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Thur sday, April 25, 2024 8:03 a.m
DAVI D SCOTT DOERMVANN, PhD,
called as a wtness by the Patent Omer, having
been duly sworn, testified as foll ows:
EXAM NATI ON

BY MR SNADER:

Q For the record, can you state your full
name?

A Dr. David Scott Doermann.

Q And your address?

A Uni versity of Buffalo, Buffalo, New York
14226.

Q Al right. And the University of Buffalo
Is al so your enpl oyer?

A Yes, it is. That's the physical |ocation
where | amright now.

Q Al right. And your occupation?

A |"ma professor in the departnment of
conmput er science and engi neeri ng.

Q Ckay. Have you ever had your deposition
t aken before, Dr. Doernmann?

A Yes, | have.

Q About how many tinmes?

B aloom |12 PeTaies n al 50 sttes nd e igensed where eduled Nevads Regiaton #1267, pLEXITAS
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A | believe four tines.

Q Ckay. So you're generally famliar, but
I|"mgoing to go over the ground rules just so we're
all on the sane page here. First, the court reporter
is taking everything down so that we can have a clear
record. 1'll ask that you let ne finish ny question
and then I'Il let you finish your answer.

"1l ask that you answer yes or no rather
t han uh-huh or huh-uh. Again, just so we have a
cl ear record. Agreed?

A Uh- huh.  Yes.

Q "Il do nmy best to ask good questi ons.

"Il probably ask sone bad ones. |If you don't
understand ny question, 1'd ask that you ask ne to
clarify or repeat it. |If you don't ask me to clarify
or restate a question, I'mgoing to assune that you
understand the question; is that fair?

A Yes.

Q Al right. W can take a break at any tine
as long as there's not a question pending. |If there
is a question pending, |I'll ask that you finish up
that question before we go to a break. |s that
clear?

A Yes.

Q | s there any reason that woul d prevent you

mﬁi};ﬁggamom Lexitas operates in all 50 stat(e:sa ﬁ‘fr(])? n||sa Ii'gi?rr:]sgi glvgt?;«a (;ﬁq;lir%j Nevada Registration #116F. LEXITAS
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fromtestifying accurately and truthfully today? raoet

A No.

Q Any nedi cal issues?

A No.

Q Any nedi cation, any al cohol ?

A No.

Q Do you understand why you're being deposed
t oday?

A Yes, | do.

Q We're here to discuss your opinions with
respect to | PR 2023-01014 of U.S. Patent 11,470, 2737

A Yes.

Q W' re going to have a | ot of nanes and
nunbers on sone of the nanes are going to repeat
today, so for the sake of clarity, I'mgoing to call
U S. Patent 11,470,243, Nielsen '243. |Is that fair?

A Yes.

Q And if | say N elsen '273, you'll
understand that |I'mtal king about U S. Patent
11, 470, 2437

A You keep saying 273. But yes, it's '243.

Q ' 243, yes.

A Yes.

Q Did you prepare for today's deposition,

Dr. Doer mann?
B alom |12 Peaies I al 50 sttes nd s cened where roquied Nevada Reglsuation #116F. - pIEXITAS
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| did.

A

Q About how | ong?

A |'d say about 20 hours, probably.

Q Did you | ook at any docunents in
preparation for this deposition?

A. Yes, | did.

Q What docunents did you | ook at?

A Well, of course, | went over ny previous
declaration. | went over the patent. | went over
the primary prior art: The Tian reference; the
previous Lu reference, and things that were
I ncorporated by reference there; Steinberg reference.
| went over previous replies. | |ooked briefly at
the history -- the history of the patent
prosecution. And then where | had questions, |
believe | probably went to other -- other docunents
just briefly, but not in their entirety.

Q Did you talk to anybody as part of your
preparation for this deposition?

A Yes. O course, yes.

Q Who did you speak to?

A | spoke to the attorneys, Harper Batts and

Q And what did you discuss?
A Just --

888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
www.lexitaslegal.com California Firm Registration #179

IPR2023-01014
Nielsen Company EX2018 Page 8



© 0 N o o0 b~ w NP

N NN N NN R P R R R R R R R
g A W N P O © 0 N O OO A W N P O

David Scott Doermann, PhD April 25, 2024

] ) Page 9
MR BATTS: | want to caution the wtness

not to reveal attorney/client communication. |[|'I|

I nstruct you actually not to answer that particul ar
question. |'msure he can ask sonething different,
but not that one.

BY MR SNADER:

Q Ckay. You nentioned that you reviewed your
previ ous declaration as part of your preparation.
That's the declaration that is the -- that you
subm tted under oath; is that correct?

A That's correct.

Q And that declaration was truthful when you
signed it, correct?

A Correct.

Q And is still truthful today?

A Yes.

Q And that declaration contains all of the
opinions in this |IPR?

A Yes.

Q Just for the record, do you have any

docunents in front of you right now?

A | have a folder with all of the exhibits in
them | don't have anything open right now.
Q Ckay.
A | think you have a hard copy of everything.
mﬁi};ﬁggamom Lexitas operates in all 50 stat(e:sa ﬁ‘fr(])? n||sa Ii'gi?rr:]sgi glvgt?;«a (;ﬁq;lir%j Nevada Registration #116F. LEXITAS
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Q Ckay. So you have a hard copy of all of

t he docunents in front of you, and a fol der on your
conputer containing all the docunents?

A Yes.

Q |'d like to tal k about what's been
premar ked as deposition Exhibit 1005.

(Wher eupon, Exhibit No. 1005 was desi gnated
for identification)
BY MR SNADER:

Q For the record, that is Evaluation of Face
Resol ution for Expression Analysis by Ying-Li Tian.
I"'mgoing to call that Tian. |If |I say Tian, wll you
understand that I'mreferring to Exhibit 1005?

A Yes. May | open that up?

Q Yes. Please take a nonent to refamliarize
yourself with that docunent.

A Yes. | have it open, and I'mfamliar with
this docunent.

Q This is a docunent that you reviewed and
relied on in connection with your opinions; is that
correct?

A Yes.

Q |"d |ike you to | ook at the section of
Tian that's in Section 1, the second paragraph of

Section 1 that begins, Face acquisition. Can you

888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
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revi ew t hat paragraph?

