is a largely different disagreenent
between it and the photographed i mrage?

A Maybe you could, since |'mnot really
under st andi ng, naybe point to what you're referring to
in the spec and whether it's part of that enbodi nent or
a different enbodi nent.

Q Paragraph 78, "A reason why the conditions of
t he i mage enphasi s processing are changed during the
phot ogr aphi ng and the nonitor display is that a
characteristic of the actually photographed i mage is
| argely different fromthe i mage for nonitoring."

The i nage for nonitoring were being

conti nuously updated as in a video signal?

A Hold on, I'"mcatching up. [|I'mnot |istening
very well. | want to see -- | didn't get there yet. So
paragraph 78. And what -- where is it?

Q First sentence.

A Ckay. (Review ng docunent.) | read that.
see no contradiction. It's the sane inage signal. Sone

of it is taken and di splayed for nmonitoring. That sane
i mage signal, which is a function of space and tine, is
processed according to the invention to, for exanple,
i nprove the visibility of the face.

Q How coul d t he phot ographed i nage ever |argely

differ fromthe image for nonitoring if the inage for
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nonitoring is being continuously updated as in a video
signal ?

A Well, it explains that. "The photographed
image is largely different fromthe i nage for
noni toring" -- because it's been processed -- "in which

the contrast of the only face part as nainly enphasized
or the face part is brightened to sinply inprove the
visibility of the face."
So | guess that's the sane i mage signal, but
it's been processed to do this enhancenent of the face.
Q It's that processing that nakes them
di fferent, and because the processing is different,
that's a reason to change the conditions of the inmage
processi ng?
MR GRAUBART: (bject to form
THE W TNESS: Your question again is?
MR. ROBINSON: Q  You suggested that the
di fference between the image for nmonitoring and the
phot ogr aphed i mage nay be due to the i nage processing.
| f that were the case, then it would seemthis
paragraph is saying that the difference due to
processing is the reason to change the processing.
|s that what you're telling nme that neans?
A Well, no. There's a bigger picture in the

surroundi ng paragraphs. There's processing that occurs

www.LexitasLegal.com/Premier Lexitas 888-267-1200

Page 147 of 257




© 00 ~N oo o b~ w N P

N NN N NN R R R R R R R R R
g N W N P O © O N o 00 M W N Rk O

Alan Bovik, PhD - March 28, 2019

148

for the nonitor. You know, just to read from for
exanpl e, paragraph 77. "In a remarkably dark scene,
shown Figure 10a, the optim zation processing section 5b
i ncreases the correction anount of | um nance/contrast or
the like so that the face of the subject can clearly be
recogni zed in the nonitor display.” GCkay?

So this is a processing of the displayed --
the i mage signal as is being displayed. Gay. One
i mage signal is processed for display in the nonitor in
dar kened conditions. And that sane image signal,
| ooki ng at the same previous paragraph, the optim zation
says the correction anount to be snaller than that
during the nonitor display.

And the rationale for that are given, you
know, in the next paragraph beyond the part that you
directed ny attention to, paragraph 78. For exanple,
"That is during the nonitor display," paragraph 78, "the
sunlight may be refl ected depending on a direction in
whi ch the canera is held, and the visibility thus
deteriorates.”

So naturally, if you want to take a good
pi cture, you want to be able to have the nonitor be
vi si bl e.

So, "To inprove this visibility, intense

correction is necessary.” This -- I'"'madding this, this
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is the nmonitor. The inage signal that's being directed
to the nonitor. "However, during the photographing,
such i nprovenment is not necessary. The background needs
to be rather bal anced, and natural gradation shadi ng the
face needs to be represented.”

The point is -- as it goes on -- it's a

di fferent anount of correction for the imge to be

phot ographed. 1It's the sane inmage signal. So their
appearances will be different on the nonitor and the
phot ograph. |It's the sane i mage signal.

Q Wbul d your opi nion change at all if I tell you

this patent is categorized international patent
classification systemstill picture camera?

A Most -- doesn't change at all. Still picture
caneras have, you know, in that tinme period, still
pi cture caneras woul d have a conti nuous video display to
hel p you and assist you in taking the picture.

Q If ny canera captured an image right now, and
five seconds fromnow | captured another inmage, both are
still 1 nmages, they're captured fromthe sane sensor five
seconds apart, do you consider those to be the sane
i mage signal ?

A They cane fromthe sane inmage signal. They're
part of the sane inage signal. Just because | chose to

capture that inage signal at two different points in
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ti me does not change that.
Q But they're two i mages once they're captured,;
correct?
A They are two still images that derive fromthe

sane space-tine continuous imge signal.

Q I f you reduce the nunber of pixels in one of
those images, would it be fair to say it reduces the
quality of the inmage in which the nunber of pixels is
reduced?

A Are we going to nmake conpari sons? Are you
just tal king about what if | have an inmage and | reduce
the pixels? |s your question directed toward conpari son
bet ween those two inages? |I'mreally lost in this
question. Could you clarify?

Q The nunber of pixels is reduced in the first
of those two images. Does it reduce the quality of that
i mage?

A It could. People have a common
m sunder st andi ng that resolution and quality are the
sane thing. They're not. | can have a 50-negapi xel
canera and take a horrible quality picture with it. And
| can have a 5-negapi xel canera and take a very high
quality picture. It may or nay not.

Q Nonaka's paragraph 42, just to cl ose the | oop,

Is it discussing processing of the image to be nonitored
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or the photographed i nrage?

A (Revi ewi ng docunent.) |'mreading the
par agraph now. M apologies. WlIl, this signal in
paragraph 42 is being discussed. It refers to the inage
for nonitoring. ay? "The image data," parentheses,
“"the image for nonitoring, output fromthe inage
processing section 5." Ckay?

The inage for nonitoring cones fromthe sane

i mage signal as the imge that will be phot ographed, so
they conme fromthe sane image signal. It is describing,

you know, that that image signal is sent for nonitoring
as well as for photographing. |It's describing
processing on the version of it that was sent for
noni t ori ng.

Q Par agraph 58, when it says that the
optim zati on processing section 5b does not performthe
optim zation processing in a backlight | andscape w t hout
any person, is it talking about the imge for nonitoring
or the photographed i nrage?

A Again, there are different -- they're the sane
i mage signal sent to different places.

Q At which place is this happeni ng?

A | f you carry on paragraph 42 descri bi ng and
detecting the face on the image for nonitoring, which is

the sane image signal that is just sent for nonitoring,
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that i mage signal sent for nonitoring undergoes
di fferent kinds of processes to make it suitable for
nmonitoring. Face detection can be conducted on that
nmonitoring signal, which is the sane i nage signal

So if you're detecting a face in the inage for
nonitoring, or not, then you're also detecting a face,
or not, in the inmage to be photographed. 1It's the sane
I mage signal sent on two different paths.

Q (bj ect as nonresponsi ve.

At which path is paragraph 58 s processing
happeni ng?

A So that section of the specification is not
specific, but you know, it could be on the path for the,
you know, the path for nonitoring. O it could be
before it's sent off on the path for nonitoring. It
doesn't really say there. Doesn't really matter. |
didn't render an opinion on it in here.

Q Let's take it step-by-step.

We' ve established paragraph 42 and 58 are both
tal ki ng about the first enbodi nent of Nonaka; correct?

A This, | agree wth.

Q Par agraph 42 says if a face is not found in
the dark area, then the optim zation processing section
5b perforns the optim zation processing section on the

dark area; correct?
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A It says that, yeah.
Q And paragraph 58 says if a face is not found
in the dark area, that optim zati on processing is not
performed on the dark area; correct?
A | don't see anything about optim zing or not
optimzing in the dark area. | don't see the dark area

I's being equated in any way between those two
par agr aphs.

Q Par agraph 58 says, "In a scene of only
backl i ght | andscape w t hout any person, the optim zation
processi ng section 5b does not performthe optim zation
processing." Correct?

