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Alan C. Bovik, Ph.D, P.E. - August 28, 2019

ALAN C. BOVIK, PH. D, P.E
havi ng been called as a witness in the above nmatter,
and after having been first duly sworn, was exam ned
and testified as foll ows beginning at 10:30 a. m:
EXAM NATI ON
BY MR JAN TENS:

Q Morning, Dr. Bovik.

A.  Good norni ng, Counsel or.

Q Thanks for taking the tine to be here today.
Before we get into anything substantive, I'd like to
go over sone ground rules, if you don't m nd.

A.  Sure.

Q Do you understand that you're under oath?

A, Yes.

Q Do you understand that you have to tell the

truth, the whole truth, and nothing but the truth?

A.  Yes.

Q And you'll do that; right?

A 1 will.

Q And if you don't understand a question that |

ask, please let ne know. Ckay?

A I will.

Q And if you ever want to change an answer,
pl ease | et ne know.

A. Ckay. Sure.

www.LexitasLegal.com/Premier Lexitas 888-267-1200
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Alan C. Bovik, Ph.D, P.E. - August 28, 2019

Q And we'll take a break about every hour, but
if you want a break sooner than that, |let me know.
Ckay?

A.  (Nods head, yes.) Cot it.

Q And all that | ask is that you answer the
question before we take a break. Ckay?

A, Ckay.

Q And is there any reason, nedical or
ot herwi se, why you cannot give truthful, conplete, and
accurate testinony today?

A, Not at all, but I do want to tell you, | had
an ear infection |ast week, and that's over wth, but
| still have a little bit of closure in ny ear canal.
So usually |I hear really keenly, and I -- but if | do,
l'i ke, go, can you say that again, it's probably
because of this. But it's not a problemin any way.
| just may be asking you to repeat your question, if

you happen to speak softly.

And t hat includes you. Ckay.

Q Yeah. That's fine. Yeah, just at any tine,
ask ne to speak up.

A. And aside fromthat, yeah, |I'mnot sick or
anyt hi ng.

Q Sounds great. W have a court reporter here
today who wll be preparing a witten transcript, so

www.LexitasLegal.com/Premier Lexitas 888-267-1200
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Alan C. Bovik, Ph.D, P.E. - August 28, 2019

pl ease renenber to nmake verbal responses to all ny
questions. Ckay?

A.  Yes.

Q And we want to nake sure the transcript is
clear as possible, so it's inportant that we take
turns speaking. So please let nme finish before
answering, and I'lIl let you finish your answers before
aski ng additional questions. Ckay?

A, Ckay.

Q Roughly, how nany tines have you been
deposed?

A Well, | happened to check that. This is ny
42nd depositi on.

Q And you were previously deposed on
March 28t h, 2019, for the proceedings that we're
di scussi ng today; right?

A. That is correct.

Q And just for the record, the proceedi ngs are
| PR2018- 01250 and | PR2018-01251; right?

A, Yes.

Q Al right. And if I refer to themas 1250 or
1251, you'll understand?

A 1 will.

Q Al right. 1'd like to discuss what you did

to prepare for this deposition. Wthout revealing the
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Alan C. Bovik, Ph.D, P.E. - August 28, 2019

substance of any privil eged conmuni cati on you had with
your attorney, did you neet with anyone to prepare for
t oday' s deposition?

A | did. | nmet with counsel. That's one part
of nmy preparation. That's not all ny preparation, but
| ' m answering the specific question.

Q And how many tines did you neet?

A Wll, if you nean physically, | net just
once, but I've net with Counsel nultiple tinmes -- |
didn't count them -- over tel ephone and over email as
well, and that's certainly valid comruni cati on.

Q Al right. And at each of these neetings,
who was present?

A Oh, Kimis -- this is Counsel over here, is
generally -- has al ways been present. And |I'monly
tal ki ng about for the recent proceeding, not all the
previous stuff, the previous deposition and so on.

Q Rght. And did you review any docunents to
prepare for this depo?

A, Yes. | reviewed quite a | ot of docunents.

Q And what docunents did you review?

A Oh, well, | reviewed, you know, ny
suppl enentary decl aration and Vill asenor's decl arati on
and then deposition testinony and the patent owner

responses, and, you know, the patents thensel ves, the
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Alan C. Bovik, Ph.D, P.E. - August 28, 2019

prior art patents, et cetera. |'mnot going to try to
remenber everything off --

Q Sure, yeah.

A -- off the top of ny head.

Q That's fine. Al right. Before we dive into

it, "Il just go ahead and hand you all your
declarations. | see that you have themin front of
you.

A. Both of then?

Q Wwll, yeah. W'Ill go through -- let's get
this all out of the way. So the first thing |I hand
you is what's | abel ed as Exhi bit 1003.

A. Is this ny original declaration?
Q Correct.
A Well, Counselor, wth all -- wth all
respect, |1've already been deposed on this docunent --
Q Right.
A. -- for seven hours, and so I'm-- you know, I
prepared a new declaration. It's ny supplenentary,

and that's what this deposition is about.

So I'm not going to answer questions about ny

previous declaration. |'ll be asking you -- just as a
preview, |I'll be asking you to show ne where in ny
suppl enentary declaration | recently signed -- nore

recently signed, is this question com ng from

www.LexitasLegal.com/Premier Lexitas 888-267-1200
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Alan C. Bovik, Ph.D, P.E. - August 28, 2019

Q Sure. Just so you -- for -- if we need it

for reference or anything, just in case --

A Well, leave it there, but this --

Q -- we'll be addressing the suppl enental; so.
A.  Ckay.

Q And just for the record, so Exhibit 1003,

that's your first declaration for the 1250; correct?

A Well, let's see now | don't see the 1250 on
there, but -- | have to take a |look at -- yeah. This
woul d be the 1250.

Q Al right. Next I'll hand you what's | abel ed
as Exhibit 1017.

A.  Uh- huh.

Q And that is your first declaration for the
1251.

A.  Yeah. And, here again, | don't mnd these
bei ng entered into the record or as evidence, but |'ve
al ready answered seven hours of questions on these.

Q Al right. Next we have Exhibit 1022, which
is your supplenmental declaration, the subject of this
deposition --

A.  Yeah.

Q -- for the 1250; correct?

A.  Thank you. You'd think they'd put the 1250

on there, but, yeah.

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

Page 9 of 144



© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

10

Q | think the bottomright-hand corner.

A, Oh, down there. Yeah. Okay. Sure.

Q Al right. And next, it's |abeled as
Exhi bit 1023, and this is your suppl enental
decl aration for 1251; correct?

A. Yes. That's correct.

Q Al right. 1'mgoing to hand you one nore
docunment. This is |abeled as Exhibit 1009.

And do you recogni ze that docunent?

A. This is the Konoplev '410. You're going to
hand ne sone nore docunents too; right?

Q Not yet.

A. Because |I'mgoing to ask for them because if
we're tal king about a certain patent here, and | -- |
like to give the best and nobst accurate answers.

Q \VWile we're at it, | wll also hand you
Exhi bit 1001. And do you recogni ze that?

A.  Yeah.

Q And, for the record, that's U S. Patent
8447132; correct?

A.  Yes. Unh-huh.

Q And if we -- if |I reference that as the ' 132
patent, you'd understand; correct?

A. Sure. And, you know, |'mnot going to insist

at this nonent, but at sone point it's very likely

www.LexitasLegal.com/Premier Lexitas 888-267-1200
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Alan C. Bovik, Ph.D, P.E. - August 28, 2019

11

I'll be asking for several other prior art patent
ref erences and so on.

Q Rght. Wll, w'll get to those for sure.
All right. So let's turn to Konoplev, 1009. And if
you'd like to turn in your 1251 suppl enent al
declaration, we'll be |looking at page 5 for now with
respect to Konopl ev.

A.  Uh- huh.

Q Sorry. Actually, if you could turn to
page 4, paragraph 8.

A, Ckay.

Q So can you tell me, in your opinion, what you
t hi nk the novel aspect of Konoplev's invention is?

MR RIFFE: bjection. Form

A Well, you know, | talk about this in ny
report, and as | state in paragraph 9, since applying
a nethod to reduce winkles on i mages woul dn't be an
invention, | -- you know, this is an idea which
exi sted before Konopl ev.

Then goi ng back to paragraph 8 of ny 1251

decl arati on, supplenental, you know, Konopl ev
descri bes the novel aspect of his invention hinmself in
the inset part of paragraph 8 where he states, "It's
apparent that inproved autonmated techni ques for

i mproving the portrait inages are desired.”
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Alan C. Bovik, Ph.D, P.E. - August 28, 2019

12

So, in addition, in the prosecution of the
patent, the Exam ner -- |'m back to ny paragraph 9
agai n, inset portion, the Exanm ner even, you know,
poi nted out another reference that does things like
renmovi ng or reduci ng wi nkl es.

So it's his, you know, his automation of this
process. | see -- you know, when you think of -- in
ny field, the Exam ner says renoving these, but in
practice, that renoving neans, you know, reducing as
nmuch as possi bl e.

Q (By M. Janitens) So renoving is the sane as
reduci ng?

A In this context. You know, because there's
no nagical algorithmthat, you know, knows what the
face woul d |l ook like without a blem sh. Ckay?
Because the face actually has winkles. So it tries
to, you know, make it | ook as though there's no
wri nkles, but, you know, in truth, in an algorithm if
it's a snmoothing algorithmof sone type, it's -- you
know, that renoving is really reducing. You know,
it's an attenpt to renove, you know, but it's a
reducing. And | -- so | would put those two words
together in this context.

Q Okay. And during the prosecution of

Konopl ev, a nunber of references were |listed here,

www.LexitasLegal.com/Premier Lexitas 888-267-1200
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Alan C. Bovik, Ph.D, P.E. - August 28, 2019

13

including Sinon -- Sinon, et al., 2004/10170337. D d
you review t hat reference?

A.  Yes.

Q And is it your opinion that it discloses
wri nkl e-reduci ng paraneters?

MR RIFFE: Qbjection. Form

AL So, if you |look on the sane -- it's a |ong
par agr aph, paragraph 9, of ny 1251 supplenental. On
t he next page, page 6 -- you know, Konoplev and the
Exam ner recogni zed this through his anendnent -- does
di scuss using an initial filtering radius and a final
filtering radius. These radii may be, you know,
regarded as, you know, wi nkle-reduci ng paraneters,
but, again, this was -- you know, this was part of the
process of, you know, autonating the correction
process as it also states on line 7 of page 6 of ny
declaration that I'"'mcurrently tal ki ng about.

So as | go on, even though it discloses sone
paraneters, line 1, 2, 3, 4 -- like 8, "Thus,
'processing the converted images in wi nkl e-reduci ng
paranmeters' -- and that part is in quotes -- "was not
t he novel aspect of Konoplev's invention, and a PCSI TA
woul d cl early possess the know edge to i npl ement
'processing the converted i mages and w i nkl e-reduci ng

paraneters,' given," you know, these references |ike

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

Page 13 of 144



© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

14

Si nron and so on.

Q So it's your opinion that S non does discl ose
wri nkl e-reduci ng paraneters?

MR, RIFFE: (Objection. Form Asked and
answer ed.

AL | state in ny paragraph 10 -- I'msorry. D d
you say Sinon?

Q (By M. Janitens) Sinon, yes.

A Oh, I'msorry. | was -- | may have m sheard
your question, because | was addressi ng Konopl ev.

Q Right.

A.  Yeah.

Q Yeah. So with respect to going back to
par agraph 9 --

A So --

Q ~-- that first reference that was cited by the
Exam ner during prosecution of Konopl ev?

A. So you're asking ne about a reference that's
cited, and | always hesitate to, you know, answer a
speci fic questi on about a docunent w t hout having the
docunent. So if you want to supply ne with Sinon,
that way | can point and so on.

Q Ckay. Let's -- actually, let's nove back to
paragraph 8. So it's your opinion that the novel

aspect of the invention is the autonated

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

Page 14 of 144




© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

15

recognition

MR Rl FFE: Object --
Q (By M. Janitens) -- and correction of
undesirable feature of the portrait images; right?
MR. RIFFE: (Objection. Form
A.  Are you readi ng from sonewhere?
Q (By M. Janitens) Yeah. Paragraph 8. Al so
we can | ook at Konoplev itself.
A.  Uh- huh.
Q Colum 1, lines 52 to 56. Konopl ev.
A. Sol'min colum 1. Yeah.
Q Yeah. Colum 1, line 52 to 56, start wth,
"It is apparent.”
A. Yeah. That's what | cite to here in ny
report; so.
Q So because it says, "It is apparent that
i mproved aut onated techni ques for inproving the
portrait inages are desired,” that | anguage inplies to
you that it's a novel feature?
MR RIFFE: Qbjection. Form
A Well, the whole -- the whole '410 docunent
teaches ne -- tells ne that. GOkay? | nean, this
is -- this is Konoplev nerely, you know, descri bing
his invention, you know, as part of the background so

we under st and where he's headed. But this is, in
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Alan C. Bovik, Ph.D, P.E. - August 28, 2019

16

fact, what he discl oses throughout.

Q (By M. Janitens) All right. Let's turn to
Figure 1 in Konopl ev.

A.  So before we go there, is there a reference
in my report to Figure 1 that we're going to be
t al ki ng about ?

Q If you turn to page 12 of your suppl enenta
report, it has Figure 1 in there.

MR JANITENS: If we could go off the record
for one second.
(O f-the-record di scussion.)

Q (By M. Janitens) So, Dr. Bovik, if you
could |l ook at Figure 1, what would you say is the
aut omat ed recognition and correction of the
undesirable features of the portrait imges?

MR. RIFFE: (Objection. Form

Q (By M. Janitens) In Figure 1, could you

point to the autonated feature of Konopl ev?
MR. RIFFE: Qbjection. Form

A. | think that Konoplev is sinply autonated.
There's not a box that, you know, is like here's the
automation. It's an autonated system

Q (By M. Janitens) Okay. And if we | ook at
Claim1 of Konopl ev.

A. And is there sone place in ny report where |

www.LexitasLegal.com/Premier Lexitas 888-267-1200
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17
di scuss Caim1 of Konoplev you want to point ne to?