A. Yes. Gve ne one mnute, please.

Ckay.

Q So in that paragraph, Tian describes a
process for face acquisition. Do you see that?

A Yes.

Q And that face acquisition process can
I nclude a face detector in each frane, or face
tracking. Do you agree with that?

A Yes.

Q And then in the next sentence, Tian goes on
to tal k about sone additional processes for handling
| arge head notion. Do you see that?

A Yes.

Q And t hose processes include |ike head
finding and head tracking. Do you agree with that?

A Yes.

Q So you'd agree that Tian describes face
detection as being separate from head detection?

A The -- in the process, these are all part
of the sanme objective, to find the head and then
eventually find the face. So | think I'd consider
them al |l together.

Q So you don't believe that head tracking is
the sane as face tracking?

mﬁi};ﬁggamom Lexitas operates in all 50 stat(e:sa ﬁ‘fr(])? n||sa Ii'gi?rr:]sgi glvgt?;«a (;ﬁq;lir%j Nevada Registration #116F. LEXITAS
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MR. BATTS: Objection. M scharacterizes

prior testinony.

THE WTNESS: No. [In fact, they are the
sane. They both go towards being able to anal yze
features on the face, so you can track the head, you
can track the face, you can track ears. But they're
t he sane.

BY MR, SNADER

Q |'"d like you to |l ook at Figure 1 of Tian,
at the top of the next colum. Do you see that?

A Yes.

Q Do you see this green bubble that's | abel ed
Face Acquisition?

A | do.

Q Do you see the two substeps depending from
t hat bubble that are | abel ed Face Detection and Head
Pose Estimation?

A Yes.

Q Turni ng back to the second paragraph of
Section 1, do you see that head pose estination or
pose estimation is |isted as being part of those
addi ti onal processes we di scussed a nonent ago?

MR. BATTS: (bjection, vague and anbi guous.

THE W TNESS: Could you repeat the

question, please?

888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
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BY MR SNADER:

Q Tian i ncludes the sentence, In order to
handl e | arge head notion, head finding, head tracking
and pose estimation can be applied to a facial
I npression anal ysis system

Do you see that?
A Yes.
Q | s pose estimation in the sentence | just

read you the sane as head pose estimation in

Figure 17
A Yes.
Q | s head pose estimation in Figure 1

separate fromface detection in Figure 1?

A. Yes, it is.

Q So the three things that are grouped under
| arge head notion, i.e., head finding, head tracking,
and pose estimation, are different than the three
things that are listed under face detection in the
previ ous sentence; is that correct?

A They are different processes going towards
the sanme part of identifying where the face is, yes.
Q So if we call that |arge process face
acquisition, as it's called in Figure 1, then it has
two substeps, one of which includes face detection,

and one of which includes head detection; is that

(72)
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correct?

A. Well, face detection, if you detect a
faces, then you're detecting the head. So |I don't
see them as nutual |l y excl usive.

Q G ven, quote, large head notion, is head
det ecti on necessary?

A It's not necessary if you can detect the
face. These are all options for dealing with these
types of -- all of these different types of problens
that you run into.

Q Does Tian state that head detection is
performed in order to handle | arge head notion?

A One of the options, yes.

Q If the head is not |ocated, can the face be
| ocat ed?

MR. BATTS: (Objection, inconplete
hypot heti cal .

THE W TNESS: That's not cl ear, because
yes, if the face is recognized or if the face is
detected, then by default the head is detected. They
don't both have to be done in sequence or in
parallel. One can be the result of the other.

BY MR. SNADER
Q Gven Tian's Figure 1, which separates

steps of face detection and head pose estimation, do

888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
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you understand the two sentences of the second

par agr aph of Section 1 as describing separate
processes?
MR. BATTS: (bjection, mscharacterizes the
docunent .
THE WTNESS: | see -- if we consider
Figure 1, | see the goal as being face acquisition.
The face detection piece, obviously, you need to be
able to detect the face. The head pose estination
piece is there in order to acquire the best face.
BY MR, SNADER
Q And those two are separate processes; is
that correct?
MR. BATTS: Asked and answered.
THE W TNESS: Can be, yes.
BY MR SNADER
Q |"d like to turn to what's been prenarked
as Exhibit 1001.
(Wher eupon, Exhibit No. 1001 was desi gnated
for identification)
BY MR, SNADER
Q For the record, this is the N elsen '243
patent. Go ahead that pull that up.
A Ckay. | have N elsen '243 patent on ny

Screen.
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Q Can you turn to the first nunbered col um,
Col um 1?

A Yes.

Q The section | abeled Field of the
Di scl osure, can you read that sentence?

A Okay. This disclosure relates generally to
audi ence neasurenent and, nore practically, the
nmet hods and apparatus to capture inages.

|"msorry, did you want ne to read it out

| oud or just to read it?

Q Well, | was going to ask you, according to

this, what is N elsen '243's disclosure generally
related to? So you would agree that Nielsen '243's
di sclosure is generally related to audi ence

measur enent ?

A | would say, nore accurately, it's related
to the nedia anal ysis piece of that audi ence
measurenment. Tal ki ng about how to capture the inmages
and process them

Q Does Nielsen '243 include the words "nedi a
anal ysi s"?

A It tal ks about various iInmage processing and
audi o processing tasks, which a person of ordinary
skill would have -- woul d have associated with nedi a

anal ysi s, yes.

888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITA
www.lexitaslegal.com California Firm Registration #179
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Q | "' m going to ask the question again. Does
Ni el sen ' 243 include the phrase "nedi a anal ysis"?

A | can search for it.

Q Pl ease do.

A Not specifically those words.

Q So Niel sen '243 does not include the phrase
"medi a anal ysi s"?

A Correct, yes.

Q And according to Nielsen '243, the
di scl osure relates to audi ence neasurenent; is that
correct?

A Audi ence neasurenent. And it says, nore
particularly, in nethods and apparatus to capture
| mages, Yyes.

Q So, two things Nielsen '243 relates to:
One, audi ence neasurenent; and two, nethods and
apparatus to capture inmages, correct?