A O course. That's what it says, yeah.

Q In fact, at your paragraph 56 in Exhibit 1003,
you say that citing paragraph 58 of Nonaka.

A ' msorry, what?

Q Par agraph 56 of Exhibit 1003, you say, "If no
face is detected in the image, the optim zation
processi ng section 5b does not performany corrections.”

A Par agr aph 567?

Q Yes.

A Yeah, |'m just quoting basically.

Q To be clear, it's not quoting; correct?
A It's not quoting, but I"mciting to it

I mredi at el y.
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Q That's what your opinion of what paragraph 58
says?

A Par aphr asi ng.

Q So i n Nonaka, paragraph 48 and -- sorry --
par agraph 42 and paragraph 58 can't both be true if
they're on the sanme path; can they?

A Paragraph 58 is tal ki ng about a situation
where there isn't any person, neaning no face, because
there isn't a person. Paragraph 42 is tal king about
there is a face potentially, but it's dark, so it can't
detect the face. It's a different scenario than
whet her, you know, the other one there's just no person;
here, it's saying it's dark. GCkay?

And certainly, you know, it goes on to say
that, "The optim zation processing section and the
exposure control section perform processing control so
as to brighten the dark part as described later in
detail."

So it's perfectly acceptable to have a
vari ati on where you detect that sonething is so dark
that you can't deci de whether there's a face, then you
brighten it, then you try face detection again. | don't
see any contradiction at all.

Q Do you agree both paragraphs 42 and 58 are

addressing the possibility in which the face detection
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unit can't initially determ ne whether there is a face
in the dark part of the inmage?

A They can't determ ne, but for different
reasons. The conditions of the inmage are different. So
just because they can't detect the face doesn't nean
that the canera can't, you know, determ ne that, "Well,
it's really dark there. WMaybe that's why | didn't
detect a face.™

So it doesn't nean the processing has to be
t he sanme or that those two scenarios are the sane, and
that's why there's different paragraphs.

Q So given the scenario 42, when the dark
section is so dark it can't detect a face, if you apply
par agraph 58 to that sane scenario, wouldn't 42 and 58
reach different conclusions: one of which would
bri ghten the dark area and one of which would not
bri ghten the dark area?

A (Revi ewi ng docunent.) | don't think that
par agraph 58 and 42 are generally -- you know, you can't
really comngle them because paragraph 58 doesn't talk
in any way about there being a dark part. Ckay? It's
not even a sane scenario.

| mean, not such a dark part you couldn't find
the face. Let's be careful. It does say "produced that

the dark part is enphasized." Ckay?
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So | don't think that those two paragraphs are
nmeant to be conmm ngl ed or conbi ned or one superi nposed
on the other one artificially in any such way. | think
they're describing different scenarios where the
processi ng happens differently for good reasons.

Q M ght those different scenarios be that
paragraph 42 is applied to the image for nonitoring
wher eas paragraph 58 is applied to the phot ographed
i mage?

A | don't think it has to be. M ght be. But
remenber, they're the sane inage signal

Q In fact, at paragraph 52 does Nonaka pivot to
descri bing the second processing that is used during
fl ash phot ographi ng?

A Vel |, paragraph 52 starts out by tal ki ng about
t he situation where flash occurs, of course.

Q And that's the photographed i nage; correct?

A Yes, but it doesn't change ny opinion. |
mean, they're the sane i nage signal, and sure, it talks
a | ot about processing. But...

Q W' ve established there are two paths for
processi ng; correct?

A Okay. Keep in mnd that, you know, the
inventor is teaching here. Gkay? He's talking about,

you know, a nonitor image. He's tal king about an imge

www.LexitasLegal.com/Premier Lexitas 888-267-1200

Page 156 of 257




© 00 ~N oo o b~ w N P

N NN N NN R R R R R R R R R
g N W N P O © O N o 00 M W N Rk O

Alan Bovik, PhD - March 28, 2019

157

that i s photographed, is derived fromthe sane i nmage
signal. He doesn't talk about two paths.

It could be that sone processing occurs before
t here's any, you know -- before the signal is sent to
either, along either of paths. It has just been
acquired. And | don't think that the inventor teaches
away fromthat.

| nean, if you | ook in paragraph 56, in
tal ki ng about part of this processing, second
processing, "It is to be noted that this processi ng may
be applied to not only the photographing, but also the
di splay of the inmage for nonitoring." So he's
comm ngling these. It's not like there's sone sharp
separation. So | can't agree.

Q Doesn't that sentence "it is to be noted" in
par agraph 56 suggest that would be a variation on what's
descri bed before it?

A This is a specification. It's full of
variations, |ike specifications often are. That's why
they're nultiple enbodi nents. You' re teaching
principles here. 1t's tal king about various
possibilities. You could have -- it could be that
paragraph 58 is just on the photographed part, or it
coul d be before either photographing are sent off to

nonitoring or, you know, so...
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Poi ntedly, the inventor doesn't say.
Q "1l object to that answer as nonresponsive
| n paragraph 58, the sentence starting, "It is

to be noted," doesn't the phrasing of that suggest that

it

is a variation of what is descri bed above it?

A | n paragraph 58 where?

Q The sentence starting, "It is to be noted.”

Sorry, paragraph 56.

A That's why | just can't find it. OCkay.

So your question is what? | nean, | think

what he's saying is this process, he's sinply saying

this processing may be applied to either the part of the

i mage signal that is captured as a photograph or the

part of the -- or the sane inmage signal that is

di spl ayed for nonitoring.

Q To be clear, paragraph 56 is referring to the

process, the second processing as descri bed above.

A Doesn't change ny opinion. Says right here,

"May be applied to photographing and al so the displ ayed

image for nonitoring.” That's ny opinion. That's what
it says.
Q This processing refers to the second

processi ng as descri bed above.

A Wll, all it says is, "As described above, in

the second processing, the visibilities of both of the

www.LexitasLegal.com/Premier Lexitas 888-267-1200

Page 158 of 257




© 00 ~N oo o b~ w N P

N NN N NN R R R R R R R R R
g N W N P O © O N o 00 M W N Rk O

Alan Bovik, PhD - March 28, 2019

159
out door | andscape and the person in the roomare
inmproved.” That's all it says about the second
processi ng.
Q That only happens when optim zati on processing

section 5b perforns its optim zation process; correct?

A It says a nunber of things, firstly, in
par agraph 52, the nmain thing about second processing is,
you know, during flash -- the flash photography is
happeni ng. Then the second sentence is, "The second
process is processing nainly for the i mage data during
t he phot ogr aphi ng. "

My mnd i medi ately says, well, that's for the

I mage data that fromthe i nage signal wll be captured
fromthe photograph, but also for the nonitor. Maybe
nore of the processing is done in the creation of the
phot ograph. Doesn't say how nmuch. WNMaybe 51/49 percent.
| don't know. Doesn't say. But it certainly does not
exclude in any way processing of the imge signal as
it's sent for nonitoring.

Q The sentence that you specifically pointed to
a nonent ago, "The visibilities of both of the outdoor
| andscape and the person in the roominprove."

A Where i s that again?

Q Paragraph 56, it's the optim zati on perforned

by the optim zati on processing section 5b that gives
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rise to that result; correct?

A (Revi ewi ng docunent.) You know, | don't think
he says at any point in 52, 53, all the way up to 58,
anyt hi ng about the optim zation processing section 5b
bei ng, you know, limted to processing i mge for -- that
comes fromthe inmage signal that is then used for
phot ogr aphi ng versus for nonitoring.

It says the second processing is nmainly for
t he i mage data duri ng photographing. | can't cone to
your concl usi on.

Q bj ect to that answer as nonresponsive.
Pl ease listen carefully, Dr. BoviKk.

The optim zati on processing section 5b is the
only thing described in Nonaka for achieving that result
i n paragraph 56; correct? Specifically, the first
sentence of paragraph 56.

A Vell, ny answer doesn't change.