Q Page 6 of your supplenental declaration for
1251, you state that, "step 1 -- 1(e), wherein an
initial filtering radius and a final filtering
radi us" --

AL I'msorry. Page 6 of ny report? And where
am | ?

Q Li ne 4.

A.  Uh- huh.

Q So starting with "wherein"?

A Yes.

Q So that's in daim1l; correct?

A Yes. But, | nean, we're actually referring
to -- I'"mhappy to tal k about that part of Caiml.

Q Sure. Yeah. So that's colum 10. All
right. So colum 10, line 29, step (e); right?

A Well, | nean, | see daim1l, and | see this
part of nmy report. |Is there a question?

Q Sois it your opinion that Claiml, step (e),
the "wherein" clause, is it your opinion that that is
t he novel aspect of Konopl ev?

MR. RIFFE: (Objection. Form

A What | would say is that it -- you know, as |
state in ny report, it reflects that -- you know, this
is on page 6 of ny report, lines like 3, 6, 7 -- 6 and
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7, | think -- this reflects the novel aspect of

automating the recognition and the correcti on process.
You know, | | ook at, you know, Konoplev, and

| see a systemthat is, you know, an autonated system

but this is the novel aspect of automating the

recognition and correction process. And | don't want

to just say nothing else in Konoplev is automati c.

Q (By M. Janitens) So in step 1(e), the
repeating steps (c) through (e), that's indicative of
an autonmated process? That iterative processi ng of
t hose steps?

MR RIFFE: Qbjection. Form

A. | nean, this is part of the, you know,
anended cl ai m|l anguage; right? So this is part of,
you know, the novel aspect of automating the
recognition and correcti on process, yeah. | nean,
|'ve stated this already, and | agree with what |
st at ed.

Q (By M. Janitens) So since the Exam ner nade
this -- Exam ner anendnent adding the | anguage wth
the -- including the quotations on line 4, page 6, the
starting with "wherein," since they nade that
amendnent, that is indicative of the novel aspect?

MR RIFFE: Qbjection. Form

A. You know, | wasn't in the Exam ner's shoes at
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the tine when he was conducting his job. It's his
job. But -- and | don't think that, you know, our
pur pose here is to, you know, really study the
validity of -- you know, Konoplev as nuch as to just
under stand the process that occurred.

But, you know, the Examner felt that the
cl ai n8 needed sone anendnent, and this was the
anendnent that was included, and, you know, as |'ve
stated, this -- | amnot stating that automation is
exclusively in this part of the claimlanguage of
Claiml. I'mnerely stating that the Exam ner found
that -- and that's what really matters, but | don't
disagree with him-- that this reflects the novel
aspect of automating the recognition and correction
pr ocess.

Q (By M. Janitens) And did the Exam ner
state that it was a novel aspect by nmaking that
amendnent ?

MR. RIFFE: Qbjection. Form

A Wll, you know, | can't -- | don't renenber
the whole -- | nean, |'ve certainly | ooked at the
prosecution history. | don't have it nenorized. But,
you know, by allowi ng the claim because of this
amendnent, | think the Exam ner has shown that he

believes that this is, you know, novel. You know, you

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

Page 19 of 144




© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

20

all ow a claimbecause it's novel. And other things
too, of course. But that's an aspect of it.

And, further, it's because | also know that,
you know, things |ike, you know, sinply processing --
as | state actually here, yeah -- 1, 2, 3, 4 -- it's
around line 8 of page 6 -- "Processing the converted
I mges usi ng wi nkl e-reduci ng paraneters was not the
novel aspect of Konoplev's invention."” That, |
certainly agree with, because there were many net hods
already in existence that, you know, could process the
i mages using winkl e-reduci ng paraneters.

Q (By M. Janitens) So you're stating that on
line 8, that was -- the statenment was nade by the
Exam ner or is this your opinion?

A Oh, no, this is ny opinion.

Q Okay. And you're saying you agree with that?

A | realize |I'"ve stated nore than -- | already
answered the part about the Exam ner and, you know,
| ' m pointing out the Exam ner granted the cl ai m based
on this change, and he there bl essed the claimas
novel with this change.

And | just went on to point out what |'ve
already witten, that, you know, | and a person of
ordinary skill in the art would understand that, you

know, well, just processing to, you know, winkle
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reduce woul dn't be enough.

Q Al right. If we look at Figure 1 in
conjunction with Claiml. |If we |look at step 1(c),
whi ch is processing the converted image through a
skin-recognition filter.

A.  VWhat page was -- 12; right? Renenber, you
know, the figures in the spec are not necessarily a
direct mapping of the claim Okay? So, | nean, this
is a teaching of the general nethod so that to help
t he person of ordinary skill in the art understand and

interpret and inplenent the clains. You know, it's --
you know, the spec and the figures don't have to
exactly match, you know, the claimlanguage; so.

Q kay.

A. And I'mstating that because you want to do a
one-to-one, you know, matching, and | hesitate to do
that, you know, any time, you know, just picking a
figure.

Q Rght. And I'mnot trying to be tricky or
anything. Just wth that in m nd, as an exanpl e,
Figure 1 being an exenpl ary enbodi nent, not saying
that it's a direct mapping of 1(c), would you agree
that block 130 is an exanple of step 1(c)?

MR RIFFE: Qbjection. Form

A. I'mgoing to disagree wth that because |
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don't think of -- again, this is a teaching, you know,
so that a -- a person of ordinary skill in the art
gets the gist of what the patent is doing.

The claimexplains itself well enough. Okay?
I n how to proceed, you know. And the spec, you know,
gives an idea. So |, you know, there's, you know --
there's 13 clains here, and I'mnot going to try to
say, oh, this figure belongs with this claim and this
bl ock or this Figure 130 belongs with this limtation
of this claim

You know, the language is different in the
two, and so, you know, | think that a person of
ordinary skill in the art will interpret, you know,
their attenpt to i nplenent the claimand, you know,
| ook at the specification, including the figure, to

try to learn the general gist of howto go about it.

Q (By M. Janitens) Al right. And Figure --
|'"msorry. Claiml, step (e), includes repeating
steps (c) through (e). So if any of the steps (c) or
(d) or (e), if they were renoved, would it still be a
novel clain?

MR. RIFFE: Objection. Inconplete
hypot heti cal .

A Well, | would just point out that's for, you
know, the Exam ner to decide at the outset. | have
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not, you know, perfornmed a validity exercise in the
'410 by casting it against further prior art. | have
no reason to believe that, you know, as it is, it's
i nval i d.

If you start renmoving limtations then that
al ways, you know, | nmean, then | start wonderi ng,
okay, does the claimhave even neaning if you start --
and |I' m speaking generally at a high |level -- does the
cl ai m even have neaning if you're renoving
limtations. Can it even be function. Ckay?

So | -- you know, it's a hypotheti cal
question that | don't really know how to answer.

Q And at the tine of the invention, Konoplev,
what woul d a POSI TA, a person of ordinary skill in the
art, understand w i nkl e-reduci ng paraneters in step
1(e) to be?

MR. RIFFE: (Objection. Form

A. Wll, you know, that -- |'m assum ng that
you're tal king a person of ordinary skill in the art
who' s readi ng Konopl ev.

Q (By M. Janitens) Sur e.

A. Ckay. And reading this one claim and
reading 1(e), which | cite to, you know, here, he
woul d, you know, read the specification, and he woul d

t hi nk about the ideas in there, but he nay have his
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own way of, you know, going about it.

But, you know, | -- it's hard for ne to put
nyself in the POCSI TA position because | don't know
what application he's, you know, using this for, what
his resources are. You know, it's -- it's a bit too
open-ended and vague of a questi on.

Q So looking at Figure 1, block 160, would that
informa POSI TA of what wi nkl e-reduci ng paraneters
woul d be?

MR. RIFFE: (Objection. Form

A Well, I think -- and, again, this is at a
high level -- 1 think a person of ordinary skill in
the art would pick a -- would decide to apply a

snoothing filter. GCkay? And then would, you know,

try to optimze it for his application by selecting
paraneters of that snmoothing filter.

Q (By M. Janitens) And would the --

A.  You know, | nean, even the claimtal ks about
an initial filtering radius and a final filtering
radi us.

Q And a snmobothing filter, that would use
wri nkl e-reduci ng paraneters?

A. | don't have a list of the exhibits by
nunber. | forget what 1017 is.

Q That's your -- the first declaration --
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A | see.

Q -- for 1251.

A. Uh-huh. Al right. Could |I hear that
questi on again? Sorry.

(Request ed portion read.)

A. So, | nean, the, you know, claiml anguage
itself states that there are paraneters that are set:
this initial filtering radius and final filtering
radi us, which are paraneters for correcting the inmage.
Sur e.

Q (By M. Janitens) So changing the filtering
radius and final filtering radius, those are
wr i nkl e-reduci ng paraneters?

MR. RIFFE: Qbjection. Form

A. You know, the initial radius and the final
radius, I'"'mfine with calling those winkl e-reducing
parameters, but, you know, these are -- having a --
having these radii, or these winkl e-reducing
paraneters, this is, you know, not the innovation.
The innovation is the autonmation.

Q (By M. Janitens) And the autonation
i ncl udes repeating steps (c), (d), and (e)?

A. Not just repeating, but you know, as the
claimstates -- well, increasing this radius until you

neet this final radius.
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that is the Konoplev provisional; is that correct?

A.  Yeah. Looks like it, at |least fromthe face
pages. Looks |i ke Konopl ev.

Q Let's turn to paragraph 27 of the Konopl ev
provi si on.

AL And is this part of it referenced in ny

report?
Q If you look at Exhibit -- yeah, 1023 at
par agr aph - -
A I'msorry. lt's ny --
Q So the -- your supplenental declaration for

1251 at paragraph 10.

A.  Paragraph 10.

Q So is it your opinion that paragraph 27 --

A Let nme get there first. GOkay. |'m at
par agraph 10. Ckay.

Q Is it your opinion that paragraph 27 of the
Konopl ev provi sional teaches processing the converted
I mage usi ng wi nkl e-reduci ng paraneters?

MR RIFFE: Object to the form

AL | state that, but | go on to state that by
di scl osi ng processi ng an i nage through a snoot hi ng
filter using a different set of filtering paraneters

for winkle renoval .

26
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Q (By M. Janitens) And are the
wr i nkl e-reduci ng paraneters defined in the Konopl ev
provi si onal ?

MR. RIFFE: Objection. Form

A. You know, | don't know what you nean by, you
know, defined. | nean, if you read 27 in Konopl ev,
par agraph 27, he states parts of the inage containing
human faces are processed through the snobothing filter
using a different set of filtering paraneters for
wri nkl e renoval

So he's, you know, disclosing that there are,
you know, filtering paraneters.

Q (By M. Janitens) So paragraph 7 states that
parts of the image containi ng human faces are
processed through the snoothing filter using a
different set of filtering paraneters for winkle
renoval ; correct?

A. | nean, this is just a quote from Konopl ev.

Q So are the filtering paraneters -- are any
exanples of the filtering paraneters discl osed?

MR. RIFFE: Objection. Form

A. | think a person of ordinary skill of the art
woul d understand that, you know, the snobothing filter
has filtering paraneters that need to be chosen. That

person of ordinary skill in the art nmay understand
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that in his application, his own personal application
he's doing for whatever conpany he's working for m ght
need, you know, a -- he may find that he needs a
certain set of filtering paraneters.

Anot her POSI TA wor ki ng for anot her conpany

mght find a different set of filtering paraneters are

needed, such as a different -- you know, for exanpl e,
a different inner and outer radii, which, you know, is
fromthe '132, but I'mjust giving you an exanpl e.

Q (By M. Janitens) Can you provide any other
exanpl es of potential winkle-reduci ng paraneters or
filtering paraneters?

MR RIFFE: Qbjection. Form

A WwWll, | think it's Dr. Villasenor's job to
provide the exanples and for ne to rebut. Because |
didn't try to list themin ny declaration. | mean, |
do point to the reference in Gonzalez. It's a --

probably the nost wdely cited and used i nage
processing book in the world. Been around, you know,
many editions through nany years.

And, you know, as | state in ny paragraph 10
in the report, "Gonzal ez" -- at the bottom "Gonzal ez
"provides an introduction to basic concepts and
met hodol ogies,"'" et cetera, et cetera. Second |ine,

"CGonzal ez i ncludes a discussion on snoothing filters,
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which are 'used for blurring... such as renoval of
small details froman image... and bridgi ng of snall
gaps."'"
And | go on to state -- I'mgoing to
par aphrase now -- and provi des exanpl es of equations

and paraneters for inplenenting these snoot hi ng
filters. You know, this -- and exanples a result.

So this is, you know, one place a PCsI TA
woul d i medi ately think of going to to | earn about
paraneters nore intinmately.

Q Wuld a PCSI TA have had the know edge of the
contents of the book, or would just know that it was a
reference that could be used for digital image
processi ng?

MR. RIFFE: Objection. Form

A. | think a person of ordinary skill in the art
woul d have a general know edge of the contents, and,
you know, | nean, | aman expert wth 35 years, and |
still refer to ny books despite having a profound
know edge.

Q (By M. Janitens) |I'm handing you what is
| abel ed as Exhibit 1010. And that's the Gonzal ez
ref erence; correct?

A. Yeah. It's the 3rd edition of Gonzal ez, just

for accuracy.
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Q Sure. Al right. And on page 7, in
par agraph 10 of your suppl enental declaration --

AL O ny page 7, paragraph 10. Yeah. Unh-huh.

Q -- you nention that Gonzal ez provi des
exanmpl es of equations and paraneters for inplenmenting
snoothing filters. So does CGonzal ez di scl ose
wr i nkl e-reduci ng paraneters?

MR. RIFFE: Qbjection. Form

A Well, since, you know, snoothing filters are
a type of correction, and you can correct different
types of situations, snooth different situations. So
he presents -- you know, snobothing filters can
certainly be used for winkle reduction.