A Correct.

Q Ckay. Let's turn briefly to the petition
Do you have that in front of you?

A Can you provide nme with the reference
nunber to make sure | have the right one?

Q It's not | abeled as an exhibit. It's just
the petition that was fil ed.

A | have one | abel ed 002, or nunbered 002.

mﬁi};ﬁggamom Lexitas operates in all 50 stat(e:sa ﬁ‘fr(])? n||sa Ii'gi?rr:]sgi glvgt?;«a (;ﬁq;lir%j Nevada Registration #116F. LEXITAS
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Is that the correct docunent?

MR. BATTS: That m ght be it. Take a | ook,
because | think 1002 is the prosecution history, so |
suspect 002 is probably the petition.

THE WTNESS: Yeah, it says Petition for
Inter Partes Review of Patent No. 243.

BY MR SNADER:

Q kay. And if | need to go back to that,
"Il just refer to that as the petition, and you'll
under stand what | nean?

A Yes.

Q This is a docunent you reviewed as part of
form ng your opinions; is that correct?

A. | believe |I did, yes.

Q Can you turn to the internally nunbered
Page 3 of the petition, which includes Roman
Section I117?

A Yes.

Q Do you see the grounds |isted under the
I dentification of Challenge, Gounds 1, 2, 3?

A | do.

Q There are four prior art references, total,
listed under those three grounds; is that correct?

A That's correct.

Q Just for clarity, those four prior art

mﬁi};ﬁggamom Lexitas operates in all 50 stat(e:sa ﬁ‘fr(])? n||sa Ii'gi?rr:]sgi glvgt?;«a (;ﬁq;lir%j Nevada Registration #116F. LEXITAS
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references are identified at Lu '577, Tian, N elsen
'372, and Steinberg; is that correct?

A That's correct.

Q |'"d like to go through those one at a tine.
So let's turn first to Exhibit 1004, if you can pul
t hat up.

(Wher eupon, Exhibit No. 1004 was desi gnated

for identification)
BY MR SNADER:

Q For the record, this is U S. Patent
Appl i cation Publication Nunber 200/2 -- strike.

2002/ 0059577, to Lu, et al.?

A kay, | have that.

Q |"mgoing to refer to this docunent as
Lu '577. |Is that okay?

A Yes.

Q And if | refer to Lu '577, you'l
understand |I' mtal ki ng about this docunent?

A Yes.

Q And was this a docunent you relied on and
reviewed in connection w th making your opinions?

A Yes.

Q Can you turn for nme to Paragraph 001 of
Lu '577?

A Can you give ne that nunber again, please?

mﬁi};ﬁggamom Lexitas operates in all 50 stat(e:sa ﬁ‘fr(])? n||sa Ii'gi?rr:]sgi glvgt?;«a (;ﬁq;lir%j Nevada Registration #116F. LEXITAS
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Q 0001. First paragraph. rage %0

A Ckay.

Q You can read that to yourself.

A Yes.

Q According to Lu '577, what does the present
i nvention relate to?

A It's an audi o neasurenent systemt hat
di scusses how to nmeasure and extract measurenents
from audi ence.

Q Accordi ng to Paragraph 0001, what does the
present invention of Lu '577 relate to?

A The nmeasurenent of audi ences of digitally
br oadcast tel evision programmng. And the
nmeasur enent of usage of information services provided
to audi ences.

Q Does Lu '577 include the phrase "nedi a
anal ysi s"?

A It includes neasurenent of the usage.

Q Does Lu '577 include the phrase "nedi a
anal ysi s"?

A. Not the phrase, exactly, no.

Q |'"d like to turn to Exhibit 1005. This is,
agai n, Tian.

A Ckay.

Q And can you turn for ne to Page 6 of Tian?

mﬁi};ﬁggamom Lexitas operates in all 50 stat(e:sa ﬁ‘fr(])? n||sa Ii'gi?rr:]sgi glvgt?;«a (;ﬁq;lir%j Nevada Registration #116F. LEXITAS
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A s this the internal nunbering Page 6 or
the --

Q This is Bates Page 6, the page with
Section 4.

A Ckay.

Q And at the top of the colum, there's a
sentence that begins, The goal. Do you see that
sent ence?

A The second col umm, yes.

Q Can you read that sentence to yourself?

A The goal was to hel p understand questi on:
how do we recogni ze facial expressions in real life?
Q So according to that sentence you just

read, what was the goal of Tian?

A To understand how we recogni ze faci al
expr essi ons.

Q Does Tian include the phrase "nedia
anal ysi s"?

A | can search for it.

Q Pl ease do.

A No, it does not appear to.

Q |"d like to turn to Exhibit 1006.

(Wher eupon, Exhibit No. 1006 was desi gnated
for identification)
/1
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BY MR SNADER:

Q For the record, this is U S. Patent
Application Publication Nunmber 2010/0274372, to
N el sen, et al.?

A Correct, that's what | have.

Q I"'mgoing to call this Nielsen '372, if
that's okay with you.

A Yes.

Q If I say N elsen '372, you'll understand
that I"'mreferring to Exhibit 1006?

A Yes.

Q I"d like you to turn to Paragraph 2, 0002,
of Nielsen '372?

A 00027

Q Yes.

A Yep.

Q Can you read that -- that sentence to
your sel f?

A yes.

Q According to the sentence you just read to
yourself, what is the disclosure of N elsen '372
generally relating to?

A In general, it's related to audio
nmeasurenent and a di splay device on/off detection
met hod.
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Q | just want a quick point of clarificati oFr)lau']’(323
there. It sounded |ike you said audi o neasurenent.
The word is audi ence neasurenent? |Is that --

A It's audi ence neasurenent.

Q kay. Does N elsen '372 include the phrase
"medi a anal ysi s"?

A No, it does not appear to.

Q |'"d like to turn to Exhibit 1007.

(Wher eupon, Exhibit No. 1007 was desi gnated
for identification)
BY MR, SNADER

Q For the record, this is U S. Patent
Application Publication Nunber 2010/0066822, to
St ei nberg, et al.?

A Yes.

Q Do you have that docunent up?

A | do.

Q Can you turn for me to Paragraph 0003 of
Stei nberg? Read that to yourself.