The optim zati on processing section 5b is used
in the first processing and the second processing. It
has access to the inage signal. The image signal is
sent for nonitoring. That same imge signal is sent for
phot ogr aphi ng. Ckay.

| don't see howit's being limted in the way
you're asking for paragraph 56. |If you | ook at

par agraph 51, optim zation is being used in first
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processi ng.

Q (bj ect as nonresponsi ve.

The optim zation processing section 5b is the
only thing that is described in Nonaka for achieving the
i nprovenent of the visibilities both of the outdoor
| andscape and the person in the roomas recited in the
first sentence of paragraph 56; correct?

A Sure. I n paragraph 53, you know, 5b is
inplicated in correction of |andscape as well as outdoor
parts.

Q Referring back to paragraph 42 and paragraph
58 --

So, Counselor, | nean --

| haven't asked a question yet, Dr. BoviKk.

> o >

Ckay. Sure. GCo ahead.

Q Par agraphs 42 and 58, paragraph 42 says, "If a
face can't be detected in the dark part, the dark part
is lightened."

Par agraph 58 says, "If a face can't be
detected in the dark part, the dark part is not
i ght ened. "

Both of those two things can't be true in the
same i nage; can they?
MR, GRAUBART: (bject to form
THE WTNESS: W0 says it's the sane i nage?
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Was it paragraph 58 and 42 agai n?
MR ROBINSON. Q Yes.

A Ckay. | don't think this spec is teaching

that this is in the sane exact situation or the sane

image. M ght not be in the sane day, the sane town.

Q Can those two things be true on the sane
I mage?
A You' re asking ne to speculate. | haven't

t al ked about anythi ng about this in ny report. And
you' ve gone so far afield fromny report at this point,
| really have to point that out. | need to --

Q Your report cites paragraphs 42 and 58; does

it not?
A It does.
Q Surely you don't nean to suggest your

under st andi ng of these two paragraphs and their

interrelationship is irrelevant to these proceedi ngs?
A | think I'm explaining, you know, how the

correction unit operates in the reference. W're

tal ki ng about scenarios of, you know -- anyway, | just

t hought | woul d point that out.

So the answer to your question is, you know, |

don't think that the inventor here is trying to create a

situation where there isn't a person and there is a

person. | think that's ill ogical.
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Q Pl ease listen carefully to ny question
| f paragraph 42 is processing and paragraph 58
is processing were both applied to the sane inage with a
person in the dark part, but in which the dark part was
too dark for the person to be detected w thout
| ightening the dark part, could both paragraph 42 and
par agraph 58 be applied to that sane i nage?
A Agai n, those are different scenari os.
Par agraph 42 has a person with a face. Paragraph 58, as
it says, a scene of only backlight | andscape w t hout any
per son, hence no face.
Now, furthernore, paragraph 58 -- has a dark
part, but it doesn't say so dark it m ght be hiding a
face. Whereas, paragraph 42 is tal ki ng about
specifically -- it even says the imge is bl ackened.
It's really enphasi zing how dark it is. You know, you
just -- the face that is present can't be detected.
| don't think you can conpare or conbi ne these
two scenarios or try to map one or the other or vice
versa or anything else like that.
Q s it your opinion that Nonaka automatically
detects the presence of a face in an inmage?
A You know, there's billions of digital caneras
t hat have face detection apparatus in them You have a

little square. The screen is detecting a face on the
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nonitored i mage, which is then captured. You know, and
they attenpt to detect. Al this is about trying to
detect a face. And if you do detect the face, then
performa correction.
Q So Nonaka m ght not detect faces, despite its
best intentions?
A That's true of every face detection algorithm
ever devi sed.
MR GRAUBART: Do you mind if we take a quick
break after this question?
MR, ROBI NSON:  Sure.
Q | f Nonaka works as intended, it automatically
detects the presence of a face. 1Is it true then it also

automatically detects the absence of a face?

A You know, |, keep in mnd that in Nonaka,
you' ve got a face detection. |It's basically describing
a function. Gkay? You know, if you look at -- if you

| ook at Figure 8, there's face detection circuitry --
not circuitry, a face detection bl ock. GCkay?

But there isn't a structure reveal ed here.
There isn't an algorithm | don't know howit's
detecting a face, just like | don't know how it's being
detected in the '132 objects. You | ook at the '132,
118, it's just a block. It's just a function. No

structure. No structure here in Nonaka.
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So | don't -- it doesn't say how the face is
necessarily detected. But it doesn't say anythi ng about
specifically seeking non-detection. |In fact, in
par agraph 42, when the face detection algorithm however
it doesn't work, doesn't detect a face, it nakes clear
that, well, golly, if there's a part of the image that's
so dark that it could be that a face was there but
obscured, it does additional processing to brighten it
up and potentially detect a face, if indeed it's in the
dark part.

Q Are you sayi ng that happens in paragraph 48's
processi ng as wel | ?

A Do you nean 58?

Q 58, yes.

A | would say that those algorithmsteps are
unfavorable. But | nean, every algorithmis full of
subroutines. You don't enter a subroutine unless
there's an "if" condition, say. The "if" here could be,
well, is there a part that's bl ackened or so dark there
could be a face there? You know.

Wel |, paragraph 58 doesn't deal with that
situation. Instead, it's dealing with a situation where
there isn't a person. It doesn't make a point of a
bl ackened part of the inage.

MR, GRAUBART: Could we go ahead and break for
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a second?
MR. ROBINSON:. | have one followup, and I'l|
shut up and take a break.
Q How in the world woul d paragraph 58 detern ne

that there's not a face if it doesn't run the face
det ecti on al gorithnt
A It doesn't say it doesn't run the face

detection algorithm It may not run the part of the
face detection algorithmthat includes deciding there's
a bl ackened region, but it nay run the face detection
al gorithm

You know, | nean, sonehow it's determ ned that
not to do optim zation processing. Algorithmisn't
prescient. You would have to run face detection. It's
inplied even if it doesn't say it.

MR, ROBINSON: How nuch tinme do you want ?

MR GRAUBART: Just a few m nutes.

MR, ROBINSON:. Al right.

(Recess taken: 3:33 p.m - 3:42 p.m)

MR ROBINSON: Q If the processing of
Nonaka' s paragraph 58 were applied to the bl ackened
i mmge of Nonaka's paragraph 42, can we agree that Nonaka
woul d never detect a face?

A Well, this is only an enbodi nent. But | think

the way | would read it is the nethod of 58 woul d never
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be applied to the inage in 42. |If the imge in 42 were
recei ved, then the nethods of inmage 42 woul d i nstead be
applied, so...

It would be anot her enbodi nent --

Q Wher e does Nonaka descri be that?

A Descri be what, Counsel or?

Q What you just described in your answer.

A Wll, in 42, it says, "If this happens, then

167

this is what is done,"” without reading it all and taking

up tinme. Then 58, it says, "Well, if this is what
happens, this is what is done." It doesn't say in 42,
"Well, if this is what happens, then let's junp to the

nmet hod in 58 and do what it says there.™

Q Doesn't 42 suggest that it can't know that
t here's nobody in the background until it runs the
processi ng of 427

A Can you refer to background in 42? | nean,

point to me where the word "background" appears, because

| couldn't find it.

Q Doesn't 42 suggest that Nonaka's system can't
determ ne whether there is a face in the darkened
portion of the image unless it perforns a processing of
par agr aph 42?