So when he, you know, describes filters which
have paraneters like in equation 3.5-1, this is a
wei ght ed averaging filter, this is one snoothing
filter, has paraneters, you know. |If you apply it to

the wrinkl e-reduci ng problem then these are

wr i nkl e-reduci ng paraneters. Just for an exanpl e.
It's not exclusive in any way.
If you -- let's see. OCh, here in

section 3.5.2, order-statistic filters. These are
al so snoothing filters. They have paraneters. These
are, you know -- | know a | ot about these because |
i nvented them way back when. | was in graduate
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school. If you apply --

Q (By M. Janitens) So you're tal king about --
sorry.

A If you apply order-statistic filters to the
wri nkl e-reduction problem then | think the paraneters
of that filter nay be viewed in that context as
wr i nkl e-reduci ng paraneters.

Q Can you explain a little bit how
order-statistic filters work?

A.  Sure.

MR. RIFFE: (Objection. Form

A. They're actually pretty sinple.
Order-statistic filters are, you know, one of many
snoothing filters in that type of correction. 1In this
type of filter, you know, before you weighted --
performa wei ghted average of the values of the
picture within a small region, you put themin an
al gebraic order fromsnallest to largest. Then you
wei ght them So it adds an additional step to, you
know, the snobothing linear filters of section 3.5.1.

Q (By M. Janitens) Okay. And the filters in

3.5.1, the snoothing filters --

A.  Those are linear.

Q Linear filters.

A.  Yeah.
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Q On page 174, the third -- third paragraph

down.
(Ms. Leung exits the room)

A. Page 174 of CGonzal ez.

Q (By M. Janitens) Yeah.

A.  Third paragraph, it starts, "As nentioned
earlier.”

Q Yeah.

A.  Uh- huh.

Q Mentions that density of snaller objects
bl ends with the background, and | arger objects become
bl ob-1i ke and easy to detect.

A. Wiy am | not seeing that? How far down?

Q Onh, that's the third sentence, third |line.

A Okay. OCOh, comma, "such that."

Q And so this is referring to Figure 3.33?

A.  You know, Counselor, |I'mgiving you sone
| atitude by delving into Gonzal ez here. | don't think
we tal ked about this in nmy report. 1"l just point
out that, you know, a snobothing filter -- spatial

averagi ng can be used for a variety of applications
ot her than winkle reducing, and | don't think this
has anything to do really with winkle reduci ng
necessarily other than, you know, the spati al

averaging filters used.
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So, you know, |'Il|l agree that, you know,
these -- this whole section here on snoothing filters
tal ks about the type of correction that does
snoothing. But, you know, | don't want to di ssect
everything in Gonzal ez here since we haven't talked
about it before, in nmy report or el sewhere.

Q GCkay. And so when you -- so the pages that
you do cite in your report, 172 through 1777?

A. Yeah. | point out that these -- | nean, ny
purpose is to point out these are snoothing filters,
but you know, I -- I'Il tell you what. Ask your
questi on.

Q So in these pages 172 to 177, the term
"wrinkl e-reducti on paraneters used."”

MR RIFFE: Objection to the form

A No. But certainly snmoothing filters can be
used for winkle reduction. And if those filters have
paraneters, then in that application, those are
wr i nkl e-reduci ng paraneters.

Q (By M. Janitens) Al right. Let's put
Gonzal ez aside for a second.

(Ms. Leung enters the room)

Q (By M. Janitens) Okay. If we turn back to
t he Konopl ev provisional, to the 1012.

A I'mthere. And where now?

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

Page 33 of 144




© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

34

Q Yeah. Let's | ook at paragraph 49.

A, And just for efficacy, where am| talKking
about this in ny report?

Q Paragraph 11.

A.  Ckay.

Q Okay. So we | ook at paragraph 49, does this
par agr aph teach processing converted i nage using
wr i nkl e-reduci ng paraneters?

MR. RIFFE: Objection. Form

A. | nean, paragraph 49 states that, you know,
there's an inperfection reduction node and, in
parent heses, related to that, it nmentions winkle
reducti ons.

Q (By M. Janitens) So an inperfection
reducti on node, that includes winkle reductions?

A It does. It says winkle reductions in the
par ent heti cal .

Q And filtering paraneters are initial radius,
final radius, and inperfection reduction node;
correct?

A Well, | think that the paraneters are the
initial and final radius that are in the -- in
paragraph 49 -- the way | read that is that the
filtering paraneters are an initial radius and a final

radius. | don't think that it's intended to say that,
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you know -- let ne pause that.
Yeah. | think the node al so could be viewed
as a filtering paraneter. So, | think, yeah, those

are the filtering paraneters that are stated here.

Q Inperfection reduction node, is there any
further discussion or detail about the inperfection
reduction node in the Konopl ev provisional?

MR. RIFFE: Qbjection. Form

A Well, at the end of 49, it's nentioned again.
In 50, it's nentioned. | mean, probably have to do a
word search, you know. But | cited to 49 in ny
report.

Q (By M. Janitens) All right. Let's turn
back to Konopl ev.

A.  The '4107?

Q Yeah. The "410. And if we could turn to
Figure 1. So block 130, "Enhance body skin by

appl yi ng skin-recognizing filter to whole i nage."

Wul d you agree that the skin-recognizing filter is
applied to the whole inage as it's stated?
MR. RIFFE: (Objection. Form

A. | nmean, block 130 says that there's a
skin-recogni zing filter, you know, applied to the
whole image. | won't dispute that, | nean, if that's
the question. | nmean, 130 -- let ne just say this:
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130 says applying skin-recognizing filter to the whole
I mage.

Q (By M. Janitens) Fair enough. So let's
| ook at step 160 then.

A. Wiich is distinct from 130. Yeah.

Q Now, does it use the sanme skin-recogni zi ng
filter as 1307

MR. RIFFE: Qbjection. Form

A. So, again, I"'mgoing to draw you to ny report
and ask where in ny report you're drawing this
question from

Q (By M. Janitens) If you'll |ook at
par agr aph 15 of your report.

(Docunent (s) reviewed by the w tness.)

A.  So, you know, in ny report as | cite to, you
know, in paragraph -- I'msorry -- colum 6 of the
Konopl ev ' 410, starting at line 20, it states, "A
skin-recognition filter is used on the whol e i mage for
enhanci ng body skin appearance on the inmge in
step 130." You asked ne about that already.

"The filter uses skin-inperfection reducing
paraneters. Face coordi nates are acquired fromthe
face-detection nodule (or fromthe user) in step 140.
If, in step 150, faces are found in the inage, the

facial skin is enhanced by the skin-recognition
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filter."

So given that in the spec, you know, the sane
| anguage i s used, one could say this is the sane
filter. It doesn't nean that the sane paraneters, you
know, are necessarily used. It says at the end of
the -- that paragraph, line 27, "The filter uses
wr i nkl e-reduci ng paraneters.” It's -- that's all it
says there.

Q Ckay. So in step 130, you have the
skin-recognizing filter which is applied to the whol e
i mage, could that also include the face?

A. So as part of ny answer, you know, if you
read down in colum 6 of Konoplev '410 around 40,
renmenber that, you know, the -- it's tal king about the
skin-recognition filter here in line 37.

It says, "The filtering paraneters are: an
initial radius, a final radius, an inperfection

reducti on node,"” which includes, you know,

body-i nperfection reductions, winkle reductions, and
so on. Okay? So you notice that in block 130 it
says, "enhance body skin," and in 160 it says,
"enhance facial skin."

So, you know, the filter has already had
different paraneters supplied to it. So back to your
question at 130 -- well, let's have the question at
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130 again so | can answer it nost accurately.
(Request ed portion read.)

A So here I'm you know, referring to the
skin-recognizing filter in the block. | think if
there's a face in the imge, the face would be
processed. But if you read the -- if you read the
spec, you know, it's applying skin-recognizing filter
to the whole image. GCkay? It doesn't really -- it's
not really clear on what it does to a face in 130.
|'d have to speculate a little bit. But what is clear
is that it then, you know, specifically | ooks for
faces and applies the skin-recognizing filter in the
wr i nkl e-reducti on node with that paranmeter to faces.

Q (By M. Janitens) So block 160 we have
wri nkl e reduction, and in block 170 we have bl em sh
reduction. Wuld the paraneters be the sane for both
wri nkl es and bl em shes?

MR RIFFE: Qbjection. Form

A. | don't see why they woul d have to be the
sane.

MR. JANI TENS: Looks |ike we've been going
about an hour. Do you want to take a break?

THE W TNESS: Sure.

MR JANITENS: Al right. Let's do that.

(Recess taken from11:39 a.m to 11:46 a.m)
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Q (By M. Janitens) Al right, Dr. Bovik.
Let's turn to the '132 patent, Exhibit 1001 --

A.  Uh-huh. Ckay.

Q -- and correspondi ng pages in the
suppl enent al decl arati on.

A 12517

Q 1251, paragraph 18, for starters. So let's
| ook at Figures 8A, 8B, 8C in the '132 patent.

A, Ckay.

Q Okay. So Figure 8A, that's an exanple of no
dynam c range correction being applied; correct?

A. You sai d 800A?

Q B8A Sorry. Figure 8A

A Ch, 8A

Q Yeah.

A.  Yeah, which is al so 800A here.
Q Oh, yeah. Gkay. So --

A.  Yeah. There hasn't been any dynam c range
correction applied here.

Q GCkay. And then turning the page, Figure 8B,
| ooki ng at i mage 800B, that's an exanple of dynamc
range correction applied wthout know edge of content
of the inmage; correct?

A. Yeah. It states that as pretty nuch exactly

in the specifications.
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Q GCkay. And so dynam c range correction would
be applied unifornmy?

A | would say, yes, it was, you know, applied
uni formy there.

Q And then at 8C, Figure 8C, and the imge
800C, that's an exanple of the image wth dynam c
range correction selectively applied based on the
presence and | ocation of the face area, 801C, correct?

A, Yes.

Q And so can you explain to ne the difference
bet ween 8B and 8C, the | um nance histogramthere?

MR. RIFFE: Qbjection. Form

A Wll, before | answer, | just want to point
sonething out. That a | um nance hi stogram of an i nmage
is a significant reduction of information about that
imge. An image is two-dinensional, and that
information, in creating a one-di nensional inage, a
lot of information is lost. For exanple, you don't
know whi ch | um nances cone fromwhere. You can't.

Q (By M. Janitens) kay.

A. You just know how many of each |um nance. So

the general thing I'll say is if you conpare 8B and 8C
is you'll see that, you know, the histogram has
changed. | will just say broadly that, you know,

there's nore wei ght, you know, has noved towards --
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wei ght of the graph that has noved a little bit
towards the right. You can't -- it's inpossible to
point in here and say, oh, here's the face in the
hi st ogr am

H st ograns, by their nature, are just
one-di nensi onal, neani ng you can see the face in the
i mge but you don't know which of these, you know,
peaks in 8B or in 8C at the bottomin the histogram
pl ots corresponds to the face.

Q But it's fair to say that it's a graph of
| um nance of the face region itself, though; right?

MR RIFFE: Qbject to the form

AL Oh, yeah. I'msorry. Yeah, this is face
region. Wiich, | should anend what | said to which
part of the face is brightened rather than the face.
Because this is all for the face region. Yeah.

Q (By M. Janitens) Gkay. So, generally, we
can say -- we agree that it's the face regi on but we
need a different 2-D representation of it to determ ne
I ndi vi dual pi xel s?

A.  Yeah. So, | nean, just to, you know,
slightly correct what | said before, | said the inage;
but when | said the inmage, you know, that little 801B
is not all face, for exanple. |It's part of it in

corners that aren't face, and you know, we don't --
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you can't point at this and say, what part is the --
you can't |l ook at the histogram and say, okay, this,
you know, peak here is fromthe nose, and this is from
the eye, or anything like that.

Q Al right. And does the '132 patent disclose
what i s happening to regions other than the face
region in Figure 8C of inage 800C?

MR. RIFFE: Qbjection. Form

A.  So, you know, the histogramis limted to
just area around the face. So the graph in the bottom
doesn't really reveal anything. But if you -- if you
conpare 8B with 8C, you can see that the inage has
been | i ghtened even outside the face, just not as
nmuch.

Q (By M. Janitens) Does the specification
state what i s happeni ng outside of the face region?

MR. RIFFE: (Objection. Form

A WwWll, if you, you know, read in colum 10, it
says, "Fig. 8C shows an exanple of the sane i mage
after dynam c range correction is selectively applied
based on know edge of the content of the inage." |
nmean, in here, again, the specification is, you know,
trying to informthe person of ordinary skill in the
art how to apply the clains.

And it doesn't say in 8C that dynam c range

42

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

Page 42 of 144




© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

43

correction is only applied to the face. GCkay? |It's
appl i ed based on know edge of the overall content of
the i mage, including the presence and | ocation of the
faci al area, neaning al so know edge of where the face
isn"t, by logical deduction. Okay?

Q (By M. Janitens) Does the specification --

A Well, | wasn't finished.

Q Sorry.

A, So when it says "selectively applied,” that,
in my mnd, neans it's applied in different regions or

portions of the imge, based on that know edge. Ckay?

That's what "selectively applied' neans. It doesn't
say only applied to face or sonething. It says
sel ectively applied. And when | | ook at the figure,

that's what | see.

Q So you agree that the specification doesn't
specifically say what type of processing applies
out si de of the face?

MR. RIFFE: Qbjection. Form

A WwWll, first, 1'll say that ny prior answer in
no way was in agreenment with what you just said. M
prior answer was my prior answer.

So your question you just asked ne is a
separate question. You know, | -- it says -- | nean,

it says dynam c range correction is selectively
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applied. So |l -- | think it states that dynam c range
correction is applied to the inmage in a selective way.

Q (By M. Janitens) And on line 16 -- well,
let's see. 15, lines 15 to 18, so, "8C shows an
exanpl e of the sane imge after dynam c range
correction is selectively applied based on know edge
of the content of the inmage, i.e., based on the

presence and | ocation of the face area"; correct?

A Yes. It says just that.

Q Ckay. Let's turn back to Konoplev '410.
A.  Uh- huh.

Q I'dlike to ask you about Figure 1, block

120, "Convert image to Cl ELAB col or nodel . ™

A.  Sure.

Q First, what would a PQCSI TA under st and Cl ELAB
to be?