A Ckay.

Q According to the paragraph you just read,
what is the invention of Steinberg related to?

A Taki ng a set of images and processing them
to do classification, and -- based on faces, and the
recognition of those faces.
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Q Does the phrase "nedi a anal ysis" appear in

St ei nber g?

A No, it does not appear.

Q So we have gone through the four references
that are identified as prior art in the petition and
the chal l enged patent; is that correct?

A Yes.

Q And "nedia analysis" isn't fromthe
chal | enged patent; is that correct -- the phrase
"medi a anal ysi s"?

A The phrase is never appearing in there, but
as | say in ny declaration, this is the general area
of all of the clains when they try to do face
recognition, pose estimation, any kind of audio
anal ysis. Those are w dely known and woul d have been
known at the tinme as nedia analysis. |If | would have
used the termnedi a anal ysis, they would have
understand that we're analyzing an inage or we're
anal yzi ng an audi o sequence.

Q " mgoing to ask ny question again

The phrase "nedi a anal ysi s" does not appear
in the challenged patent; is that correct?

A The phrase is --

MR. BATTS: (bject --
THE WTNESS: -- not here, correct.
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BY MR SNADER:

Q |"msorry, there was a little bit of cross
talk there. Can you repeat your answer?

MR. BATTS: I'll just object. Asked and
answer ed.

THE WTNESS: The phrase does not appear in
the patent, as | said before, or any of the four
specific references that we -- that | used.

BY MR SNADER:

Q Per f ect .

| f we think back to Tian, you said that the
goal of Tian was to determ ne how we identify facial
expressions in real life; is that correct?

A Is this a particular part of the -- of the
docunent that you're referring to?

Q Yes. This is the part that we just read on
Page 6. | can point you to Tian Page 6, top of
Columm 2 again, if that would hel p.

A That is the -- one of the ultimte goals of
this, but it includes a |ot of other teachings as
well. As | described in ny declaration.

Q Does the chal |l enged patent include the
phrase "facial expressions"?

A | can go back to the patent. But the

teachings of Tian do refer to common things that are
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in the patent. Let ne go back to the patent and I'Taige%
search for that.
No, it does not appear to.

Q And Nielsen '372 -- I'msorry, N elsen '243
does not discuss facial expressions; is that correct?

A. No, it does not.

Q Ckay. Do you still have Tian open?

A | do. Let ne nake sure | get to the right
one. Yes.

Q kay. And do you still have the chall enged
pat ent open, Exhibit 10017

A | do.

Q Ckay. Let's start with Exhibit 1001. And
I"d like you to turn to the clainms, specifically
Cainms 1 and 4.

A kay, I'"'mat the clainms listing.

Q You opined on Cains 1 and 4, correct?

A | did.

Q And you understand that C aim 4 depends
fromCdaim1l, and includes all the Iimtations of
Caim1?

A That's ny understandi ng, yes.

Q Caim1l requires nmachi ne readabl e
Instructions; is that correct?

A That's correct.
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o ) Page 27
Q Specifically, the claimuses the words

"machi ne readabl e i nstructi ons"?
A Yes.

Q And Caiml requires circuitry; is that

correct?
A That's correct.
Q Specifically the clai muses the words

"processor circuitry to execute the machi ne readabl e
Instructions"; is that correct?
A Yes.
Q And Claim4 requires that the processor
circuitry is to reduce a resolution; is that correct?
A Yes.
Q Ckay. So turning back to Tian
Exhi bit 1005, does Tian include the word "circuitry"?
A A person of ordinary skill in the art would
know t hat these different types of processing is --
are there. The circuitry piece is sonething that you
need in order to do any type of inmge processing.
The term"circuitry”, 1'lIl check to see if that...
“"Circuitry" does not appear in Tian.
Q So, just to clarify, Tian does not include
any disclosure of circuitry; is that correct?
MR. BATTS: Objection. M scharacterizes

prior testinony, mscharacterizes the docunent, and

(72)
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Page 28
asked and answer ed.

THE WTNESS: So this -- in this particular
reference, there's a |lot of ways to do these types of
things. And the term"circuitry" is not in there,
but as | explain in ny declaration, one who has prior
knowl edge of this area would know how to do things
such as the reduce resolution, or any of these
processing, you' d know that this is done
automatically with the conputer. So those -- a
conputer, for exanple, has circuitry. And one would
know t hat they do those types of things. You
don't -- it would be silly, at this point, pretty
obvi ous, that any of these kinds of conputer
processes require a conputer. So they don't talk
about the actual hardware, or they don't actually
tal k about the actual things in research papers.

This is something you just wouldn't do unless it
really made a difference.
BY MR SNADER:

Q You said that Tian does not tal k about the
hardware; is that correct?

A It does not choose a particular hardware in
order to do this processing.

Q And Ti an does not tal k about any particul ar

conput er readable instructions; is that correct?
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A It tal ks about an al gorithm which again,

any person of ordinary skill would know is
I npl enmented as a conputer algorithmin the
constructi ons.

Q | s an al gorithm conputer readable?

MR. BATTS:. Inconplete hypothetical .
THE W TNESS: When you say an al gorithm
are you tal ki ng about --
BY MR SNADER:

Q | " mtal king about the algorithm
specifically disclosed in Tian. You just said Tian
di scl oses an algorithm |[Is that algorithm conputer
r eadabl e?

A Ti an di scl oses al gorithnms, many different
al gorithns, for doing these processing. But if you
i npl ement them which obviously they did because they
have, for exanple, different resolutions of the
i mges, they have results. So the inplenentation of
any of the general algorithns that they -- they
di scuss here were inplenented because they have
results, they produce results in their imge. So
those al gorithnms, when inplenented, yes, would be
conmput er readabl e.

Q Just for clarity, |I'mnot tal king about the

conputer that's sitting on Ying-Li Tian's desk. [|'m
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] ] . Page 30
not tal king about anything that's outside of the four

corners of the docunent that's sitting in front of
you. |Is there conputer readable instructions in that
docunent ?

MR. BATTS: Asked and answered.