A Well, yes, but -- but it doesn't nean that

it's darkened in the sane way, you know, a dark part in
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paragraph 58. In fact, it's teaching away fromthat.
Agai n, they're not conparabl e.
Q How is it teaching away fromthat? Does
par agraph 58 say that the | andscape in 58 is lighter
than that in 42?
A No. It says in a case where the nain -- in
42, it says, "In addition, in a case where the nmain
subject is positioned in a dark part of the screen of
t he backlight scene or the like, the imge is bl ackened
and a fine difference between the brightness and the
dar kness cannot be seen. In this state, the face
detecti ng section cannot detect the face."
There's no scenario |like that described in 58.
Q But 58 can't possibly conclude that that
scenario is not present unless it goes through the
process of 42; correct?
A | di sagr ee.
Q How so?
A It may determne, "Ch, it's dark over here,
but not so dark that | couldn't detect a face," as |
al ready expl ai ned.
Q What if 58 receives an image that is so dark
it can't detect a face?
MR, GRAUBART: (bject to form
THE WTNESS: You're acting as though 58 and
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42 are different enbodinments. So 58 receiving that, |
don't know. That doesn't have any neaning. |nstead, 42
receives that in the sense you're doing it. |It's
actually all just one algorithm

| nstead, the image is received, and the
processing in 42 is described. |It's not |like 42
recei ves sonet hing and 58 receives sonething. 1It's one
enbodinent. It does different things in different

situations.
Q W' ve already established that paragraph 42 is
acting on the inage for nonitoring; correct?
MR, GRAUBART: (Object to form
THE WTNESS: So keep in mnd that the inage
fromthe nonitor and the image that's photographed, it's
all the sanme i mage signal. Okay?

Sure, we directed that on two paths, same

i mage signal. Wen one is dark, the other is dark.
It's the sane image signal. It's just that the inmage
signal is dark then, is what | nmean to say.

Q Isn't the nore |ikely explanation that

par agraph 42 is acting on the path for the imge for
monitoring which tells it whether there's a face, and
par agraph 58 is acting on the phot ographed i mage after
it al so knows whether there's a face?

MR, GRAUBART: (bject to form
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THE WTNESS: | don't see anything to | ead ne
to believe that. | don't see your logic |eading in that
direction either.

MR ROBINSON: Q I'msorry. You do see
logic in that direction, or you don't?

A | do not.

Q Ckay. Hypothetically, if the blackened i mage
of paragraph 42 were run through the steps of paragraph
58, Nonaka woul dn't be able to detect the face; would
it?

A | mean, we started out with "hypothetically,"
whi ch neans |' m steppi ng outside the enbodinent. In any
such hypothetical thing, it's a different enbodi nent. |
don't know what's going to happen. Ckay. | don't know,
for exanple, what the threshold for darkness is. kay?

What we're going to -- if it's really dark,
are you going to sidestep 42? Then you' ve got a
different algorithm | don't know what's going to
happen. It's just a hypothetical. | don't know how to
answer that.

Q 42 says you do apply section 5b. 58 says you
don't apply section 5b.

Can those both be true at the sanme tine?

A Wll, it's not as sinple as what you said,

okay. | nean, optim zation processing is not done
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because there's no face, okay.

Q Is there a button on top of the canera you
push when there's no face, or does it automatically
determ ne whether there's a face?

A Well, we've already established that this
i nvention includes face detection. That's why
optim zati on processing 5b does not performoptim zation
because wi thout a person there, no face detected.

Q Have you had an opportunity to review the
institution decision issued by the Board in the 1251
pr oceedi ng?

A | did read those.

Q D d you disagree with any of the concl usions
reached by the Board?

A My understanding is that the decision of the
Board is that, you know, these IPRs be instituted.
That's the main decision. They don't render anything

wth finality. So if you want to point ne to sonething,

"1l tell you whether | agree or disagree with it.

Q As you sit here today, did you -- are there
any instances of the Board's reasoning with which you
di sagree?

A | haven't | ooked at the petitions in awhile,
so | don't renenber all the details. But | wll say
that, | nmean, | think that the petition should have been
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instituted. That's all.

If you want to direct me to sonething
specific, |I'm happy --

(Exhibit No. 1009 was marked for

identification.)

MR ROBINSON:. Q I'mgoing to hand you
what's been marked as Exhibit 1009. That's the Konopl ev
reference. Colum 2, lines 4 through 7, "lnperfections
are automatically corrected by selecting a nost suitable
skin col or using a histogramof distributions" --

A |'"'msorry. \Were are you at in Konopl ev?

Q Colum 2, lines 4 through 7. "lnperfections
are autonmatically corrected by selecting" --

A Hold it. | got to get there.

Q Let nme know when you're ready.

A Okay. |'ve reached colum 2, lines 4 through
7.

Q You see where it says, "lnperfections are
automatically corrected by selecting a nost suitable
skin color using a histogram of distributions of col or
val ues on a face"?

A M hm | do.

Q And then at Konoplev colum 6, |lines 1 through
4.

A Konopl ev col um?
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Q 6.

A 6, lines 1 through 4.

Q Do you see where it says, "Facial spots, such
as pi nples, are processed by anal yzing a second
derivative of the edge pixel value. The |evel of pixel
coloring over is set based on the second derivative of
t he edge pi xel val ue"?

A Yes.

Q | s coloring over the sane as snpot hi ng?

A He doesn't use that | anguage. Could be
snoot hi ng, you know, but doesn't have to be, depending
on the approach applied. The idea here is to hide the
pi npl e.

Q Woul d a PCSI TA consi der coloring over to be
snoot hi ng?

A | don't think a POSI TA woul d say they are
necessarily equivalent. A POSITA woul d consi der that
you coul d use snoot hing as part of coloring over.

Q But col oring over could al so be done w t hout
snoot hi ng?

A You see, Counselor, the term"snoothing," it
doesn't have any fixed specific definition. So, | nean,
| think what it's teaching is renoving these bl em shes,
and that could involve a snoothing filter.

Li ke in paragraph 54 of ny P2 report, "If the
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face detection nodule detects a face, the facial skinis
enhanced by applying a snoothing filter to the detected
facial areas of the inage to reduce winkle, spots, and
bl em shes. "
| mean, you can use a snoothing filter. |

don't think there is any definition or limtation here.

Q Woul d a PCSI TA have under stood the neani ng of
a Gaussi an fuzzy conputation in the context of a
bl urring nmet hod?

A Probably not. A Gaussian fuzzy conputation

al so could be Gaussian filtering. |It's a type of
snoothing filter. | think the |anguage is odd and m ght
have been -- that, | believe, is in --
Q Zhang.
A Zhang.
MR ROBINSON: In fact, I'Il hand you a copy

of Exhibit 1008, which is the Zhang reference.
THE W TNESS: Sure.
(Exhi bit No. 1008 was narked for
identification.)
MR, ROBINSON: Q Does Gaussian filter
i nvol ve col ori ng over?
A Gaussian filter could be used as part of
trying to color over a blemish. | don't think it

descri bes using only that.
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Q Does Gaussian -- sorry?
A If you | ook in paragraph 43.
Q o ?
A Zhang, |I'msorry. | think we're we shoul d

step back and realize Zhang is tal ki ng about sonet hi ng
ot her than bl em shes and such.

You want to start your question over again,
and 1'll try to adapt?

Q Does a Gaussian filter use a histogram of
colors to color over?

A Where, Counselor? You want to point to ne
sonething in one of these? Could you use a Gaussi an
filter as part of the coloring over as used in the '"410
Konopl ev? It could be part of that, sure.

Q Does a Gaussian filter necessarily include
col ori ng over?

A Gaussian filters are used for an anmazi ng
diversity of things unrelated to any of this art.

Q So a Gaussian filter does not necessarily
I nvol ve col ori ng over?

A Gaussian filter is a very, you know - -
general | y speaking, a Gaussian filter is a very diverse
t ool .

Q Woul d a PCSI TA applying a Gaussian filter to a

digital inage to blur a part of a digital inmge
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under stand t hat doing so woul d necessarily involve
col oring over?

A Gaussian filters applied to digital inages,
mat hematically, they're a lowpass filter. They'll
reduce the high frequency content of the inmage. It can
have a snoot hing effect. That mght be intentional. It
m ght be a part of a | arger process.

But, you know, ordinarily a person of ordinary
skill in the art wouldn't think of the term "col oring
over" because "coloring over" is atermthat's
introduced primarily | think in this patent. It m ght
occur sonewhere else out there. It certainly is a usual
termof the art.