A I'mactually happy to answer this, but nmaybe
you could point to ne in where in ny declaration |
tal ked about 120. So just so |l can -- | like to be
able to point at things to be nore accurate.

Q Al right. Let's look at -- starting at
par agraph 21.

A.  Paragraph 21? Sure.

Q Yeah.

A O ny 12517
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Q 1251 supplenental, yeah

A.  Uh- huh.

Q And the question of whether Konoplev is
directed to both i mage capturer in post processing?

A.  Since, you know, the context here includes
Zhang, you mght as well hand ne Zhang, if you don't
m nd.

Q Al right. 1'mhanding you Exhibit 1008,
Zhang.

A. Uh-huh. GCkay. But I'mgenerally there. Was
t here a question outstandi ng?

(Request ed portion read.)

A. So, | nean, | address -- so -- | nean, let ne
just state two things. You know, | talk about this
aspect of the notivation to conbine these two
references on the foll owi ng pages. You know, in
paragraph 23, | -- of ny report, for 1251, | say -- |
state, "Li ke Zhang, Konopl ev expressly teaches that
its techniques are applications doing both inage
capture in post-processing.” You know, if you | ook at
t he facing page of the '410, Figure 1, | nean, the
first block 110, is "Receive image froma user or
digital capturing device." GCkay? | nean, you can
imagine a digital canera that has a |l ens and a CCD

array capturing it and then sending it internal to the
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canera where it does these other kind of processing.
Sane thing with a cell phone. You take a picture wth
a cell phone, you know, it is -- there's capture
inside the cell phone. That -- that capturing process
is inplemented by the processor in part.

You know, | see these two references, Zhang
and Konopl ev, as -- you know, as both Dr. Vill asenor
and | state and agree, we're dealing with digital
i mages which can be captured with solid state. And
Zhang al so di scl oses i mage capture, and | thought
reading through it all in ny paragraph 22, | state,
you know, "Zhang descri bes devices for capture.” Now,
| won't read all the foll ow ng.

And back to 23, in the inset, ny paragraph 23
of my decl arati on, Konopl ev expressly teaches -- as in
the inset -- not the exenplary -- at the bottom it
could i npl enented on a processor of a digital canera
or a cell phone. These -- Zhang and Konopl ev are
operating in, you know, the sane space of application
her e.

Q (By M. Janitens) So in Konoplev 110, so
receiving an i mage fromthe user or digital capturing
device, is that received as RGB signal ?

A.  \WWere?

Q In Konoplev Figure 110.
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A. So, again, wth regards to the fonment of
that, received signal, where have | opined upon that
in ny report?

Q You were just talking about it in paragraph
23 of your report.

A Well, | don't --

Q At the bottom of page 20. You quote
colum 6, lines 13 through 14.

A.  Yeah. | nean, all that Konoplev says there,
"An inmage is received froma user or from an
i mage-capturing device in step 110."

Q Just in general, | nean, when you receive --

A.  VWiich could be in the digital -- let ne
finish. Could be, you know, as part of a digital --
t he whol e thing, the whole, you know, Konopl ev concept
inside a digital canera inside a cell phone. And he
doesn't say anything about whether it's RGB or not.
Coul d be RGB but doesn't say.

Q Soin Figure 1 at block 185, it says,
"Convert i1nmage back to RGB."

MR. RIFFE: Objection. Form
Q (By M. Janitens) And not to be tricky

or anything, it's just colum 3.
A. Yeah. | see. Oh, colum 3.
Q Yeah.
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A. Columm 3 of the '4107?

Q Yeah. It says, "An image is converted from
RGB to anot her col or nodel "?

A. Wiich |line?

Q Line 4. Sorry.

A. Yeah. | just don't see the connection to
Figure 1 there. | nean, yeah, | agree that's what it
says. Unh-huh.

Q And so why would the i nage need to be
converted from RGB to anot her col or nodel such as
Cl ELAB?

A. |1 don't think it would need to be. It's just
a desi gn choi ce.

Q So what is the difference between R@ and
Cl ELAB?

A. They're just different col or spaces.

Q So why would one of ordinary skill in the art
want to convert RGB to Cl ELAB?

MR. RIFFE: Qbjection. Form

Q (By M. Janitens) Wat are the benefits?

MR RIFFE: Objection. Form And outside

t he scope.
A. So, again, if you look at -- let ne answer it
this way. | already answered, you know, why woul d

they do it? Well, they would be naking a design
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choice. It could be RGB. It could be sone of the
ot her col or spaces. They list sonme in colum 6, |ines
11 through 19. Al of that is still imge data. It
still -- it remains i mage dat a.

And you could certainly, you know, apply
algorithns for, you know, skin recognizing in
di fferent nodes on RGB as well.

Q (By M. Janitens) And would a PGCSI TA
understand by the invention that there could be any
advant ages to using Cl ELAB versus any of the other
pot enti al devi ce-i ndependent col or nodel s?

MR RIFFE: Qbjection. Form

A. Wl |, advantages and di sadvantages. | nean,
ClELAB, that's -- you know, it's a -- we use it a |ot.
| nean, it's in ny work. It's what's -- a perceptual
col or space. And what that neans is it's designed so
that the di stances between two colors in that space,
while they may -- so that the di stance between themis
perceptual ly mai ntained as well as nunerically. Ckay?
I n sone other color spaces, a -- you know, a nunerical
di stance may not correspond to a perceptual distance.
| could tal k about that all day, but I don't think it
woul d nmake for good use of our tinme.

So, you know, sonebody, you know, again, in

their design choice, could decide whether they want to
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do that and use the extra conputation to nmake that
conversion or leave it as R@B wth reduced conputation
w t hout that conversion and just execute it on RGB. |
think that in the context of the '132 -- let nme | ook
at Claiml, it's imge data, and that imge data can
represent, you know, objects in the inage, whether --
regardl ess of the color space. And you could apply
correction operations on it in that col or space too.

Q (By M. Janitens) Gay. So with Konopl ev,
all the enhancenent, skin enhancenent and bl em sh
reduction, whatnot, it doesn't matter if it was RGB or
Cl ELAB, you could still performthe sane processing?

MR RIFFE: Qbjection. Form

AL | didn't say it doesn't matter. Ckay? |
mean, obvi ously, when you nake a conversion to anot her
col or space, | nean, you have, you know, the sane
information but in a different form and, you know,
the person of ordinary skill in the art woul d
recogni ze that, and they would, you know, realize that
if they're going to apply sonme kind of filters, then
they may need to nodify the paraneters and the type of
correction they're using. You still apply the sane
type of correction. You mght have to nodify the
par anet er s.

And, again, you know, if you | ook at
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par agraph 6 of Konoplev, it's just tal king about
Figure 1, and here |I'mnot tal king about our
Patent ' 132, but | can still state that the
specification is, you know, teaching the '410.

And in the figure, the image is converted to
Cl ELAB, but | don't think that Konopl ev teaches away,
necessarily, fromusing REGB. It's just giving design
choi ces.

Q (By M. Janitens) Wuld a ClELAB col or npde
be able to be displayed on a renderi ng device, or does
it need to be RGB or --

A Wll, this I'lIl -- even though we're getting
alittle bit further -- I'"mjust going to give you a
gentle warning, we're getting a little far afield from
nmy declaration, but this is a gimme for you. Cl ELAB
is in a color space that can't be displayed. You need
to reconvert back to RGEB for display, because
di spl ays -- display RGB, because that's what we hunmans
sense. W can't sense in Cl ELAB.

It may interest you, however, that once the
visual signal strikes the retina in the post-retinal

ganglion cells, your own eyes convert that information

into sonmething kind of |ike ClELAB, but it's for other

reasons than skin detection. |It's because you can

achi eve certain efficiencies in representation. 1In
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ot her words, a better code.

Q A perception and what not ?

A. Yeah. It's irrelevant here, but it's just a
little nugget of information for the Court.

Q Al right. Appreciate it. Al right. Let's
| ook at Zhang agai n.

Al ong the Iines of what we've been talking
about conparing Zhang and Konoplev, is it your opinion
t hat Zhang al so di scl oses an automated process |like
Konopl ev?

A.  And do you want -- perhaps you want to show
me where | opined upon this in ny current
suppl enentary decl arati on.

Q So back in the begi nning, near the begi nning,
on paragraph 8 where you di scuss the automated
t echni que that Konopl ev discloses, would a person of
ordinary skill in the art at the tine believe that
Zhang is simlar to that?

MR. RIFFE: Qbjection. Form

A. Wth respect, Counselor, ny question is,
where do | opi ne on what Zhang, automation or not, is
opi ned upon in ny decl aration?

Q (By M. Janitens) So you do not opine about
Zhang being directed to an automated process?

MR. RIFFE: Qbjection. Form
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A | didn't fornulate an opinion and lay it on
paper here, so that's -- you know, that's sonething --
|'d have to | ook at Zhang in depth and, you know,
formul ate an opini on by, you know, what -- what |'d
want to say about automation wth respect to Zhang.
Let's just say it that way.

Q (By M. Janitens) So in your declaration on
page 22, at the bottom "Zhang and Konoplev are not so
materially different in their conplexity that a POSI TA
woul d have found themto not be readily conbi nabl e"?

A | agree with that statenent, yes.

Q | was wondering if you could expand on why
it's your opinion that Zhang is -- Zhang and Konopl ev
are -- are not so materially different in their
conpl exity.

A Well, conplexity is, you know, how much
conmputation is involved. That's what | nean by
"conplexity.”" It's a standard way of referring to how
much conput ati on.

And, you know, if you |ook at -- just |ooking
at the facing page of, you know, Zhang, and you'll see
operations that are in the various bl ocks, the facing
pages corresponds to Figure 2, | think, just for
clarity of Zhang. Wthout getting into, you know,

specifics of any of those, since |"'mnot really
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opining on those in ny declaration, | believe that,
you know, on bl ocks -- the blocks contained within 22,
for exanpl e, involve conmputations that are of simlar
conplexity as what are di scussed in Konopl ev.

Al so, in block 20, you know, you'll see
simlar | anguage even, you know, face detection, skin
detection; so these are the sane space and they're
doing a lot of the sane stuff, and so it's natural
that, you know, they're using techni ques which are
equat abl e conpl exity, which nmakes them you know,
pretty easy to conmbine. There's no inbal ance between
t hem

Q Al right. Next I'd like to tal k about
mai ntai ning | ocal contrast, which is claim8 of the
'132 patent.

A.  Yes.

Q And your supplenental declaration is at
par agraph 26. And ny question is, how would a PCSI TA
have defined | ocal contrast?

MR RIFFE: Qbjection. Form

A 1'll be right with you. GOay. 26. \Were
are we | ooking at here in 267

Q (By M. Janitens) So claim8 claim
"determ ning the anobunt of gain to apply to the first

portion of the digital inage data so as to naintain
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| ocal contrast of the first portion of the digital
I mage data."”
So |I'mwonderi ng what a POSI TA -- how a
PCSI TA woul d have defined "maintain |ocal contrast"?

MR. RIFFE: (Objection. Form

A, Wll, contrast, including |ocal contrast,
which is -- well, contrast, generally, is a
wel |l -defined termin the art. So are | ocal contrast.

But the thing is, there are nmultiple versions of
contrast, local or otherwise. So a POSITA would, you
know, have it in his or her -- in his or her tool kit,
you know, a nunber of ways, such as what's called
M chael son contrast, and another nethod call ed RMS
contrast. GCkay? So if they wanted to make it
quantitative |like that.
But they could al so, you know, visually

i nspect based on experinentati on and observe whet her
| ocal contrast being maintained in their judgnent.
So, in their application, | don't think that, you
know, Konoplev insists on any specific definition of
| ocal contrast.

Q (By M. Janitens) So in Konoplev, does it
provi de any exanpl es of preserving fine detail s?

A Well, | nean, Konoplev refers to, you know,

the preservation of image details in a couple of
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places. | cite to themon page 25 in ny report near
the bottom referring to colum 6 at the bottom of
Konopl ev and al so abstract Konopl ev.

So he refers to, you know, details and fine
details in a couple of places.

Q GOkay. So is it your opinion that the
preservation of fine details is akin to maintaining
| ocal contrast?

A. | don't know what akin neans, but, you know,
this di scussion here where | tal ked about i nage
details in ny report, you know, here |'m being
responsive to Dr. Villasenor, who tal ks about, you
know, contrast between two pixels. And you can't get
nore | ocal than just two pixels that are together. |
mean, you can tal k about one pixel, but a single pixel
doesn't have a contrast. You have to have at | east
two pixels to start tal king about a contrast.

Q R ght.

A. So we agree -- as | state, we agree that's an
extrenely local thing. That's a very, very | ocal
contrast if you define it there, and, you know, if you
are preserving, you know, contrast at that very, very

snmal|l scale, just a couple of pixels then, you know, I

woul d say that that is related. | don't know what
akin neans, but, you know, that -- and we don't have
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any images in front of us, and we aren't talKking
about, you know, any specific -- the filter isn't in
front of us, and we aren't running the algorithm but
| would say generally that if you're preserving that
ki nd of local contrast, you know, it would indeed
li kely mean that you're preserving fine details.

Q And so in Konoplev, would a bl em sh have
| ocal contrast?

A Well, a blemsh is not as | ocal as what
Dr. Villasenor is tal king about here, generally.
Usually it involves multiple pixels, mght be dozens
of pixels. GCkay? Dozens of pixels in a picture is
still tiny, you know, in the broad schenme of, you
know, billions of pixels.

So, you know, yeah, local, but it would be

| ess local, but still local. Local can include, you
know, hundreds of pixels in the | anguage of ny field.

Q Back to preserving fine details. Qher than
what you've cited in paragraph 26, are there any
exanpl es i n Konopl ev what preserving fine details may
be?

A Well, I think, you know, Konoplev is naking
it clear that fine details are things that are very
| ocal and snaller than, you know, blem shes and t hat

sort of thing, so that when the bl em shes are renoved
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by the snoot hing process, it's not -- you know, as I
state in, you know, ny part of paragraph 26, that
processi ng does reduce contrast anpong the adj acent

pi xel s, nmeaning very, very local. It doesn't reduce,
you know, |ocal contrast at |arger scales. ay? So
by that, | nean in other places and over | arger

| ocalities, shall we say.