THE WTNESS: Again, | have answered that.
That in this docunent, the docunent is a research
paper. It provides the algorithmwhich a reader can
take and, based on their prior know edge, whatever
conmput er progranm ng | anguage that they have, they
can take these algorithns, they can inplenent them
and they can get essentially the sane results.
BY MR SNADER:

Q But the paper itself inits four corners
does not include an algorithmthat is inplenented in
conputer readable instructions; is that correct?

MR. BATTS: (bj ection.

THE WTNESS: Again, |'ve answered that.
That the algorithnms here are an abstraction of the
i npl enentation that surely woul d have been done in
order to get the results. So that part of the paper
I's conputer code that obviously they ran in order to
get the results that they display in the |ater
sections.

/1
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Page 31
BY MR SNADER:

Q Let me turn to one particul ar exanple here
real quick. Can you turn to specifically Page 2 of
Tian, the last full paragraph?

This is Bates, too?

Yes.

> O >

Yes.

Q Tal ks about the Cohn-Kanade AU Coded Face
Expression | mage Dat abase? About hal fway through
t hat paragraph.

A |"msorry, maybe |I'mat the wong pl ace.

Oh, I"'msorry, | was in the wong colum. Yes.

Q And that AU Coded Face Expression, that's
not conputer code, correct?

A Correct. That's data.

Q You said earlier that a person of ordinary
skill in the art reading Tian woul d understand how to
translate its disclosures into code and inpl enent
that code on a conputer. Am| fairly characteri zing
your testinony?

A Coul d you repeat that one nore tine,
pl ease?

Q You said that a person of ordinary skill in
the art reading Tian would find it obvious -- |

bel i eve were the words you used -- to take the
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di scl osures of Tian and inplenment themin conputer

readabl e code and run that code on a conputer

A Yes, | believe that's accurate.

Q Looki ng at the four corners of Tian
there's no specific device, no specific hardware
di sclosed; is that correct? It would be up to the
reader to pick a hardware device?

MR. BATTS: (bjection. Conpound and asked
and answer ed.

THE WTNESS: As | said before, it would be
up to and anyone of ordinary skill would have the
ability to choose what programm ng | anguage and what
hardware to run these -- these tasks on. Any tine
they have a step of facial analysis or dealing with
any of these things that Tian teaches, a person of
ordinary skill would have that skill to choose the --
both the software and the hardware approach for these
al gorithns.

BY MR SNADER:

Q Can you turn back to Section 1 of Tian?

A Ckay.

Q Tal ki ng about this second paragraph of
Section 1 that we discussed earlier, what does face
tracking entail ?

A Can you give ne a little bit nore of the
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o ) ) ] Page 33
specific? Are you tal king about face tracking just

in the context of this -- of the algorithmor this
di scussi on here?

Q In the context of Tian, as you relied on in
your opinions, you said that Tian discloses face
tracking and that a person would be -- would find it
obvious to inplenment face tracking to nodify the
systemof either Lu '577 or N elsen as previously
nodi fi ed by Steinberg.

In that context, the context of your
opi ni ons, what does face tracking entail?

A Well, face tracking in general is a nethod
to keep track of where the face is, so in the general
concept of conputer vision, inage processing, nedia
anal ysis, detecting the face in the imge can be very
i nefficient because you have to detect the face over
a large nunber of pixels. |If you have a thousand by
a thousand i mage, you have to | ook for the face
everywhere. The idea of face tracking is once you
have detected the face, then you nmake an assunption
that the face does not nove very far, and you can
search in a local area for that face. So you can do
it either by a redetecting in a particular area and
getting a new region for that face, or you can do it

by just trying to identify very specific features in
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Page 34
t he face.

There's a lot of different ways to
I npl ement that, but the general idea is you have a
region in one frane or in one inmage, and then in a
subsequent franme, under the assunption that the face
don't nove very far, you identify a region in those
next inmages where the face is. So if you do this
repeatedly over a long tinme, whether the canera's
nmovi ng, whether the person, the face thenselves is
novi ng, you get a series of regions where the face
occurs.

Q So if I can sunmmarize that statenent, just
briefly, you process each frane based on the previous
frame to update the | ocation of the face in the
current franme. |Is that a fair summary?

A | think that's nmaybe a bit too specific.
You don't have to process every frane. Again,
assunpti ons about, you know, if the person's noving,
you m ght have the advantage of processing every 10th
frame. So you process subsequent franmes at sone rate
in order to keep identifying where that face is.

Q And what does head tracking entail, in the
same context you've just been discussing?

A That could be very simlar. So obviously,

i f you have the back of soneone's head, it doesn't

(72)
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Page 35
have a face, or, you know, you only see the ear,

you' re maki ng an assunption that the head has a --
an -- that the head has a face. So head finding,
head tracking, is nore -- is nore general.

Q And to perform head tracking, you
simlarly -- and I'mtrying to make sure | include
the generalization you include in your previous
answer -- process a frane based on a previous frane
to update the location of the head in the current
frame?

A. | believe that would be accurate, yes.

Q Turning to Page 2 of Tian, first colum,
first full paragraph.

A Ckay.

Q About the, what is that, the sixth line
down starts with, Head notion? Can you read that
sentence to yourself?

A Yes.

Q Tian, in this sentence you just read to
yoursel f, descri bes head notion as a chall enge for
facial analysis; is that correct?

A Yes, it can be.

Q And Tian contenpl ates head tracking to
handl e head noti on between franes; isn't that

correct?
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A Well, if you' re tal king about head notion

in this context, it could be head tracking, but it
could al so be pose estimations. You can have head
noti on where the head noves outside of the position
that it was in the previous franme, which would

requi re head tracking. But also head notion, inmagine
a head turning around, which would require a pose
estimation or a head pose estimtion algorithm

Q Turni ng back to the paragraph we di scussed
before this one, it contenplates head notion as being
one solution -- head tracking, I'msorry -- as one
solution to the problemof head notion; is that
correct?

A In the previous -- yeah, |arge head notion,
yes. It uses head finding, tracking, and pose
estimation. All of those three for different types
of head notion are relevant. They use all three
ternms, head finding, head tracking, and pose
estimation.