So POSITA if you say "coloring over," they
aren't going to think of Gaussian filter. First,
they' Il ask, "Wat do you nean by col ori ng over?"

That's what would really happen with a PGSI TA

Now, if they read this and they read it, you
know, they get that you're hiding the pinple. There's
no specific associati on between pi npl es and Gaussi an
filters.

Q Wul d a PCSI TA applying a Gaussian filter to a
digital image to blur a part of that digital imge
under stand t hat doing so necessarily uses a histogram of

di stributions of color values on a face to select a
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suitabl e skin color?

A You' re reading fromwhere? | would |like a
context to better answer this question.

Q W' re tal king about Zhang and Konopl ev, and
they' re respective teachings. How nmuch nore context do
you need? | referred you specifically to parts of the
Konopl ev that discuss exactly what | just asked about.

A Well, you pointed to me to where col oring over

Q Colum 2, lines 4 through 7, of Konopl ev
di scuss one exanpl e of using histogramdistributions of
col or values on a face.

A Yes, uh-huh. You can certainly use the
hi stogranms as Konopl ev reveal ed. You can certainly use
second derivatives. Sorry. | think |I msplaced your
questi on.

Q Wul d a PCSI TA applying a Gaussian filter to a
digital inage to blur a part of that digital imge
under stand t hat doing so necessarily uses a histogram of
di stributions of color values on a face to select a
sui tabl e skin col or?

A So, | nean, you ordinarily wouldn't use a
Gaussi an snmoothing filter to select skin colors. Again,
| think you're conbining things. Were is the Gaussi an

filter? Where are you reading fromthat?
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You' re conflating a couple of things. | need
to understand that conflation. And is this sonething I
tal ked about in nmy report?

Q Your decl aration says to -- conbi ned Konopl ev
wi t h Zhang.

A Yes.

Q That conbi nati on doesn't result in a
Gaussian -- in Zhang's Gaussian filter for blurring
usi ng Konopl ev' s hi stogram of distributions for col or
val ues on a face?

A As | pointed out, paragraph 60, a person of
ordinary skill in the art would have understood the skin
snoot hi ng applied in Konoplev and the background
blurring applied in Zhang are different amounts of the
same type of correction

Q What type of correction is that?

A It's an operation to do snoothing. Konoplev

and Zhang coul d be conbined to both blur the background

as well as, you know, snoboth the skin.
Q So "blurring"” and "snoot hi ng" are synonynous?
A You can use sone tools like a Gaussian filter.
A Gaussian filter can be used to snmooth and to bl ur.
Q Wiat's the distinction between "snoot hi ng" and
"blurring"?
A Well, it depends upon the context. You could
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use a Gaussian filter to snoboth and bl ur here. Ther e

are ot her operators that m ght snmooth but not blur. A

good exanple is a nedian filter which snooths noise --

actual ly

it wthout

Q
filter?
A
Q
Konopl ev
bl ur the
A
filter.
Gaussi an
filter.
Q
Gaussi an
A
Q
Gaussi an

A

and |'ve

Q

say that?

A

coul d snooth pinples pretty well, too, but does
bl urri ng.

Does your decl arati on neanings a nention

No, but you asked ne.

Are you suggesting now that the conbi ned
and Zhang woul d use a Gaussian filter to both
background and snmoot h the skin?

| don't see why you couldn't use a Gaussi an
You could blur a background in Zhang with a
filter, and you can snmooth skin wth a Gaussi an
Wher e does your declaration say that you use a
filter to do both of those operations?

| think you asked ne. So that's why | said.
Does your declaration say you would use a
filter to performboth of those operations?

| mean, | didn't wite that. You asked ne,
stated it.
is no, decl arati on does not

So the answer your

VWell, when | said | didn't wite that, that's
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what | neant to say.
Q Ckay. Does the coloring over of blem shes in

Konopl ev reduce | ocal contrast?

MR, GRAUBART: (Object to form

THE W TNESS: You know, | haven't really
contenplated that. Maybe it could. Certainly corrects
t he i mage.

MR ROBINSON:. Q Don't you identify bl em sh
by identifying the | ocal contrast?

MR, GRAUBART: (Object to form

THE WTNESS: Well, | nean, what Konopl ev
teaches is using a second derivative, which is not
synonynous wth contrast.

MR ROBINSON:. Q Are blemshes in a digital
i mage identified by finding corresponding | ocal
contrast?

MR, GRAUBART: (Object to form

THE WTNESS: | nean, if you can show ne this
ki nd of | anguage i n Konoplev, |I'm happy to opine upon
it.

MR ROBINSON:. Q How would a PGSI TA readi ng
Konopl ev go about trying to identify a blem sh on a
face?

A (Revi ewi ng docunent.) So, | nean, the

si npl est answer and nobst direct is he describes a nunber
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of different kinds of blem shes, and a different nethod
m ght be used for each kind of blem sh: spots,
wri nkl es, pinples, you know, so on.

Q Wul d all those blem shes in a digital inage
be nmarked by a |l ocal contrast?

A Coul d you point to ne where this kind of
| anguage appears in Konopl ev?

Q Woul d a PCSI TA understand those types of
bl em shes to be marked by | ocal contrast?

MR, GRAUBART: (Object to form

THE WTNESS: Every part of every inage is
mar ked by | ocal contrast. | nean, if | take -- | don't
know what you nean by "narked."

MR. ROBINSON: Q Delineated.

A Every part of every image has a | ocal
contrast. | don't know what you nean by "marked" or
anyt hing. Maybe you can point to ne what you're talking
about i n Konopl ev.

Q | ' mjust asking whether a POSITA, with all of

his years of experience and education, woul d under st and

to be the boundaries in the way of finding blem shes in
a digital inmage?
MR GRAUBART: (Object to form
THE WTNESS: Could you use |local contrast as
a way of finding blem shes? Cenerally speaking, | think
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you could. But | don't think, you know, the '410 patent
iIslimted in any such way.

MR ROBINSON: Q Elimnating or hiding a
bl em sh woul d necessarily result in reducing that | ocal
contrast; would it not?

MR, GRAUBART: (Object to form

THE WTNESS: It could. That wasn't ny first
-- ny last answered question was not nmeant to inply
that. | said you m ght use sonme characteristic, sone
characteristic of local contrast. It mght be | ocal
contrast of a col or conponent.

And in the processing the pixel coloring over,
it mght in the end reduce the contrast. But the goal
Is not contrast reduction. The goal is blemsh
reducti on and renoval .

MR. ROBINSON: Q Reducing the appearance of

the blemsh in the image is the goal; correct?

A | think reducing it as much as possi bl e.

Q That's --

A Meaning renoving it. Like you try to detect a
face, we call it face detection.

Q And that's acconplished by reducing the | ocal

contrast that's indicative of such a blem sh; correct?
A | don't see that expressed anywhere in
Konopl ev.
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Q Wul d a PCSI TA understand that to be a true
statenent or not?

A | don't think a POSI TA would cone to that
concl usion. For exanple, the blem sh m ght just be --
m ght just be redness, okay. By renoving the redness,
you may do that wi thout nodifying the contrast at all.
So it doesn't follow

Q How about at the boundary of the redness?

A The contrast, you know, the brightness nay be
the sane. Call that equal |um nescent. So across the
red part, doesn't nean it's darker or lighter. It m ght
be the same bri ght ness.

Q There m ght be no perceivabl e contrast between
a red part and an un-reddened part of a person's face?

A Agai n, you know, | don't have a definition,
your definition of "contrast." | gave you earlier ones.
If they were applied to an equal |um nescent red spot,
that is correct. The contrast wouldn't change across
t he boundary.

Q Bet ween the red spot and the non-red boundary?