So everything here is very consistent.
Konopl ev has a snoot hi ng process that can reduce, you
know, these inperfections, yet preserve details, which
are, you know, in the sense of contrast as your
expert, Dr. MVillasenor, is tal king about.

So just to be clear, Konoplev is teaching
details are preserved and then the locality of those,
you know, the |ocal contrast is maintained. Because
the details are nmintained.

So with regards to Qual comm s argunent about,
you know, reducing |local contrast, it doesn't reduce
the local contrast to the details. So I'mreferring
to the inset part of 26.

Q And would blurring decrease | ocal contrast?
A. VWiich blurring? Were?
Q Just blurring in general.

MR RIFFE: Qbjection. Form

A WwWll, I, again -- with apologies, | need
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to -- blurring is specific -- you know, specifically
di scussed in ny declaration and have a context and
that sort of thing.

Q (By M. Janitens) |I'll rephrase that. So
Konopl ev' s faci al snoothing, would that reduce | ocal
contrast?

MR. RIFFE: Qbjection. Form

A. In the context of the fine details which are
preserved, okay, the |local contrast is maintained. So
if the object detail renmains visible and the detail
remai ns, then the |l ocal contrast has not been reduced
by Konopl ev. And Konopl ev teaches that image details
are preserved so the local contrast is not reduced.

Q (By M. Janitens) Let's |ook at paragraph 29
of your declaration. |It's on the next page, actually,
still in paragraph 29, but the two i nages, castle
i mages, you've got there. Can you explain the
di ff erence between those?

MR RIFFE: bjection to form

A. The difference between these two i mages?

Q (By M. Janitens) Yeah

A Well, | nmean, it's explained. So the top one
is an original inmge of Castle Neuschwanstein. Ckay?
I n southern Germany. In the bottom one, you can see

that a blurring process has been applied to sel ected
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portions, so the castle itself is largely not blurred
by that blurring process. The rest of the inage, you
know, as you proceed outward fromthe castle becones
blurred. And, in addition, the whole inmage, the whole
bottom i mage had a contrast enhancenent applied. And
you can see it's -- has a heightened contrast.

Q And the source of these inmges is novavi.conf

A. Yeah. There's a link there. You can also
find the original inage here on W ki pedi a.

Q \Vhat is MOWVAVI?

A It's just a Wb site. It's one of nmany Wb
sites devoted to picture processing.

Q \Was that available to PCSITA in 2009?

A Wll, I"'musing this exanple here not as an
exanpl e of what a POSI TA would refer to necessarily,
but just nerely to explain what I'mtrying to explain
wth regards to conbi ning contrast enhancement w th
bl urring.

Q Sois it your opinion that in 2009, at the
time of the invention, would a POSI TA have under st ood
that blurring and contrast enhancenent be conbi ned?

A Oh, sure.

Q Used together? And so why would a PCSI TA be
notivated to apply both blurring and contr ast

enphasi s?
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A Wll, | nean, | state in paragraph 29 that,
you know, if you apply, you know, blurring to an i mge
in a digital way, okay, then as | state, "I ndeed,
because blurring reduces contrast between the adjacent
pi xel s, a POSI TA woul d have found it desirable to
apply contrast enhancenent to the blurred portions to
restore contrast to the blurred portions.™

Q And so you said blurred in a digital way as
opposed to an anal 0g?

A Wll, with alens. | nmean, this picture
bel ow here was blurred with using -- in a digital way.
| nmean, even if it was blurred in an anal og way, you
could contenplate this. But, you know, here I
referred to blurring in a specific way in
par agr aph 28.

Q And so is it your opinion that the blurring
does not decrease visibility background?

A. \Were are you referring to what |'ve opi ned?

Q Paragraph 27.

A. By the way, you should probably give ne
Nonaka at this point.

Q Yeah. We'll get to that. Sure.

A.  There's not a question, is there? | thought
you were | ooking at ne expecting sonething.

Q Yeah. So just -- sois it your opinion that
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the blurring does not decrease visibility in the
backgr ound?

AL Ckay. So all that silent space was waiting
for me?

Q | thought you were reading.

A. M apol ogi es.

Q No problem

A. | honestly thought we'd noved on. You said
sonet hing |i ke, you know, not just now or sonething.
So what's the question?

Q So is it your opinion that the blurring does
not decrease visibility of the background?

MR RIFFE: Qbjection. Form

A. So, | nean, you didn't -- see, | asked you to
direct ne toit. And that's -- | renenber what
happened. | asked you to direct ne to sonepl ace, and
you didn't.

So in the context of blurring the background,
| nmean, you're tal king about what Zhang i s teaching.
Is this the context we're | ooking at?

Q (By M. Janitens) Yeah

A. Okay. So, you know, as | state in
par agr aph 30, Zhang teaches enhanci ng focus of the
foreground by blurring background. And as | state,

that blurring is not intended to decrease visibility
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but just decreases the anpunt of focus. You can still
see the background. It's still just as there as it
was before; it's just been blurred.
Q Sois visibility affected at all?
A Well, | nean, the background is still
visible. GCkay? It's still there. |It's just been
nodified to give this, you know, depth-of-field
effect. So | would disagree with the statenent that
the goal is to decrease visibility of the background
by that.
Q Can blurring of the background i ncrease
visibility of the background?
MR RIFFE: Qbjection. Form
A.  So, you know, again, | think what |1've tried
to explain is what the inventor of Zhang is attenpting
to do, is seeking to do. So he applies this blurring
with the intention of decreasing focus which gives a
certain effect. H s goal is neither to increase nor
decrease visibility of the background.
And | woul d say that when you apply his
nmet hod, that's what you' re doing; you're blurring the
background. You're not -- he's not trying to decrease
visibility.
Now, so if you're asking ne a specific

question that's really broad and open-ended, | don't
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know how to answer that.
MR JANITENS: Al right. Looks like it's
been about an hour. So we can break for |unch?
THE W TNESS: Sure. Sure. Sure.
MR JANITENS: Al right. Sounds good.
(Recess taken from12:56 p.m to 1:34 p.m)
Q (By M. Janitens) Al right, Dr. Bovik.
Let's turn to -- let's |l ook at your suppl enent al
decl aration for 1251.
A. Okay. Back to 1251.
Q Paragraph 28.
A 28.
Q Just to kind of continue our discussion about
contrast enphasis versus blurring.
A.  Uh- huh.
Q You cite Gonzalez there at pages 126 to 127.
A.  Uh- huh.
Q If you would go ahead and turn to that real
qui ck. So on page --
A. On Gonzal ez? Ckay.
Q Yeah. So the bottomof 127, 3.2 Sone Basic
I ntensity Transformati on Functi ons.
A.  Yeah.
Q | was wondering if you could tell ne about

sone of the basic transformati on functions that woul d
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have been available to a POSITA at the tine of the
invention of the '132 patent.
MR. RIFFE: (Objection. Form

A | realize I"'mciting these pages, but do I,
you know, cite to specifically 3.2 in these intensity
transformati ons that you want to point ne to?

Q (By M. Janitens) So just in general, as you
menti oned, "Contrast enphasis, which operates on
i ndi vi dual pixels (called "point processing"),

i ncreases the difference between the hi ghest and

| owest intensity levels in an i mage and adj usts pi xel
val ues accordingly, resulting in the higher intensity
| evel s becom ng brighter or the lower intensity |levels
becom ng darker."

A So to answer -- | nean, I'msorry. | didn't
mean to interrupt.

Q Oh, no problem So |I just wondered what kind
of transformati ons would be used for contrast
enphasi s?

A. Again, | nean, | don't see the word --
mean, you're reading from?29 here, and | don't see
anyt hi ng about transformations. You know, if you | ook
at Gonzal ez here, he tal ks about a nunber of
transformati ons for enhancenent. |[|If you | ook at

page 128 of Gonzal ez at the top, he's tal king about,
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you know, logarithm c operations. | nean, this is
where you apply a logarithmto every pixel val ue.
Ckay? What does that do? It's a way of, you know,
changi ng the hi stogram of an imge. GCkay? But it may
not -- it may be directed to sonething different than,
you know, contrast, you know, processing.

Al t hough, you know, anything you do to an
i mge may affect contrast, you know, a little bit,
okay, even if it's, you know, negligible. Just
because you're changing pixels; right? Every tine you
process an i mage, you' re changing pixels; right? Just
like Dr. Villasenor said sonewhere in his testinony,
you' re changi ng pi xel s; so.

So these power log, logarithmc kind of
things, they're not really -- you know, | woul dn't
general ly associate themw th, you know, contrast
enhancenent .

Let ne give you a good exanple of when you'd
use a logarithmc transfer. GCkay? Astrononers do
this alot. So if you take a photograph of the night
sky with a tel escope, okay, and if you don't do any
processing to it, you'll -- all you'll see is bl ack,
except for a few bright dots which are stars. Al

right? There mght be a lot of structure in that

pi cture.
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So then if you take a |l ogarithm okay, of
every pixel, suddenly fainter structures may energe
| i ke nebul ae and gal axi es and so on, which actually
m ght be big in the picture but, you know, hard to
see. Okay? This -- that's why they use it.

Now, is that a kind of contrast processing?
It's not the goal, I think. | think the goal is to
change the histogram so that these -- these faint
structures which are sort of hidden by these very
bright, dom nant stars. GCkay? So | would call that
sonet hing different than the goal of contrast
enhancenent .

Q Okay. So like |looking at 3.3, just
generally, input intensity versus output intensity,
are you just trying to change --

A.  Yeah. | nean, these are -- these are
different -- this is a subset of the possible
transformati ons, you know. And when | teach these in
nmy class, | call them point operations. GCkay? He's
calling themintensity transformations. | think those
coul d be used i nterchangeably. They operate on a

single pixel at atine. GCkay? So it's not a filter

67

| i ke we've been tal king about.
Q  Uh- huh.
Al Is it -- could you call it a type of
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correction? Sure. But maybe not using the term
correction as we're using it in the context of, you
know, the '132, which has specific goals for
correction. You know, | don't think you'd use any of
t hese things to reduce winkles, for exanple.

Q Then, | guess --

A. And | don't nean to limt people's
creativity. Sonebody could say, well, if | did this
fancy thing with this log, maybe | could junp through
a hoop and reduce winkles. But | can't think of it
on the spot.

Q And so the rest of it is just other
transformati ons that woul d generally be avail abl e?

A.  \VWhat page are we on again here?

Q Just leafing through page 130, power | og
gamma transfornmati ons.

A Well, you see 126 al so tal ks about spati al
filtering, you see.

Q kay.

A.  So, renenber, this is drawn from you know,
page 78, 126, 127. In fact, you know, further down I
i ncl ude 124 through 127; right? So, there's no
failure of Gonzalez to tal k about things |ike
blurring -- right? -- in this part, and tal k about

spatial filtering and so on. |It's just that the --
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you know, this one little part of that |onger set of
pages | gave isn't really directed towards that. |'m
not saying they couldn't affect contrast. |It's just
that's not what you'd first think of to use.

Q Can you tell nme what contrast stretching is?

A.  Yeah.

MR. RIFFE: Qbjection. Form

A.  You know, contrast stretching is actually
related to sonething we're tal king about in this case,
which is, you know, dynam c range correction. All
ri ght?

So -- and, you know, | want to point out that

it touches upon argunents that are bei ng made and
opi nions given by nyself and Dr. Villasenor. So |
woul d broadly say that, you know, contrast stretching
is a-- you know, it's -- it's in the type of
correction on his dynam c range correction.

Q (By M. Janitens) Okay.

A, Ckay? | would say that.

Q Al right. Let's turn to your suppl enental
decl aration for 1250, the 1022 exhibit.

A, Ckay.

Q Ckay. So in paragraphs 7 through 10, you
di scuss claimconstruction for terns gain and gain

map.
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Yes.

Turn to that.

> O >

Uh- huh.

Q Ckay. And you state that, in your opinion
"Qual comm's construction is not 'the broadest
reasonabl e interpretation'™ for gain and gai n nap;
correct?

A. | would say that, and I would go beyond, you
know. And, | nean, as | state, | don't think that a
PCSI TA woul d understand the '132 Patent's use of gain
to be only limted to brightening or darkening a
region of an image. | have no reason to believe that.

Q And why is that?

A Well, the '132 doesn't teach that. It's
limted in that way. It doesn't -- it teaches
otherwi se, | think. And, also, in ordinary neaning,
you know, gain doesn't -- an inage processing field
doesn't just nean brightening or darkening. It can
be, you know, applied to anplification or attenuation.

I kind of see gain as anplification or
attenuation of sonething. Gkay? Think of turning a
knob. Al right? So, and that could affect, you
know, gl obal contrast. It could be on the | ocal
contrast. It could be on -- dynamc range is

controlled by one or nore paraneters. It could be --

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

Page 70 of 144



© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

71

it could be sonmething that affects sensitivity of an

algorithmto an object, like a face or to a texture.
So, in all those -- in all those instances,
gain could certainly be used without any -- you know,

in a very natural way.

Q GCkay. Wen you cite the '132 patent at
colum 3, lines 59 to 64, that's in paragraph 8.

A. Yeah. | see that. I'msorry. Colum --
|'ve | ost m ne.

Q Colum 3, lines 59 and 64. |It's actually on
t he next page, the citation.

A. Oh, there we go. Yeah. |Is there a question?

Q Yeah. Soin -- in that portion, so it starts
off with, "Note that the content-based techni que
i ntroduced here is not necessarily limted to
determ ning a gain adjustnent or to DRC. For exanpl e,
ot her types of corrections or adjustnents can be made
based on i nage content as descri bed herein, such as
contrast enhancenent, col or nani pul ati on, sharpness,
adj ust ment, noi se reduction, and skin snoothing."

So isn't the '132 patent treating those as

ot her types, separate from gai n?

MR. RIFFE: Objection. Form

A. I think it's not limting it. | think
it's -- you know, it could be other kinds of
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corrections, but those could definitely involve gain.
Ckay? You know, it could involve other adjustnents
that don't include gain. | think it's very broad,

but, you know, if gain is included, you certainly can
have a gain on contrast, unquestionably. You can have
a gain on, you know, color in various dinmensions and
directions. You can, you know, put a gain on degree
of sharpness. Absolutely.