Q And Tian, once it has updated the face
| ocation, once it has updated the head | ocation, as
you descri bed, updates the facial feature | ocations
for the remai nder of the video sequence after the

face is located; is that correct?

A After an appropriate face is |ocated, then
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Page 37
they can extract features, correct.

Q Ti an updates the eye and brow | ocati on
based on their positions in the last frane? |f the
face is in full frontal view, is that correct?

A If the face is visible and the features are
extractable, yes, it updates those features.

Q And the -- if the face is not in ful
frontal view, it nust be reacquired, right?

A They tal k about three different -- well,
going back to the -- this is taking this particul ar
reference in -- only in its context about what the
goal of this particular paper was. But their goal
here is to acquire these images and to identify those
facial features. It doesn't give exact paranmeters on
what it neans to be fully frontal or near frontal or
side or -- view. It -- you know, they nake those
judgnents, and those are, in their algorithnms, those
are paraneters that they would have to identify. In
fact, | think they say in several places, you know,
as long as it neets a certain threshold, then they
woul d do it.

So | wouldn't say that it has to be fully
frontal, because the definition of fully frontal is a
little bit anbiguous in general. But as |long as al

the features are there, then they try to do these
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processes.

Q So based on sone set of paraneters that are

not explicitly present in Tian, Tian determ nes
whet her the face is in full view, frontal view is
that correct?

MR. BATTS: Objection. M scharacterizes
Tian and prior testinony.

THE WTNESS: It -- it gives these exanples
of poses, | believe, |ooking through Tian in Table 2.
But the -- anyone doing these types of processing, it
may not just be determning the original pose. The
poses that they talk about here, being frontal or
side view, are prinmarily for being able to
characterize the results. So they typically will go
through and they will attenpt to do these. Wat this
whol e paper is about is about eval uation of face, of
resolution, for -- and pose estimation, for facial
expression analysis. So what they are doing is they
are running their whole algorithm even on cl asses of
I mages that have -- would be considered not ideal, so
that they can neasure the response and they can
measure the accuracy of these algorithmns.

So the goal here is to explore and cover
the space, not to have a particular threshold and

say, Oh, we should never | ook at any of these images
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Page 39
because they are side view, for exanple. Wat
they're trying to do is understand, based on the
view, whether it's frontal, whether it's side view,
whether it's other -- in the case of Table 2 -- how
wel | these algorithnms work on those. Cbviously,
sonmeone who is looking at this, | mean, even soneone
that's not skilled in the art, would know that if
you're trying to identify sonebody smling, for
exanpl e, and you were | ooking at the back of their
head, then it can't be done. Nevertheless, they're
runni ng these algorithns and they'll show that, you
know, these algorithnms won't work on those particul ar
configurations.

BY MR SNADER

Q | would like to return to the context of
face tracking as it's discussed in this paragraph,
and al so throughout the discussion of Tian.

So Tian updates the facial feature position
| ocations for each franme, for each successive frane,
based on the previous franes; is that correct?

A Yes.
Q Ckay. 1'd like to change gears here a
little bit and turn to your declaration. That's
Exhi bit 1003.
/1
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(Wher eupon, Exhibit No. 1003 was desi gnated
for identification)

THE WTNESS: Correct. Gkay. | have that
open.
BY MR SNADER

Q And just for the record, | nean, | called
this your declaration. |f | say your declaration,
you' || understand that |'mtal king about
Exhi bit 1003?

A Yes, | wll.

Q So can you turn to Paragraph 15 of your
decl aration for ne?

A. Ckay, |'mthere.

Q Can you read that paragraph to yourself and
refresh it in your m nd?

A |"msorry, you said 16, correct?

Q 15. One-five.

A Okay, one-five. Yes.

Q You nmention in that paragraph various forns
of interpolation for reducing your resolution; is
that correct?

A That's correct.

Q Li near interpolation is one of those
various fornms of interpolation; is that correct?

A That is correct.
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Q kay. And bilinear interpolation is one of
those forns of interpolation; is that correct?
A That's correct.
Q And that's a -- bilinear interpolationis a

variation that's comonly used in inage scaling; is

that correct?

A That's correct.

Q Bilinear interpolation generally requires
cal cul ations for each pixel; is that correct?

A Yes.

Q Fl oati ng point cal cul ations, correct?

A Not necessarily. Pixels are often -- if

you have any bit image, for exanple, then those are
I ntegers between zero and 255 for a gray scale. |If
you have color, you sinply have three -- three

I mages, one for red, one for blue, one for green.
And all of those can be done in integer -- integer
comput at i on.

Q In the general case, bilinear interpolation
requires floating point calculations; is that
correct?

MR. BATTS: (Objection, inconplete
hypot hetical. And asked and answer ed.
THE WTNESS: |'mnot sure what you're --

where you' re asking. So, you know, it depends on a
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| ot of things. For exanple, when you' re taking the

i mage, if you want to do bilinear interpolation and
you have a large inmagi ne and you're reduci ng each of
the two di nensions by half, for exanple, then the
bilinear interpolation is very easy. You're
basically going to get an inmage that's a quarter the
scale, and you can do all of that w thout any type of
resol ution, any kind of floating point algorithns.
If you have a binary image, it's a conpletely
different set of constraints that you have on there.
So | wouldn't say that there is a general

case. There are cases where you mght need floating
poi nt algorithnms, but there are also a variety of
different constraints on the i mage where you can do
It extrenely efficiently.

Q In the case of digital video, say
MPEG- encoded digital video, and for the sake of not
bei ng an i nconpl ete hypothetical, digital video as
contenpl ated by the '243 patent, interpolation would
require floating point calculations; is that correct?

A Agai n, not necessarily. In this particular
vi deo sequence, they're processing individual franes,
so let's assune -- well, | don't want to assune, but
the -- you woul d have to have sone way of

deconpressing the image into individual franmes. And
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agai n, based on the size, based on what type of video

it is. W could have imges that are color. W
coul d have images that are binary, neaning it could
be this type of inage. M ght not be visible |ight,
so it mght have just a detection nmechanismfromIR,
for exanple. Those are all imges, those are all
possi ble videos. So it's -- the question you're
asking requires a lot nore specific constraints.

Q Does the '243 patent tal ks about binary
| mages?