A If applied to, if you apply it to -- you
conpute the contrast on the | um nance of that inmage in
that region and that's equal |um nescent, then that is
correct, you would not have a change in contrast, by

definition.

www.LexitasLegal.com/Premier Lexitas 888-267-1200

Page 183 of 257




© 00 ~N oo o b~ w N P

N NN N NN R R R R R R R R R
g N W N P O © O N o 00 M W N Rk O

Alan Bovik, PhD - March 28, 2019

184

Q I's um nescence the definition of contrast
you' ve been using for our discussion today?

A Contrast is using defined in terns of
| um nance.

Q That was a very specific hypothetical you just
offered, Dr. Bovik. |Is that a realistic one?

A | didn't offer the hypothetical. You did.

Q Equal | um nescent red spot versus equal
| um nescent non-red spot just outside the boundary of
the red spot, does that happen a lot?

A It doesn't happen a | ot anywhere, whether
bl em shes or ot herw se.

Q So there would be sone | ocal contrast there in
nost circunstances, if not all?

A And there woul d be | ocal contrast everywhere
else in the image as well.

Q And by renoving that red spot or covering over
that red spot, you would reduce the | ocal contrast
bet ween the red spot and the bordering non-red portion?

A The point is the goal is not necessarily
reduction of contrast. It could be there's reduction of
contrast as a byproduct of the blem sh renoval
operation. |It's not the stated goal.

And Konopl ev has not stated that the goal as

bei ng renoving or reducing contrast. It's changi ng.
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"Il say it's changi ng.
Q (bj ect as nonresponsive to the entire answer.
Whether it's a stated goal or not, coloring
over the red spot to match the non-red boundary woul dn't
necessarily reduce the | ocal contrast at that boundary;
correct?

A It very likely could change the contrast, but
al nost any spatial inage-processing operation | apply,
whether it's | ow pass, high-pass, detail, preserving,
they can all nodify contrast.

Q Zhang's blurring of its background is anot her
exanpl e of nodifying contrast; correct?

A You want to point to ne where he states that?

Q The entire --

A First of all, you're premse | disagree wth.
You said it's anot her exanple of nodifying contrast.

You said nodi fying? Go ahead. |'msorry.

Q So you don't disagree wth nodi fying contrast?

A | think in npost spatial image-processing
operations in sone way nodify contrast. There's nothing
speci al about bl em sh-reducing in that regard.

Q Zhang's entire application is about blurring
its background; correct? That's the point. Can we
agree on that?

A No.
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Q Ckay. One of the things Zhang describes in
all of its enbodinents is blurring its background;
correct?
A Zhang does describe blurring background.
Q Wul d that reduce the contrast of Zhang's
backgr ound?
A | would say it could definitely reduce
contrast. It could al so reduce brightness in places.
It's not just reducing contrast. It could be byproduct.

I n other places, it may not reduce contrast.

| already said earlier snmooth regions, it nay
not reduce contrast, either mathematically maybe or at
| east noti ceably.

Q Woul d Zhang's blurring of its background ever
i ncrease the contrast of its background?

A So the neasurenent of contrast is a nonlinear
operation. So the blurring we've been talking about,
Gaussian blurring and so on, it's a |linear operation.
The outcones of a |inear operation you can't really
predi ct using, you know -- there are effects on a
nonl i near operation, like contrast. So | can't really
say, mathematically speaking.

Q Keeping in m nd what you' ve previously
testified to about a POSI TA' s understandi ng of blurring,

woul d Zhang's blurring of its background be expected by
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a PCSITA to increase the contrast wthin that
backgr ound?

A Probably generally not.

Q Ckay.

A Again, | don't think that's the goal of what
Zhang is presenting. He's blurring. So to be clear,
| ' mnot equating blurring and contrast reduction, to be
especially cl ear.

Q But contrast reduction, generally, is a
characteristic of blurring?

A There's a lot of things that are a
characteristic of blurring.

Q Is it inaccurate to say that contrast
reduction is a characteristic of blurring?

A No, because there are signals for which -- |
al ready nentioned constant signals. There are other, if
you had a sinusoidal inmage, then its contrast woul d not
be changed by, say, a Gaussi an bl ur.

So |l nean, it's yes and no. It's not really
the goal. You know, you're trying to -- ny reservation
is you're trying to inport a neasurenent for which, you
know -- a characteristic for which Gaussian filtering is
not generally designed.

Q Wul d a PCSI TA ever apply a Gaussian filter to

a constant i nage signal?
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A Yes.

MR, GRAUBART: (Object to form Go ahead.

THE W TNESS: Yes, because i nage signals
contain constant parts. Not always, but plenty often.

MR. ROBINSON: Q Nonaka -- you can | ook at
Fi gures 2A through Figure 2C of Nonaka, for exanpl e,
specifically describes increasing the contrast of
backl i ght portion 30b; correct?

A You' re getting ahead of ne again.

So we're in Nonaka and | ooking at Figure 2?

Q 2A t hrough 2C

A And specification you're referring to it
wher e?

Q All right. How about paragraph 50 of Nonaka?

A Goi ng there. Paragraph 50.

(Revi ewi ng docunent.) Yep.

Q The entire point of the operation that Nonaka
performs on the part of the image 30b is to increase the
contrast to inprove the visibility of the details,
including a person. |Is that correct?

A Well, no. It says, you know, you've got a
gain 2 as a correction value larger than a gain 1 to
rai se | um nance curve. So there's a brightening
happeni ng. So brightening and contrast enphasis are not

t he sane t hing.
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Q "Mor eover, the optim zation processing section
5b perforns | arge contrast enphasis processing as
conpared with the | andscape 30a to raise the contrast
delta FO to delta F2."

A Well, there's, you know, nodifying an inage to
improve visibility certainly can involve, you know,
tightening the contrast wwthin limts just |like old
tel evision had a contrast knob.

Q In fact this sentence in paragraph 50 of
Nonaka specifically says that it invol ves enphasi zi ng
t he contrast.

A It does. It also says raising the |um nance
curve. Moreover, it enphasizes the contrast. So
there's a lot of different aspects that can involve, you
know, correction of an inage.

Q By perform ng those corrections, the
visibility in the roomsufficiently inproves; therefore,
an image providing visibility close to that obtai ned by
human eyes can finally be achieved. Meaning all of that
is to inmprove visibility of that portion of the inmge,
30b.

A | have no problemw th agreeing that
correcting an inmage in various ways inproves visibility.
| wll point out that he didn't really state what he

means by "visibility."
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Q Wul d a PCsI TA have had an i dea what he neant
by "visibility" here?
A Probably, yes. But there's technical aspects
of this visibility that may not occur.
| think a POSI TA would just think it's easier
to see. So the Court isn't confused, that wll work.

Q That's the opposite of blurring?

A | don't agree.

Q Does blurring nake it easier to see these
detail s?

A Soneti nes.

Q Does - -

A For exanple, if you have an inmge that's

corrupted while in noise, you mght want to blur it to
get rid of the noise, and then you can see the rest of
t he i mage better.

Q Does Zhang's blurring inprove visibility of

Zhang' s backgr ound?

A No, but it inproves the visibility of the
face. Human eyes are drawn to sharper regions.

Q So Nonaka's gain 1 that applies to region 30a
is predefined; correct?

A I f you | ook at paragraph 48, okay, in
describing gain 1 there, it is stated that it's a
predeterm ned correction nodel. That's part of the
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first enbodi nent. Practicing a patent woul dn't have to
be --

Q Gain 1 is predetermned. |Is there a reason to
give it its own | ookup table?

A Just to save tine, you want to point ne where
its given its own | ookup tabl e?

Q 1017 at --

A 10177

Q Exhi bit 1017 at paragraph 91.

A In a different enbodi nent. These enbodi nents
are already, you know, separated. So it's the third
enbodi nent .

Q What's in the third enbodi nent ?

A Par agraph 91.

Q No, paragraph 91 in your declaration,

Exhibit 1017.

A Sorry. Paragraph 91.

Goi ng back to -- what was the original
par agraph, so | can --

Q Origi nal paragraph of what?