You can -- it's -- the word "gain" is not a
termof the art that is limted to any particular type
of correction as a POSI TA woul d understand it, as an
expert like nyself would understand it and, in ny
opinion, as the '132 patent teaches it.

So | ooking, for exanple, at |ine 49,
colum 3, "Multiplying each col or conponent of the
i nput i mage by one or nore pixel dependent gain or
attenuation factors, using a nonlinear mapping

function, that may either |ighten shadow regions or

darken" ones. Gkay? So it can do that. [|'m not
denying. It could be used to |ighten or darken
things. "O change the chromaticity of pixels."

Changi ng chromaticity has nothing to do with
bri ght eni ng or darkeni ng. Not hi ng.
Q (By M. Janitens) And in that portion it

says, "nmay either |ighten shadow regi ons or darken
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hi ghli ghts or change chromaticity of pixels."”

A. Yes. This is different kinds of -- you know,
it says using pixel-dependent gain, it can do this,
this, or this, for exanple. And just as exanples. So
it's clearly using gain to change chromaticity, which

that is not brightening or darkening.

So a person of ordinary skill in the art
woul d understand gain isn't limted in any way to
just -- |1 want to make sure that |I'm | ooking at
addr essing -- yeah.

So, you know, Qualcommwants to limt it to

bri ghteni ng or darkening a region of an image, but it

is not limted in that way either to a person of
ordinary skill in the art reading this, or a person of
ordinary skill in the art just working in the field,

or nyself, as an expert reading this or working in the
field. And specifically the '132 teaches away from
this being limted in that way.

If you |l ook at colum 4, line 19 through 25,
"Al t hough the follow ng discussion is given ternms of a
single gain factor for each pixel, nore generally this
can be one or nore pixel-dependent gain or attenuation
factors or other factors, such as changi ng the
chromaticity of pixels in either shadow regi ons or

hi ghli ghts that can enhance the perception of imge
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details."

So, agai n, when you're changing chromaticity,
whet her or not it's in a shadow region or not, or in a
hi ghl i ght region or not, changing the chromaticity is
not brighteni ng or darkening.

Q So if you look at colum 3, line 54, 54 to 58
states, "Altering input image pixel chromaticity
(col or bal ance) can be done separately, or in
combi nation with, overall pixel gain adjustnments.” So
isn't that treating chromaticity and gain separately?

MR. RIFFE: (Objection. Form

AL Wll, you'll notice that the word "gain" here
is nodified by the word "pixel." So |I think that, you
know, | do not believe that pixel gainis limting.

Ckay? It's just that the author here in this one
sentence is trying to explain that you could nodify
chromaticity as well as, you know, maybe bri ghtness or
contrast. GCkay? To enhance the inmage. So, no, |
don't think it's excluding it. | think it's just
trying to say that there could be a, you know,
chromaticity nodification, just as altering

chromaticity. Oay? So it mght be that it's altered

in a way that it doesn't involve the gain on the
chromaticity.
No, | don't agree. | think that it doesn't
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cause such a distinction.

There's not a question; right? Ckay.
(By M. Janitens) GCkay. Next question.
Ckay.

Let's turn to the '132 patent, Figure 7.
Figure 7 of the '132.

Yeah.

o > O > O

A. And if we're going to talk about it, you
m ght want to show nme where | talk about it in ny
decl arati on.

Q So we're | ooking at paragraph 12. Wile
we're at it, I'll hand you Exhibit 1004, which is
Needham Al so, since we'll be getting to this soon
enough, 1005, Nonaka.

So with the '132 patent, Figure 7, can you
descri be generally what's happening in this figure?
MR. RIFFE: (Objection. Form

A.  So, you know, again, this is a figure from
the '132. It's part of the specification. |It's not
part of the claimlanguage. GCkay?

Q (By M. Janitens) Sure.

A. So, again, it's, you know, a teaching
concept, so that sonmebody m ght practice what's
actually in the claims. So in Figure 7 --

Q The corresponding colum is 5.

75

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

Page 75 of 144




© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

76
AL 5? | just zipped past it. There we go.
Thank you. So Figure 7 is intended to show, you know,
a way of enconpassing dynanmi c range correction. It's
a visualization. |In this particular answer, you'll
notice that at brighter inmage intensities, the curve
is, you know, straight line, what we call linear. And

that really neans it's kind of a do-nothing happeni ng
her e.

Q Line 7017

A. Yeah. It coincides with 701, whereas sone
darker intensities, they get anplified. They get
brighter. So this is --

Q Is that with respect to 702? The curve?

A. Yeah. This is |line 702. Yeah. So this is
just an exanple of an idea of how a PCSI TA m ght go
about, you know, dynam c range correction.

And, you know, the end of that paragraph

says, of course, other shaped curves could

alternatively be used, and, you know, | would go
beyond that and say, well, not every dynam c range
correction algorithmw || be describable by a curve
l'i ke this.

Q So -- okay. So not -- we could have other
shaped curves or other, |ike other transformations

li ke we were tal king about with the contrast
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stretching or --

MR RIFFE: Qbjection. Form

A | didn't use the term "ot her
transformations.” | would just say, you know, you
coul d process an image in a way where in that dynamc
range correction process, you know, you -- the way a
pi xel s brightness was napped m ght depend on sone
nei ghboring pixels and stuff, and you couldn't map
that; so.

Q (By M. Janitens) Could you explain what you
meant with the --

AL Oh, sure. I'Il just do it this way. So you
couldn't use this curve to describe how a dynam c
range correction was used on 800C. Figure 8C. Ckay?
Because on the face, there was nore brightening
appl i ed because, you know, the processing of the
surroundi ng pixels, you would deternmne if there was a
face there.

And in the other regions of the picture, call
it second portion, as opposed to the first portion,
the face, using the claimlanguage, you would have,
you know, |ess brightening. Gkay? So you couldn't
use a single curve here to describe the dynam c range
correction of -- in 800C, or Figure 8, however it's --

yeah. Figure 8C, top picture.

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

Page 77 of 144




© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

78

Agai n, you know, | nean, the inventor is just
trying to explain concept. And it's not a mapping to
t he claiml anguage, to or from

Q And fromthe spec, colum 5, |ine 56, the
"Curved line 702 represents an exanple of the effect
of selectively nodifying the gain ’s) to i ncrease the
intensity of darker portions of an inage, such as face
of person standing in the shadow. "

A. Yes. It says that.

Q And so if there was -- if the curve was
shaped differently, the intensity of the face could be
changed accordi ngly?

MR RIFFE: Qbjection. Form

Q (By M. Janitens) |In accordance wth that
curve.

A If youre following this particular |ine of
teaching using a single curve for a standard way of
dynam c range correction, you know, it may not -- you
may not probably nmatch the clai ns where you' re doi ng,
you know -- it's determ ning process on physical
obj ects of a predeterm ned type and all that kind of
stuff.

So setting outside the claimlanguage and
just looking at this, yeah. | nean, if you nodify the

gain, you wll -- you wll change how nuch any pi xel,
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potentially, is nodified.

Q Could you explain how this Figure 7
translates to a gain map or how, in conjunction, it
works with a gain map?

A. Could you show ne where | stated that
Figure 7 is being used to create a gain nmap?

Q O just like followng the portion that we
just read regarding Figure 7, tal ks about contact --
content map, 119, after that.

MR. RIFFE: (Objection. Form

A Well, pretty easy. |If you |ook, you know,
around -- well, 60 through 67 explains that pretty
well. And I'"mnot sure how well the spec explains it

here, but they say, for exanple, "one enbodi nent,
shown in Figure 2A," all right? Figure 2A. There it
is. Were they have a | ookup table that is enbodi ed
by the graph or vice versa, | should say. "The gain
| ookup table 207 contains one or nore gain val ues,
Q(s) for use with pixels that are part of a detected
object,"” such as a face. In ny mnd, that reads for
one gai n curve.

So it's a part of the table or a gain | ookup
table for face. Okay? And then it says, "and one or
nore ot her gain values for use wwth pixels that are

not part of a detected object.” So | would viewthat

www.LexitasLegal.com/Premier Lexitas 888-267-1200
Page 79 of 144



© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

80

as, you know, either a different table or a different
part of the sanme table and will correspond to a
different -- potentially a different curve |like the
one in Figure 7. So, you know, you'd have at | east
two different curves here.

And if you had other objects of a
predeterm ned type of interest, you m ght have three
curves or five or seven, you know. So you can see
that you can't have one curve here that describes
dynam ¢ range correction when you're practicing the
patent in this way.

Q (By M. Janitens) All right. Let's turn to
Needham

A, Yes.

Q And in your declaration, we start at
par agraph 11.

A, Ckay.

Q So does Needham define the term "natch" or
"mat ched" ?

A, Wll, so, you know, to start with, the term
"mat ch, " which appears in the claimlanguage of the
' 132, does not appear in the specification. And so we
don't have the '132 inventor defined. | know your
question was about Needham (Okay? So | just wanted

to start with that, that the ' 132 spec doesn't define
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mat ch.

But | think, you know, a correction -- a type
of correction being, you know, matched to an object or
i mmge feature, you know, Needham uses feature |ike,
you know, |ike objects. GCkay? And | think that's
sonething that | made cl ear previously when being
deposed in the previous deposition. And | don't think
there's really any argunment wth that by anybody.

So as | state in ny paragraph 17, | point to
many pl aces where Needham in nmy opinion, is
di scl osing the matching of a type of correction to an
i mge feature. Ckay?

So, in particular, paragraph 32 in Needham - -
well, I'Il just -- let's go back to ny report. |I'm
still in paragraph 17. As | state on page 13, near
the m ddl e, "Needham clearly discloses a type of
correction being defined for, i.e., "matched' to an
i mge feature,” and ny own parenthetical here is,
again, that corresponds to a predeterm ned object,
"e.g., a human face inage feature." That part being
back to readi ng.

"Needham s exanpl e descri bes different types
of corrections being applied to different types of

i mge features.” Again, parenthetical, you know,

objects of interest or pre-determ ned types, end of

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

Page 81 of 144



© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

82

parenthetical. "The operation of maxim zi ng dynam c
range is applied to human faces, and the operation of
increasing brightness is applied to the sky which

i ndi cates that different corrections are matched to
the different image features.” So |I'mjust reading
straight up fromny report, and I'll just refer to the
rest of it and just paraphrase a little bit.

In 32, which -- let nme just find that point.
That's paragraph 32 in Needham just for clarity.

Around -- we don't have |line nunbers, so
three quarters into paragraph 32 -- well, let nme first
read the first sentence.

"For each defined correction, operation, one
or nore operational paraneters may be specified.” So
Needhamis very clear that, you know, you have a type
of correction, neaning a defined correction, and for
each type you nay have paraneters that can be varied
which wll change the way that correction acts upon an
I mage.

So back down to three quarters down in 32.
"The operational paraneters may al so specify that
di fferent occurrences of a sanme feature type" -- |
won't give the parenthetical this tine,

"(e.g., different human faces) in an inage receive a

differing correction operation.™
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Now, let me explain that. By "differing
correction operation,” it does not nean a different
type of correction. It nmeans clearly in this context
t hroughout this, he neans a differing anount of
correction. Ckay?

Even given a type of correction, such as
snoot hi ng or dynam c range correction, or noise
renoval , you know, when you adjust the paraneters, you
adj ust the outcone. You're going to -- you know,
differing result. A differing correction. But it's
not a different type of correction that's being
referred to. And | realize I'mrebutting another
point fromDr. Villasenor in pointing this out.

So | think Needham makes cl ear matchi ng
exanples, and I think | gave a long answer to a
question that was pretty sinple, didn't |

Q Oay. So in 32, the second-to-last sentence,

"For exanple, the intensity of dynam c range used for

correcting a hunan face may be determ ned according to
the size of the face detected.” So the intensity
dynam c range used depends on the characteristic of
the face? 1In this case, the size of the face?

A Well, it could. GCkay? So the intensity
dynam c range, | would call that an operati onal
paraneter of a -- of a dynam c range correction. And
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| think -- let ne see. So, in fact, in the mddle

of 32, Needhamrefers to -- it's 1, 2, 3, 4, 5, 6, 7,
8 9 -- line 10 of paragraph 32 of Needham it says an
intensity dynam c range 760 -- |let ne say that

clearly. | funbled ny words.

"An intensity dynam c range 760 may be
specified as an operational paranmeter.” Okay? So
back down to five lines fromthe bottomof 32, in
response to your question, "the intensity dynamc

range,"” which is an operational paraneter of dynamc
range correction, which is the type of correction used
for correcting a particular human face, "nmay be
determ ned according to the size of the face
detected.”

So it's the sane type of correction. It's
dynam c range correction. It's just that we're
varying this paraneter according to the size of the
face. And, you know, that certainly is not a
different type of correction applied. 1It's a
di fferent anpunt of correction applied, according to
t he size of the face.

Now, |'m being very specific in ny answer,
and citing to the entire paragraph 32, and on this

topic, Dr. Villasenor cited only, you know, a passage

or so out of context.
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Q So in 32, does paragraph 32 disclose that
intensity dynamc range is applied to the face because
it's a face?

A It doesn't say that, no. It just -- it's
stating that you have this paraneter, and when you're
applying it to the face, which you've detected
ostensi bly, then you can nodify this operational
paraneter, which is the intensity dynam c range, in
this instance, according to the size of the face.

It doesn't -- it doesn't say that you
don't -- you can't -- you know, that you don't apply
dynam c range correction to, you know, other portion
of the inmage.

You know, go back to Figure 8C and i nage
800C. There you have different anmounts of dynamc
range correction applied to different portions of the
i mage. Not just the face.

Q And so the intensity dynam c range, how woul d
one adjust that?

A.  \WWere?

Q Just, in general, when we're tal ki ng about
intensity of dynam c range, whether it be in 32 or 22.

MR. RIFFE: Objection. Form

A well, 1I'll field it that way. | would say

that there isn't a single way. You know, dynam c
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range correction involves a nunber of paraneters. You
know, there's -- I'mgoing to take a second - -

Q (By M. Janitens) Sure.