A. It tal ks about video in general, which is a
very broad term

Q Does the ' 243 patent talk specifically
about binary video, binary imges?

A Doesn't constrain the algorithns to binary
I mages.

Q |"mgoing to ask again: Does the '243
patent tal k about binary inmages?

A Not specifically, no.

Q Thank you.

W' ve been going for, |ooks |Iike about an

hour now. Take like a 10-m nute break?

A That woul d be okay with ne, yep.

Q Al right. Go off the record for like 10

m nut es?
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A Ckay. Thank you.

COURT REPORTER: O f the record.
(Recess)
BY MR SNADER

Q Dr. Doermann, |I'd like to return to
Par agraph 15 of your declaration, if that's okay.

A Yes, | still have that up.

Q We tal ked about interpolation. 1'd like to
talk briefly about subsanpling. You used the term
subsanpling in your declaration; is that correct?

A Yes.

Q And aliasing is a formof distortion
artifact that occurs when subsanpling; is that
correct?

A Yes, that's correct. It can occur.

Q And in order to avoid aliasing, the input
signal has to be band-limted; is that correct?

A It depends on the resolution of the inage
and how nuch you' re down-sanpling.

Q In order to avoid aliasing, the band w dth
of the inmage has to be below a specific threshold; is
that correct?

A Not necessarily. |If we're taking and we're
reducing the image by half, for exanple, then you can
drop every other pixel w thout any problemin being
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abl e to experience aliasing.

Q Dr. Doermann, |'m going to show you what's
been premarked as Exhibit 2014.
(Wher eupon, Exhibit No. 2014 was desi gnated
for identification)
BY MR, SNADER
Q That shoul d be com ng across on the screen
right now. For the record, this is an excerpt froma
text book called Discrete-Tinme Signal Processing by
Al an V. Oppenhei m and Ronald W Schafer.
A Yes, | see.
Q Are you famliar with this textbook
Dr. Doer mann?
A. No, | don't believe |I've seen this one
bef or e.
Q Wul d you view this textbook as generally
bei ng credi bl e?
A | have no reason not to view it as being
credi bl e.
MR. BATTS: Have you emailed a copy of this
around so we can all have a copy?
MR. SNADER: Yeah, we're taking care of
t hat now.
M5. REDMOND: Just give ne a second.
MR, BATTS: kay.
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THE WTNESS: | don't have ny email open.
Is that going to cone to ne al so?

M5. REDMOND: Yes, | can. | don't have
your -- | apologize, | don't have -- | don't have
your email. Can you throw that in the Chat really
fast for ne?

THE WTNESS: Well, 1'd rather not have ny
email open. |'d rather have it, you know, in a
Dr opbox or sonmewhere that | can do this w thout
ri sking other people. | do get a lot of emails and |
don't want to distract anyone. So if you could do it
in a Dropbox, | would appreciate that. That woul d be
nore efficient for ne.

BY MR, SNADER:

Q Are you confortable just | ooking at the
material that's on the screen?

A | am but this is obviously an entire --
wel |, you have a chapter, | guess, of this textbook.
So if there's any questions that require context, |
won't be able to answer those, or | won't be able to
fully answer them

Q That's fair. And to be clear, you'll have
a copy of this exhibit ultimately, it just nmay not be
right now since you don't want to receive it via

enmai |l .
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We're sending it to Harper right now, and
Har per can share it to you in whatever way your team
feels nost efficient.

A Ckay.

MR. BATTS: Just dunp it into the Chat box?
That's what |'ve seen people do in other depositions.
They just dunp it in the Chat box, and he can click
on it and open it on his desktop. | nean, we can try
to proceed; | don't want to hold up the whol e thing.
| want a copy. This |ooks |ike a one-page docunent.
But if you want ask himspecific questions and if he
needs context, he can say, | need to see the whole
thing. But | just figure the easiest way is if we
can dunp it into the Chat.

M5. REDMOND: Hold on.

(Pause in proceedi ngs)

M5. REDMOND: It's not letting ne drag it
over, the whol e docunent.

|'ve sent the link to Harper with the
Dropbox link so you have it.

MR. BATTS: It looks like it's just an
i mage on nmy email. Instead of being a link, it's
just an image of a fol der.

(Pause i n proceedi ngs)

M5. REDMOND: It works for nme on ny end.
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MR. BATTS: Maybe just send a PDF to ne?
We can do it pieceneal, at |east, and keep it noving.
M5. REDMOND:  Yeah.
MR. SNADER:  Harper, you should have a PDF
i n your enail
MR. BATTS: Ckay, |'ve got a PDF. Let's
see if | can just share it onto the Zoomreal quick
MR. SNADER: We'I| go ahead and just share
a screen on Zoom
MR. BATTS: | shared it on the Zoom | i nk.
THE W TNESS: Yeah, | have it now. But
pl ease go ahead and share it on the Zoom as well.
BY MR SNADER:

Q So just for the record, you have in front
have you Exhibit 2014, which is Chapter 4 of
Oppenheim Can you go to Page 206, internal
nunberi ng?

M5. REDMOND: | nternal nunbering.
MR. SNADER: That's 180. 206.
THE W TNESS: The one that she sent doesn't
have i nternal nunbering, but -- okay, yeah. Ckay.
BY MR SNADER
Q You see Section 4.8.1 there at the top,
Dr. Doer mann?

A Yes.
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Q Can you just review for yourself the first

par agr aph of that section?

A Ckay.

Q So turning to the last third of that
par agr aph, do you see the sentence that begins, If we
wi sh?

A Yes.

Q That sentence says, If we wish to avoid
aliasing, the input signal nust be forced to be
bandlimted to frequenci es bel ow one-half the desired
sanpling rate

|s that correct?

A Yes.

Q So that this textbook says that in order to
avoi d aliasing, the input signal nust be bandlimted,
correct?