A We're tal king about fixing the gain. 48?

Q Yes. Gin 1 is the predeterm ned correction
anmount .

A You have to store these val ues sonewhere. |If

you have a predeterm ned val ue, processor or a conputer
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or whatever device you're using, could be a | ot of
thi ngs, you've got to be able to access it, so you store

it sonewhere. A |lookup table is a good pl ace.

Q Wiy give us a separate table for a single
val ue?
A Wll, it says, as | state in ny report, "A

PCSI TA woul d have recogni zed that the predictable
nodi fi cati on of the conbi nati on of Zhang in view
Konopl ev and Nonaka, as suggested by the teachings of
Gonzal ez, woul d have included precal cul ati ng Nonaka's
gain 1 and gain 2 values for the background and the
person, respectively, storing the precal cul ated gain

val ues in one or nore | ookup tables according to whet her
the gain values are for personal background and

determ ning the gain values to apply to the facial,"

bl ah, bl ah, bl ah.

Ckay. So | nean, already there's nore than
one gain, but there's two gain val ues that suggest nore
t han one storage | ocation, which you can represent as a
table. You can have a one-entry table. There's no
difficulties here.

Q If gain 1 only had one predeterm ned anount as
suggested in paragraph 48 of Nonaka, would it nmake sense
to put it in a separate single entry table?

A Wll, we don't know it only has one. It m ght
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be predetermined. Doesn't nean it has only one. It nay
be that you have a table of val ues, and you know,
someti nes you use this predeterm ned val ue. Sonetines
you use that predeterm ned value. There's a setting on
t he canera, you know There's a | ot of reasons.

Q Nonaka doesn't say any of that for gain 1;
does it?

A Par don ne?

Q Nonaka doesn't say any of that for gain 1;
does it?

A It doesn't -- (Review ng docunent.) No,
don't agree.

Q Why ?

A Wll, | nmean, as | state, you have a coupl e of
gai n val ues, and you can store those gain values in a
| ookup tabl e.

Q Wiere do you state that?

A Par agraph 91 of ny report.

Q Paragraph 91 doesn't cite to anything in any
of these prior art references; does it?

A No. But it's hardly a leap for a PCSITA to

understand if you have a couple of gain values you're

goi ng to use, you have to store them sonewhere. And
storing themtogether in a | ookup table nakes a | ot of
sense.
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Q Nonaka never describes two different val ues
for gain 1; does it? Wich was the question | asked a
nonent ago before you reviewed the reference.

MR GRAUBART: (bject to form

THE WTNESS: | didn't understand that to be
that question. But doesn't natter. A new question is
fine.

| nmean, Nonaka is giving an enbodi nent here.
And in this enbodi nrent, he describes gain 1 as
predeterm ned correction anount. Again, this is just a
teaching. | don't think it would have to be fixed to a
val ue, and a person of ordinary skill in the art would
under stand there was no reason why a gain 1 would have
to be fixed to a value. He doesn't carry that into the
clainms, for exanple.

You' re asking ne a question. | didn't even
have ny report.

MR ROBINSON:. Q Well, this goes directly to
whet her there are nore than one gain values in a table.
| would hope it's sonething you consi der ed.

Nonaka doesn't ever say that a gain 1 is
selected froma plurality of predeterm ned anmounts; does
it?

A | didn't consider that. Here on the spot, |

woul d say, you know, | think whether or not there's only
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one or not, | think the conbi nati on hangs together just
fine. You know, section 10 of ny report had
conbi nation, which is where | was just reading from

And you know, Nonaka as a reference is fine.
And | think that, you know, a PCSI TA would certainly
understand there could be a range of gain 1 factors.
Q You still haven't answered ny question,
Dr. Bovi k.
Nonaka doesn't ever say gain 1 is selected
froma plurality of predeterm ned anmounts; does it?
A Nonaka doesn't have that |anguage. | think a

person of ordinary skill in the art woul d under st and
t here coul d be.
Q Words were very inportant earlier today,
Dr. Bovi k. Nonaka doesn't include those words; does it?
MR GRAUBART: (bject to form
THE WTNESS: It does not. But Nonaka is
teachi ng, okay. And when you're teaching a concept,
sonetines you say, "Well, fix this, and then you'l
understand the rest."”
| think that there's no reason why gain 1
needs to be fixed to a single value. And the rest of,
you know, the rest of the enbodi nent wouldn't require
it. And | think a person of ordinary skill in the art

woul d understand that gain 1 could be -- vary a little
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bit.
MR ROBINSON:. Q Dr. Bovik, do you know or

are you personally acquainted with either of the
i nventors on the Nonaka references, GOsanu Nonaka or
At sushi Maruyama?

A | am not. Never net them Never heard of
t hem before this case.

Q I n your previous answer when you said, "Wen
you're teaching a concept, sonetines you say, 'Wll, fix

this and you'll understand rest,'" you're specul ating
about how they m ght teach soneone?

A |'ma teacher. | nean, | know how good
teaching is.

Q Are any of those inventors teachers?

A They are if they're witing a specification.
They' re teaching how to practice cl ains.

Q If gain 1 had only one predeterm ned val ue,
would it make any sense to put it in its own separate
| ookup table fromthe values of gain 2?

A | nean, | didn't opine that. | just said that
gain 1 or gain 2 could be stored in one or nore | ookup
tables. It could be the sane one. It could be two
different ones. It doesn't really matter. Doesn't
change ny opi ni on about anyt hi ng.

Q In claim5 of the '132 patent, Exhibit 1001.
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A daimb5 of '132, yes.

Q Last clause of that claimsays, "Resulting in
a first portion of a digital inage that corresponds to
the first portion of the digital imge data being
brighter than if the second anbunt of the paraneter were
applied to both the first portion and the second portion
of the digital inmage data."

A Ckay.

Q Did you determ ne whether claim5 was net by
any particul ar i mage processing techni que?

MR, GRAUBART: (Object to form

THE WTNESS: | don't know what you nean. |
mean, | certainly have the opinion that the prior art |
presented covers this.

Nonaka is certainly, for exanple, since we
wer e tal ki ng about Nonaka, nodifies the brightness so
that a second anmount of the paraneter -- | nean, so that
a first portion corresponding to the first portion of
the i mage woul d be brighter than the second anount than
i f the second anount of paraneter applied to both the
first and second portion of the digital inage, because a
much | arger gai n.

MR ROBINSON:. Q Don't you need to know how
bri ght those two portions begin before you can determ ne

whet her the relationship of claim5 is true?
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A No, because it only says that -- | nean, if |
had a face it has a certain brightness, | can apply, for
exanpl e, the gain of Nonaka that's a | arger gain, okay,
and | will get a brightness.
O | could apply the snmall er gain of Nonaka,
and | will get another brightness. Suppose | apply it
to the whole image, as it says in the |last part of the
clause. Well, the face wll be a I ower brightness there

absolutely for sure than if | had applied the first
menti oned gain. So no.

Q So, in fact, if you start with the input image
of Nonaka, you' ve got 30a, which has a brightness that's
the outside part, and you've got the outdoor part, the
part with the backlighting. Then you' ve got 30b, which
is the indoor part, it's darker.

A 30a and b in Figures 2. So sorry, | was
pl anning things. You' re question?

Q 30a has a brightness. 30b has a brightness.
The 1 nput inmage, 30b, is less than 30a. |[If you apply
gain 1 to 30a and gain 2 to 30b, 30b wll only end
brighter if the difference between gain 2 and gain 1 is
| arger than the difference between the brightness of
t hose two sections in the input imge; correct?

A Well, |I nmean, when you apply a gain to both,
they both are made brighter. They both get bigger.
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Ckay? And you know, we're not tal king about a size of a
difference here. Let's see.

We're tal king about two different scenari os,
one in which the first anount is applied to 30a -- which
let's call that the face, okay -- versus whether the
second gain is applied to both 30a and 30b. And if the
first gainis larger, then 30a wll be brighter than if
the second gain were applied to both.