A -- to find sonething where | can answer your
questi on best.

Changi ng the paraneter of the dynam c range

correction, it's still dynam c range correction. Sane
type of correction. GCkay? |I'll say that first.
So I'll take advantage, in ny page 19, which

is also ny paragraph 19, of what Dr. Villasenor talked
about. Now, these were all sanme type of correction.
You know, we're just varying sone paraneters.
So sonebody asked hima question that was
just |i ke the one you asked ne pretty nuch.
"Are there different ways to adj ust
dynam c range of an inmge or a part of an image, |ike
a face."
He said, "Yes, there are."”
"Can you give ne sonme exanpl es?"”
"So one exanple would be to" -- he says, in
his answer, "to perform an adjustnent such that after

the adjustnent, the region of interest used the full

range of possible values fromusing the convention
agreed on before fromzero to 255."
And | agree. That is one way. And I'Il1l just
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poi nt out two paraneters there. Zero and 255, which
are the nmaxi num al | owed, you know, brightness and the
m ninum all otted brightness, may be for an entire

i mage.

But for a region in an imge, you nay have a
di fferent maxi mum all owed and m ni rum al | owed,
accordi ng to your nethod of doing dynam c range
correction. O | should say, when | say "nethod,"
your selection of paraneter for dynam c range
correction. Ckay?

So he goes on to say that you could | eave the
darkest value in the inage. And | would just nodify
that and say nmaybe the darkest value in the face, and
not change that, or maybe the darkest value in the
buil ding. Okay? And not change that. And then only
i ncreasi ng, you know, the other values that are
brighter than that. Okay?

So that's, you know, changing the | ower-bound
paraneter; right? And then you could al so change --
i ke he says, you could reverse the process and keep
bri ghter val ues unchanged and t hen darken darker
pi xels. So that's sort of keeping anot her paraneter
fixed and varyi ng anot her one. Ckay.

So he's descri bing ways, and you coul d keep

them both fixed but neither one zero or 255. And, you
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know, | could go on and on.

So there's a lot of ways, and | agree with
Dr. Villasenor that these are different ways of
varyi ng paraneters of the type of correction called
dynam c range correction.

Q And so you're saying dynam c range could be
maxi m zed on a global level, as well as region --
regions within the i nage?

A Well, that wasn't the point of what | was
sayi ng.

Q R ght. Rght. Just --

A. Everything | said just now could apply at a

gl obal level or at a regional |level. For exanple, it
could be applied on a -- you know, a predeterm ned
obj ect --

Q Soif we look at --

A. Just to finish nmy answer, I'd just |ike to be
pr eci se.

Q Sure.

AL -- could be applied to a physical object of a

predeterm ned type, or several such, or to other
portions that aren't those.

Q Al right. 1In paragraph 22, Needham --

A.  And, by the way, you could mx themup in the

sane algorithm the sane application. You could
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you know, different portions, but it's all sane type
of correction being applied, just changing the
paraneters according to content.

Sorry. |'m done now.

Q GCkay. So on 22, |ooking about hal fway down,
it says, "For instance, the correction operation of
maxi m zing intensity dynamc range is applied to both
human faces and buil dings and the hunman face feature
has a hi gher weight than a building feature, the
intensity dynam c range used for that correcting"”

A, I'"'mjust not seeing where you're reading
from I|I'msorry. Page 227

Q Paragraph. Sorry. O Needham

A | saw 22, and that's where | stopped. kay.
Sure. So for the -- okay. Sure. Were |I'mtalking
about paragraph 22 is about Nonaka.

Q No. Sorry. In Needham

A. Oh, in Needham Sure.

Q Just generally it tal ks about maxi m zi ng
intensity and dynam c range for a human face and
maxi m zing intensity and dynam c range for a buil ding.
Just wondering if full range of intensity levels are
used for both?

A Let ne find it first. Gay. No, there's no

89
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reason why they woul d have the sane paraneters. In
fact, | think the "13 -- | nean, | think Needhamis
teaching, |like the '132, that you can vary paraneters

of your different types of corrections.

So, there was no reason, no limtation given
here where you couldn't, you know, change the upper
bound to which you could nmaxim ze intensities or
change the | ower bound.

And, in fact, if you read 22 carefully, at
the very bottom you know, it says, the | ast sentence,
"For instance, if the correction operation of
maxi m zing intensity dynamc range is applied to both
human faces and buil di ngs, and human face feature has
a hi gher weight than the building feature" -- well,

t hat wei ght does sonething; right? -- "the intensity
dynam c range used for correcting faces in an i mge
may be | arger."”

So already we can see that the -- to change
the intensity of the dynam c range to a | arger one
that's all owabl e, you need to nodify the paranmeters of
your dynami c range correction algorithmto nake a
bi gger range of possible intensities that could be
mapped to by the correction. And it says correspond
to a higher contrast, which could be the case.

"And with good reason,"” it goes on to say
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that you know, "In this way, the human faces may be
corrected so they becone nore visible than buil dings.™

How woul d this maxim zing the intensity
dynam ¢ range i npact the gain?

MR RIFFE: Objection to form Leadi ng.

AL Wll, the word "gain"” isn't used here. |
could gain in various ways here. So | think that, you
know, the gain on dynam c range woul d i ncrease on
faces. The gain on dynam c range would be an
attenuati on, perhaps, on buildings. Expanding or
contracting the all owabl e dynam c range, well, that's
a gain, of course. But that's not the actual
processing of the pixels.

So then when you apply, well, the anount of
change applied to the pixels, well, a given pixel my
go up or down according to your dynam c-range
correction algorithm

It's not -- | wouldn't always call -- you
know, an al gorithm nmakes a pixel go up or down. |
would call it a change. | wouldn't say that it's, you
know, has to be a gain, but it could be. Certainly,
it could be. But in this instance, | wouldn't be
unhappy with saying, well, if it did that, then the
gain would be increasing the brightness and -- or

decreasi ng the brightness. You know what | nean?
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If you go back to what | was readi ng here
fromDr. Villasenor, on ny page 23 of ny 1250
decl aration, his whole Q%A passage there from 22 over
to 23, he's tal king about, you know, saying, you know,
t he dar kest pixels would stay unchanged and bri ght est
pi xel s woul d get adjusted the nost. Ckay.

Well, | think in that instance, you know, you
woul d be adjusting, you know -- or let's look at it
over here. | think above is a better exanple. So
this is line 3 of page 23 of ny 1250 report.

"You could adjust it by -- by, for exanple,
| eavi ng the darkest value in the i mage, not changi ng
that, but only making -- you know, doing -- doing an
increase in brightness in proportion to how nuch
brighter a pixel was relative to the darker pixel."

I think that that is a gain there in the
context of dynam c range correction. In fact, | think
that's a gain under even Qual comm s proposed
constructi on of gain.

And | don't agree with Qual comm s proposed
construction, but, you know, Needham could certainly
practice this. Gay? And so Needham coul d, you know,
be applying a gain in this kind of dynam c range
correction that would -- that would satisfy Qual conm s

construction of gain. So under ny understanding -- |
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mean, they have a specific construction of gain. |
don't agree with that. But in either case, Needham
sati sfi es.

Q (By M. Janitens) In light of Needham how
woul d you construe the term "gain"?

MR. RIFFE: Qbjection. Form

A. Very broadly. Very broadly. And, in fact,
earlier | gave a | ong di scourse on how gain -- you
know, | tal ked about a person of ordinary skill in the

art both reading the patent, not reading it, nyself as
an expert, both reading the patent, not reading it,
well, now |I'm being a POSI TA, hypothetical PGCSITA,
readi ng Needham or not reading it, |I think I would --
you could just cut and paste that and put it right
here to keep ny answer, you know, short here.
Just | ook at 20, paragraph 20, of Needham
He says, "One or nore types of correction operations
may be applied,' you know.
As | said before, all of these can have
gains. | don't know. |'m done.
Q (By M. Janitens) Al right. Let's check out
par agr aph 30.
A.  Uh-huh. Paragraph 30 of ny decl aration?
Q O Needham
A. O Needham
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Q Needham Yes.

A. Sure. Also point to ne where | discuss this
par agr aph.

Q On page 15 of the declaration.

A. Page 157

Q Yeah.

A. Sure. You seemto be able to find these a
| ot faster than | can.

Q So what would you say -- or how would you
define feature descriptions?

MR. RIFFE: (Objection. Form

AL Wll, again, this is Needham okay, and so
the term"feature,"” you know, you | ook at Figure 2
above, it's detecting features and correcting.
Feature, in ny mnd, neans object. GCkay? It's just
the way he's using the term"feature.” So a face is a
feature, for exanple. And, you know, he states, you
know, a feature description. That was your question;
right? Feature description?

Q (By M. Janitens) Yeah

A 260. Wiich you can see in the m ddle of
Figure 2 above includes a feature type. Oay? So
that m ght be face; right? It could be building or
sonething. A location descriptor. Well, that tells
you sonet hi ng about where it is since it's been

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

Page 94 of 144



© 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 C. Bovik, Ph.D, P.E. - August 28, 2019

95
detected. A shape descriptor. Well, that's, you
know, some -- could be a lot of different things
descri bing shape. Round face, elongated -- whatever.

And statistical properties. That could be an awf ul
| ot of things. Average brightness, |ocal histogram
standard devi ati on of brightness, col or features,
what ever. Ckay?

So, | mean -- and I'mnot limting it in any
way. |'mjust giving exanples. So that's what he
means by feature description, what he says.

Q And then at the end of paragraph 30, it says,
"Such descriptions may be used to determ ne where and
how to apply one or nore specified correction
operations"; right?

A, Yes. |Indeed.

Q So does Needham descri be that a specific
correction operation is perforned based on a specific

feature type?

A. So, | think I understand your question. Does
Needham teach -- better ask it again, just so I'm
cl ear.

(Requested portion read.)
A. Okay. So, back to paragraph 20, and I|'1]1

just read fromny report, page 17, paragraph 17 al so,

m ddl e of the page, "Paragraph 20" of Needham
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"di scl oses, 'one or nore types of correction
operations may al so be defined for each inmage
feature.'" And, "'different types of correction
operations may be applied to different imge
features.'"

So he's directly teaching that you can match
the type of correction to the -- and, again, feature
is the object, like face, as | state above and have
stated nany tines.

So Needhamis teaching just that.

Q (By M. Janitens) Your declaration, at the
bott om of page 16 --

A.  Uh- huh.

Q -- you state that "feature type, e.g., human
faces, is matched to a specific correction type" --
"correction operation"?

A | see that, yeah.

Q So the specified correction operation is not
mat ched to the feature type?

MR RIFFE: Qbjection. Form

A.  In the context of what's being taught in
Needham and in '132, for that matter, | see no
di fference between those, because you're given an
imge. You know, if the faces are there, they're

faces. GCkay? So you don't do sonething to the faces

96
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to sonehow match themto a correction operation

| nst ead, you, you know, you match -- you know, in
retrospect, | would -- should probably reverse that
order just for clarity, but | think it's just the sane
thing. You match the correction, really, to the

obj ect .

And, you know, in 20, again, it says, you
know, 20 from Needham paragraph 20, it says, "One or
nore type of correction options may al so be defi ned
for each inmage feature.” Again, imge feature is an
obj ect .

That is very strongly pointing out matching.
Ckay? So, for exanple, both contrast and bright ness
may be corrected for a specific imge feature, such as
a human face.

This is associating contrast correction --
this is matching contrast correction and brightness
correction to faces. That type of, you know,
predet erm ned obj ect.

MR. JANITENS: Al right. Let's take a quick
break and then get back to it.

THE W TNESS: kay.

(Recess taken from2:44 p.m to 2:56 p.m)

Q (By M. Janitens) Al right, Dr. Bovik,

let's go ahead and | ook at Nonaka now.
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Sur e.

That's Exhi bit 1005.

> O >

G eat.

Q And your declaration, let's |l ook at, starting
at paragraph 23.

A 1'll arrange a little bit here. Ckay.

Nonaka, paragraph 23 of ny decl arati on.

Q Okay. So we're looking at a Figure 8 there;
ri ght?

A, Yes.

Q \VWhat types of processing do we have in
Fi gure 8?

A. A lot of things.

Q Let ne rephrase that. Wat kind of
correction processing do we have in Figure 8?7

A.  So, you know, as | state, there's three types
of optim zation processing. GCkay? And anongst those
there is S15 -- | think you said correction?
Correction? Yeah.

Q R ght.

A.  So anongst those, you know, S15 is identified
as, you know, doing correction/enphasis processing.
And just -- just for clarity, | nmean, | said there's
an optim zation processing here. There's a correction

enphasi s process, S15, whereas the optim zation
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processi ng was, you know, S17.

So I'"'mnot quite done. But all of this is
done in Figure 1 in 5B, the optim zation processing
section. So, yeah, | just want to be cl ear about
optim zation processing being this little bl ock S15.
Ckay? Versus, you know, the optim zation processing
section, which is, you know, doing all this stuff.

Q So S17, Optim zation Processing, S20,

Optim zation Processing (Intense), are those the sane
ki nd of processing?

A Ckay. |I've lost ny place here. GOkay. S20;
S17. This is a longer -- so in paragraph 64, it
descri bes the optim zati on processi ng secti on, 5b,
subj ects the face part and the person to the
optim zation processing -- this is referring to S17 --
of correcting the brightness of the part enphasi zing
t he contrast.

So a step past 17. Notice that's al so being
done by the optim zati on processing, 5b. And | know
you asked about the intense one. |I'mgetting there.
You notice in paragraph 68, here it's referring to
S15. |I'mjust addressing all three of these, you
know, different aspects. S15, which is the correction
you asked ne.

About a m nute ago, in paragraph 68, it says,
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"the optim zati on processing section 5b perforns
enphasi zi ng correction processing,” like it says in
the bl ock of S15 in Figure 8, and it says, "anplifying
correction, contrast enphasis, or the like." So it's
not limting, but it's giving sone exanples for this
face-detection process. So that's S15. And | am
still hunting down, wth ny apol ogies, S20. Ckay.
Here we go.
At the end of 65, "Moreover, the optim zation
processi ng section 5b perforns processing to further
i ncrease the correction anount of the dark part or
further enphasi ze the contrast value,” S20. "This is
also referred to as the intense optim zation
processing. "
Ckay. So that covers the three. And they,

obvi ously, are not limting. They're allow ng for
di fferent kinds of processing.

Q GCkay. So would you agree that all of S15,
S17, and S20 may enphasi ze contrast?

A. | would say instead that, you know, contrast
is sonething that S15 coul d enphasi ze, you know,

because it says it in paragraph 68. Ckay?

And at the end of 65, it does say that the
optim zati on processing could include enphasi zi ng
contrast. But that may be the sanme, you know, type of
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correction, yes. But it may be a different anount of
correction. | think it's teaching a different anount
of correction. No reason they should be the sane. |
think it's teaching away fromthat.

And at the top of 64, with reference to S17,
it, again, states, enphasizing the contrast. So could
be sane type of correction. |t does say the sane
type. It is the sane type, but, you know, different
anmount s of that.

Q And so contrast enphasis, mght it be
performed regardl ess of whether or not a face is
det ect ed?

AL Wll, | nean, as you can see in Figure 8, you
follow this path. So in one instance, you know, you
do this face detection at S10. Sl1l1 is a decision. |If
the answer is no, then you do S14 and -15, and then
you do correction enphasis. That correction enphasis,
for the purpose of enhancing another try at face
det ecti on, does, you know, contrast enphasis as a --
mean, it says, you know, "anplifying correction
contrast enphasis or the like." GCkay? Wich, you
know, all these sound to ne like -- you know, |ike
t hey coul d be dynam c, you know, range correction.

You know, it can do it, and then, you know,

it may still determne the face is not detectible,
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even if it's there. Sonetines a face is there but not
detectible. GCkay? So if the face isn't detected,
then it doesn't apply any further processing. You see
the no, it exits the whole figure. Al right? So,
nmean, there was -- you know, or the face -- there may
not be the face and exit the figure yet.

So there was sone kind of correction, but it
was for the purpose of augnenting face detection. It
wasn't for the purpose of people looking at it in that
i nstance; right?

And this is all supported by, you know, ny
| anguage and the excerpts I'mtaking from you know,
par agr aphs 42 and 63 of the Nonaka reference and --
but as | point out in step 26, | state, "The enphasis
processing of step S15 is a different correction.™

What | nean by that in the context of what |
just said is, it generally is different, because in
none of these three paragraphs | read from-- 64, 65,
and 68 -- is the correction specified to be one thing.
Ckay? So one of them you know, could be correcting
bri ghtness. Correcting brightness nay not be done by
the other parts. Okay?

Q So in paragraph 67 it --
AL And just to finish, it could be that they

both apply the sane type of correction, and this is --
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refers to other places where the | anguage is -- you
know, has to be understood. | don't say a different
type of correction here. It could be different
amount s, which nakes a different correction but not a
different type of correction.
So even if contrast enphasis is done in all
of S -- you know, -15 and S17, say. ay? |It's -- it
could be the sane type, although it's not necessarily.
CGenerally, it's not required to be, but even if it is
both the same type, it's not the sane correction,
because there woul d be generally different anounts.
O herwi se, why have this decision process.
Q And so what happens if a face is not detected
in the process tree here?
MR RIFFE: Objection to form
A Wll, as it states at the end of 42 -- pardon
me. Just let ne check what | -- okay. So | want to
hear the question again, because it's a fine point.
(Request ed portion read.)
A, I'"'mnot sure what's neant by "process tree."
But goi ng back here, you can see the face detected,
S11. So when you say no, then we follow the path that
| eads to S14. As |, you know, read further on in ny
report, | explain all this on page 32, which is the

| atter parts of paragraph 27.
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You apply increased exposure anount, that --
when you i ncrease exposure, that brightens things. So
as | state on page 32 in the mddle, "So it's
perfectly acceptable to have a variation where you
detect something that is so dark you can't decide
whether it is a face, then you brighten it, then you
try face detection again.”" | don't see any
contradiction at all.

But, you know, in-between there there's, you
know, correction enphasis. So, | nean, this is
performed by the optim zati on processing section to
try to make a face nore visible. And that could
i nclude, you know, as | state in the second paragraph
of nmy answer on page 32, and certainly, you know, it
goes on to say that, quote, "The optim zation
processi ng section and the exposure control section
perform processing control so as to brighten the dark
part that is described later in detail.” And that's
actually just, you know -- let's see. 12A. That's
the end of paragraph 42 of Nonaka.

Then -- so | spent sone time on pages 32 and
33 inreciting the QA. Your question was really, you
know, is there this kind of processing that occurs if
a face isn't detected. And it's inportant to

understand that, you know, there are different
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scenari os that occur where faces aren't detected. One
of which is, you know, paragraph 42, which | just
addr essed, where, as | state on page 32 in ny answer,

wth regards to paragraph 42, it may be determ ned,

you know -- |'Il just read it.
And I"'mreferring -- for instance, when | say
different reasons, I'mreferring to paragraphs 42 and

58 being different reasons.
"The conditions of the inage are different.
So just because they can't detect the face doesn't

nmean that the canera can't, you know, determ ne that,

"Well, it's really dark there. Maybe that's why I
didn't detect a face.'" Ckay?
Wher eas i n paragraph 58, there's just -- and

there may or may not be a face in that dark part.
Ckay? And it nmay or nmay not be detected at all

Wiereas in 58, it describes a scenario where there

isn't a person at all. GOkay?
And so in this instance -- well, first of
all, that is a different instance, because it may not

even be dark there. And so there wouldn't be any

reason to brighten sonething that isn't possibly too

dark to find the face. So you can't really m x these
par agraphs, as | state. Done.
Q Al right. 1I'mgoing to hand you
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Exhi bit 1007, Dvir, however you pronounce that.

A.  Sure.

Q And in your declaration, we're | ooking at
par agr aph 34.

A 34.

Q So you state that the '132 patent and Dvir
are substantially the sane with respect to | ocal
contrast; right?

A I'msorry. State that again?

Q You state that the '132 specification, as
well as Dvir, are substantially the sane with respect
to local contrast?

MR RIFFE: Qbjection. Form

A Wll, now, ny statenent that | made in ny
declaration was with regards to particul ar sections of
the '132 and Dvir. So as | state in paragraph 34 of
nmy decl aration, 1250, as | pointed out in ny original
decl arati on and words reenphasi zi ng here, the
'132 patent at colum 3, lines 29 through 32, and
colum 9, 29 through 53, are substantially the sane as
Dvir in paragraphs 12 and paragraphs 33 through 36,
respectively. So that would be nore accurate.

There's nore. There's, you know, a figure --
|'ve forgotten the figures as part of the

specification, and | point out it's a high simlarity
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bet ween the figures bordering on identical ness.
Q (By M. Janitens) And that's on page 447
A. By the way, exactly identical. Yeah. So you
| ook on page 44, you see Figure 2B comng from"' 132,
and Figure 2 of Dvir. And these are identical except
for the upper portion.
Q And each of those figures, they're just
exanpl e enbodi nents from each specification; right?
A Wll, | nean, as | state in 35, with regards
to both the figures and the supporting part of
t he | anguage of the specification, these portions of
the '132 in Dvir describe general enbodi nents of
Figures 3 and 4. Gkay? Wich is an enbodi nent of
bl ock 205 shown in, and then | refer to these two
figures on page 44.
Q If we could |look at the '132 patent.
Ckay.
Lines -- sorry. Colum 9.
' mthere.
Sorry. Let's go to colum 3.
Col um 3?
Yeah.
Ckay.

> o » O >» O >

Q Lines 28 -- yeah. 28 to 32. So a cascade of

nonl i near edge-preserving filters are used?
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A.  Sure.

Q And Dvir, at paragraph 12, discloses the
cascade of nonlinear edge-preserving filters?

A I'mtrying to | ook at the process here.

Ckay.

Q So, then, in colum 9, though, on '132, line
36, "In addition, to detecting predetermned types of
obj ects, various spatial neasurenents" --

A Sol'min colum 9 of '132 also. |Is that
what you sai d?

Q Line 36.

A Ckay.

Q So that paragraph, in addition to cascade of
nonl i near edge-preserving filters, there's also the
use of predeterm ned object types; right?

A Wll, | nean, we're talking -- we're tal king
about different parts of the spec. You know, I'min
colum 3, and now I'mtold to junp to colunmm 9. You
know, columm 3 says, well, enbodi nents descri bed bel ow
enpl oy these, but when | conme here, unless you show
me, I"'mnot sure if right here we're tal ki ng about, at
36, we're using cascades of filters. 1'd have to...

Q It's right above that, actually, in -- it's
starting on line 33.

A. There we go. Ckay. Unh-huh. Actually above
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that. Yeah.

Q 32. Thank you.

A.  Yeah. Well, | see that, you know. | see
here, you know, the local contrast nay be controlled
by sel ectively using various sections in cascade. You
know, when | read the '132, | try to find, you know,
what does the specifications say about naintaining
| ocal contrast, and this is all | can find really.

Somewhere else it says to create a -- |
forget the exact | anguage -- sonething |like to nake it
pl easurable to view or whatever. But here it says,
you know, the |ocal contrast may be controlled. And I
think that's the only place that, you know, acting on
the |l ocal contrast is nentioned in the '132. There
could be -- you know, it explains what maintaining the

| ocal contrast is.

Q If you ook at colum 9, line 38 --
A, Yes.
Q -- to 42

A. Uh-huh. So there. That's the user
preference. Yeah.
MR RIFFE: |Is there a question pending?
THE W TNESS: Yeah.
Q (By M. Janitens) Yeah. So |ocations of

predeterm ned type of object and are the spati al
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measur ement s whi ch can be taken together, the user
preference for the anmount of |ocal contrast needed can
be used to adapt or determ ne whi ch and how many
sections will be used.

So in Dvir, are any predeterm ned types of
objects utilized for |local contrast?

MR. RIFFE: Qbjection. Form

A. Wll, you know, | nean, Dvir, in Figure 2,

shows a gain | ookup table exactly like the one in the
'132, Figure 2B, and tal ked about. You know, that
gain | ookup table is associated with, you know,
predet erm ned obj ects.

And so as | stated on page 44 of ny report,
"Dvir discloses determining a gain anount 'to maintain
| ocal contrast to the first portion of the digital

i mage dat a. The sanme manner as the '132 patent.
And here I'mreferring to ny understandi ng of, you
know, the naintaining of |local contrast in the '132.
And so I'd say, at the very least, Dvir is --
woul d nesh seanml essly, entirely seam essly, wth --
|"ve just kind of lost ny place, that's why |I'm
hesitating -- with the other, you know, references to,
you know, to disclose in an obvious way naintaining of

| ocal contrast to the extent that, you know, it isn't

ot herw se reveal ed.
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Q (By M. Janitens) Al right. 1'lIl go ahead
and hand you Exhibit 1006, Gall agher. Page 46 of your
decl arati on.

A. That's where | am

Q Al right. So Gallagher is directed to a
met hod for sharpening a digital inmge wthout
anplifying noise; correct?

A.  VWihat was the | ast part?

Q Onh, just the title of Gallagher. Method For
Sharpening the Digital I nage Wthout Anmplifying Noise?

A.  Yes, that's correct.

Q Al right. And Gall agher teaches using gain
maps?

A, Yes.

Q Al right. Does Gallagher discuss using gain
maps for anything other than sharpeni ng?

MR. RIFFE: (Objection. Form

AL Wll, you know, | -- | don't recall
whet her -- you know, | don't want to exclude that it's
in there, but |I don't renenber anything. | do know

that he's not directing it to control brightening or
dar keni ng, and certainly, you know, his main enphasis
is for sharpening, which you can view as correcting an

I mge, of course.

Sharpening is a type of correction which
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m ght very well, you know, fall under the auspices of
the '132 patent, and it's a correction. You m ght
want to sharpen faces, for exanple.

Q (By M. Janitens) Al right. Just one nore
thing I have to ask. During any of the breaks, did
you di scuss any of the deposition wth your counsel ?

A. No. IRP rules. Nothing at all.

MR JANITENS: Al right. And I'll pass the
W t ness.

MR RIFFE: Take a little break.

(Recess taken from3:38 p.m to 3:43 p.m)

MR. RIFFE: No further questions.

(Wher eupon, the w tness was excused and the

deposition concluded at 3:43 p.m)

Iy
Iy
Iy
Iy
Iy
Iy
Iy
Iy
Iy
Iy
Iy
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UNI TED STATES PATENT AND TRADEMARK OFFI CE
BEFORE THE PATENT TRI AL AND APPEAL BOARD
APPLE | NC. , )
Petitioner, ) Case |IPR2018-01250
V. )
QUALCOWM | NCORPORATED, ) U S Patent No.
Patent Omner.) 8,447,132

REPORTER S CERTI FI CATI ON
ORAL DEPOCSI TI ON OF
ALAN C. BOVIK, Ph.D., P.E

August 28, 2019

I, Karen Tyler, Certified Shorthand Reporter in
and for the State of Texas, hereby certify to the
fol |l owm ng:

That the wtness, ALAN C. BOVIK, Ph.D., P.E, was
duly sworn by the officer and that the transcript of
the oral deposition is a true record of the testinony
gi ven by the w tness;

That the anpbunt of tine used by each party at the

deposition is as foll ows:

M. Janitens - 4 hours, 6 m nutes
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That pursuant to information given to the
deposition officer at the tine said testinobny was
taken, the follow ng includes counsel for all parties
of record:

M. Tinothy W Riffe - Attorney for Plaintiff

Ms. KimLeung - Attorney for Plaintiff

M. Erik Janitens - Attorney for Patent Oamner

| further certify that I am neither counsel for,
rel ated to, nor enployed by any of the parties or
attorneys in the action in which this proceedi ngs was
taken, and further that I amnot financially or
otherwi se interested in the outcone of this action.

Subscri bed and sworn to on this the 29th day of

aposy Tuloy

Karen Tyler, CSR(TX), CCR(LA), TCRR, CRR, CRC
Regi stered Di pl omat e Reporter

Texas CSR 5182

Expiration 12/ 31/ 19

August, 2019.
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