Q Make sure we're readi ng the sane | anguage. So
claimb5, apply the determ ned correction to the first
portion. So we're tal king about Nonaka. W' re talking
about gain 2 to 30b; correct?

A Well, | don't know which part of claim5
you're tal king about. The last part of claim5 says --

Q | literally just quoted you sone | anguage from
cl ai m 5.

A Ckay. Read it again.

Q “"Wherein applying the determ ned correction to
the first portion of the digital inmage,"” if you're
tal ki ng about a determ ned correction -- renenber, this
is defense fromclaim1 -- if you're tal king about the
determ ned correction as you've read this against
Nonaka, we woul d be tal king about gain 2 as its applied
to 30b; correct?

A Ckay. | think | nmay have been m sreading this
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at the late hour. Let nme read it again.
(Revi ewi ng docunent.)

| mean, the way | read it, the first portion
of the paraneter's gain, you know, is gain 1. The
second portion is gain 2.

Q Real |l y? Do you want to refer back to your
decl aration?

A Ch, "portion of a digital image,"” |I'msorry.
First amount and second anount.

This claimis so big and baggy, it's hard to
keep straight in the m nd.

(Revi ew ng docunent.) So, | nean, if the
first anmpunt is gain 1, first anount of the paraneter,
gain 1, to first portion where the first anount, gain 1,
is different fromthe second anount, gain 2, applied to
a second portion, different part of the image, resulting
in the first portion of the imge that corresponds to

the first portion of the image being brighter than gain

1 being applied to the first portion than if the second
anmount were applied to both, gain 2, both to the first
portion and the second portion.

Q So it's your testinony here you interpret the
first portion of the determ ned correction in Nonaka to
correspond to gain 1 in Nonaka, and you interpret --

A | said "anmount." If you want to read it back,
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“first anmount.”

Q Ckay. Read the claimlanguage here so we're
on the same page. "Applying the determ ned correction
of the first portion of the digital imge data" -- from
claiml -- "conprises applying the first anmount of a
paranmeter to the first portion to enhance the visual
characteristic."

So in Nonaka, is the first portion of the
digital image data 30a or 30b as you conpare this claim
t o Nonaka?

A | got -- | think I may have gotten gain 1 and
gain 2 confused. That's all. | didn't refer here.

Let's point out the first anount of the
parameter, it's gain 2. | wasn't |ooking at neither
Nonaka or ny report. | was just |ooking at '132.

So the first anmount of the paraneter, gain 2.
Second anount, gain 1, but sane answer ot herw se.

Q So applying the first anmount of the paraneter
to the first portion, so that's applying gain 2 to
portion 30b in Nonaka?

A | mean, we could apply it to 30a is what |'m

thinking. Gain 2 applied to 30a.

Q That's not how you applied it in your

decl aration, Dr. Bovik.
A Ckay. It doesn't really matter.
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Q No, it really does.

A Ckay. W apply gain 2 to 30b.

Q Ckay.

A Gain 2 is larger than gain 1.

Q All right. So gain 2 is larger than gain 1.
Gain 2 is applied to 30b.

A Ckay. Sure.

Q Ckay. And resulting in a first portion of the
digital imge, 30b, being brighter than if the second
anmount, gain 1, had been applied to both the first

portion and the second portion?

A Paragraph 57 of ny report just above figure --
reproduction of Figure 4A

Counsel or, since you paused, |I'mgoing to take
a five-mnute break to use the rest room Ckay.

MR ROBINSON: That's fine.

(Recess taken: 5:00 ppm - 5:10 p.m)

MR ROBINSON: Q One hopefully short
question, and I'l|l pass the wtness.

In the application of gain 1 and gain 2 to
section 30b of the inmage in Nonaka, if the application
of both of those gains saturated that portion of the
i mmge, would they have the sane bright ness?

A Sure. But that wouldn't be the intention of
the invention. Things like that -- bad things |ike that
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can happen if an algorithmisn't designed properly.
MR ROBINSON:. 1'lIl pass the wtness for
redirect.
EXAM NATI ON
BY MR GRAUBART:

Q Dr. Bovik, hopefully just one or two questions
here. A little earlier, Counsel was asking you
questions about your opinion in Exhibit 1017
declaration, in the 1251 proceedi ng, at paragraph 91.

A Par agr aph 91.

Q In particular, paragraph 91 relates to the use

of | ookup tables for particular values. That's what |
want to ask you about. Are you with ne?

A " mthere.

Q Okay. | believe Counsel asked you sonet hing
to the effect of why would one use a separate | ookup
table for |andscape 30a if the only value to be stored
there is a gain. Do you recall sone questioning on that
i ne?

A | renmenber that |ine, yeah.

Q Wth that in mnd, can | ask you to pl ease
turn to Exhibit 1005, the Nonaka patent.

A M hm

Q And in particular, turn your attention to

par agr aph 48.
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A Yes.
Q Paragraph 48, in addition to --
A Where's the, "In addition to"?
Q ' m sayi ng -- paragraph 48 does reference a
gain 17
A Yes.
Q Is that correct?
A M hm
Q Ckay. Are there other processing -- is there

any other processing referred to in paragraph 48 besides
t he use of gain?

A Yeah. There's the contrast enphasis
processi ng.

Q Woul d that contrast enphasis processing
| i kewi se generate values that can be stored in the
| ookup t abl e?

A There's no reason not. Sure.

Q G ven that then, does that does that confirm
or nodify your opinion as to why there would be a
separate | ookup table for | andscape 30a?

A Yeah. | nean, if you're cal cul ating val ues
for gain 1 and gain 2 in a | ookup table and you're
generati ng ot her val ues based on sone processing, you
may store those in, you know, a table of val ues

associated with gain 1 and gain 2, for exanple. O just
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gain 1.
Q So the | ookup | abel for | andscape 30a coul d
have data for nore than just gain 1; is that correct?
A Yes, certainly.
MR. GRAUBART: No further questions.
FURTHER EXAM NATI ON
BY MR ROBI NSON:
Q Paragraph 91 of Exhibit 1017 doesn't say
anyt hi ng about those other values; does it?
A No. It doesn't include it. It nmakes sense
you can do that.
MR. ROBI NSON: Thank you.
MR, GRAUBART: Thank you. No further
questi ons.
THE REPORTER: Did you need a certified
transcript?
MR. GRAUBART: Yes, please.
(Wher eupon, the deposition proceedi ngs were
adj ourned at 5:15 p.m)
---000---
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I, the undersigned, declare under penalty of
perjury that | have read the foregoing transcript, and I

have made any corrections, additions or deletions that I
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was desirous of meking; that the foregoing is a true and

correct transcript of ny testinony contained therein.

EXECUTED t hi s day of ,

20 at ,

ALAN BOVI K, PhD
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REPCORTER S CERTI FI CATE

I, KI MBERLEE SCHRCEDER, TX CSR No. 10925 and
CA CSR No. 11414, duly authorized to adm nister oaths
pursuant to Section 28 (a) of the Federal Rules of Gvil
Procedure and 602. 002 of the Texas CGovernnent Code,
hereby certify that the wtness in the foregoing
deposition was by ne duly sworn to testify the truth,
the whole truth and nothing but the truth in the
wthin-entitled cause; that said deposition was taken at
the tinme and place therein stated; that the testinony of
the said wtness was reported by ne and thereafter
transcri bed by ne and that the w tness was given an
opportunity to read and correct said deposition and to
subscri be the sane.

| further certify that I am not of counsel or
attorney for either or any of the parties to said cause
of action, nor in any way interested in the outcone of
t he cause naned in said cause of action.

| declare under penalty of perjury under the
| aws of the State of Texas that the foregoing is true

and corr 3

day of April, 2019

KI MBERLEE SCHRCEDER, CSR, RPR, CCRR
TX No. 10925 - CA No. 11414
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CASE: Apple v. Qual comm
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