A | want to point out, though, that this is
processi ng anal og signals. There's nothing to
suggest that the -- when you take an inage, take a
vi deo, and you process it froma canera and you store
it -- you used the term MPEG for exanple. That's a
digital signal. So in a digital signal, you already
have pi xels, you have -- you don't have the concept
of having different bandw dths in those signals. So

in the context of this particular docunent that
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you' re tal king about here, this is anal og, anal og

signals. And so, yes, you have things |like hertz,
you have different ranges of these signals. But in
sonething Ii ke MPEG for exanple, you already have a
di screte set of -- of pixels. And the problemwth
aliasing that you were tal ki ng about before is, for
exanple, if you renoved or you rotated a -- an i nmage
and it doesn't align with the bins of the pixel, so
that's where bilinear interpolation, those types of
i nterpolation, typically are used.

In a digital format, you take and you, you
know, downsanple by a factor of two, you downsanpl e
by a factor of four, even other, you know,
specific -- you know, you could downsanple by a
third. You can sinply add the pixels together, take
an average. You can take the highest pixel; you can
take the | owest pixel. Lots of different ways to do
it. But this idea of |ow frequency bandw dths don't
apply to non-analog filtering.

Q You tal ked about digital video. Wuld you
agree that in digital video, a lowpass filter is
often applied to filter the high resolution inmge
before subsanpling in order to elimnate aliasing?

A Again, aliasing is a visual artifact

that's -- that's used. It has nothing to do with the
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downsanpling. |It's just the quality of the

downsanpling. So in sone cases that require very
specific detail, you want to have an inage, for
exanple, that's very high quality, imge of a
| andscape, sonething like that, that type of
processi ng can be done, but it has nothing to do with
these -- the frequencies here.

Q You said that filtering using a | ow pass
filter has nothing to do wth the frequencies?

A Basically, what it's doing is it's
taking -- and that's how you're doing a | ow
resolution image. So you filter the image -- take a
digital imge, you filter out the | ow frequency
i mges -- |ow frequency conponents. |'msorry, you
filter out the high frequency conponents because
that's basically what you're going to elimnate as
you downsanple. And then you can use anyt hing,
dropping pixels in anything, and it nakes an inmge
that | ooks better, visually.

There's no indication, however, that that's
really necessary as part of a downsanpling or a
resolution -- a resolution reduction nethod.
Again, a lot of ways to do it. | say that

specifically in the paragraph that we were just

tal ki ng about. And dependi ng on what your goal is in
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your inage, you can -- you know, there's many, many

different ways to do it. 1In fact, you listed a
nunber of specific ways that | hadn't listed in ny
decl aration, and those types of things are a part of
the process that you could use. | agreed with that.
Bilinear interpolation is sonething that we would do
nowadays. But, you know, depending on how it was
I npl enented, it could be inplenented in a nunber of
di fferent ways.

Q So you said that when you're reducing the
resolution, you first applied the prefilter, and then
you can reduce the resolution in whatever way you

want to, and that's what's called downsanpling?

A. No, | did not say that. | said that there
are a lot of different ways to do downsanpling. |If
you -- you gave a hypothetical that you could apply a

| ow-pass filter, and what it neans by a | ow pass
filter, you can use -- think of the word "pass".
You're letting the low -- the |ow frequency
conponents, the things that are | ess detailed, go

t hrough and you're filtering out the high conponents.
You gave a hypot hetical about using that, and then
doi ng downsanpling. | said, yes, that is one way to
doit. But | did not say that that is downsanpling.

Downsanpl i ng can be as sinple as dropping every ot her
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pixel. In sonme cases, that's perfectly legitinmate.

In sone cases, it mght not be the best thing to do.
For exanple, if | had a binary inmage or | had a
grayscale inage, it affects things differently. [If I
dropped every other pixel in a color image and it's
supposed to be a piece of art, or | rotate the imge
in order to -- and downsanple it at the sanme tine, |
m ght get artifacts.

So what you were describing as
prefiltering, plus sonme formof reducing the
di mensi on of the pixels, mght be applicable to a
particul ar scenario, and | would need to know what
scenario that is. But |I can vehenently say that that
is not the definition of downsanpling. That's one
way of doing downsanpling. And if | would ask ny
students to give ne a way of doi ng downsanpling and
t hey produced what you just said, | would say, Yes,
that's a way of doing downsanpling. If | would give
thema particular scenario of what type of inmge we
had, you know, what the resolution was, what the goal
of the downsanpling was, and then asked them for a
particul ar type of downsanpling, then in that case |
m ght be able to say, No, that's not the best way to
do it, or there's another, better way to do it.

O in the case of this particular
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par agraph, you know, this is a general hypotheti cal

on an arbitrary inmage, and it says right there in the
very first sentence, In processing of analog signals.
Because there is a chall enge when you're processing
anal og signals. But in -- even back in 2011, nopst
caneras that did this did not have anal og signals
comng out of the canmera. Maybe sone surveillance

t hi ngs do, but then you would need a discrete
transform you' d need a box, basically, to convert

to -- the analog signal to a discrete signal. Cel
phones, any type of web canera, anything, all that's
done on a chip inside the canera, and what's com ng
out is a digital signal set of pixels. Conpressed or
not. But it's a digital pixels, and so this type of
prefiltering doesn't apply.

Q So you're saying that a | owpass filter
does not apply to digital video?

A No, | did not say that. You gave ne a
scenari o where you asked if you can apply | ow pass
filtering, and then apply sone type of downsanpling,
and | say, yes, you can. You can do that. |It's not
required. There's not a requirenent for that. |
gave you sone exanpl es of dropping every other pixe
where you don't need to do that, and dependi ng on the

application, you m ght get good or bad results, but
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the definition of downsanpling does not require sone

type of | ow pass filter.
Now, if you're an inmage anal yst and you
want to make sure that you have the nobst pretty inage

and you have this scenario and you can give ne all of

those different parameters, | mght say that having
sone | owpass filter is -- is appropriate. There
are -- I'msure you can cone up with 100 exanples in

the literature of places where they suggest that you
do | owpass filtering first for a reason. And

woul d say, you know, nost of the tine, if those are
experts in this field and they say you should do it,
t hen you probably shoul d, because they probably have
good reason for it. They wouldn't do it by default
if all they're worrying about is getting a | ow
resolution and the | ow resolution is usable.

Q Let me clarify ny question. Perhaps
there's sonme confusion here. |'m asking about the
definition of the term "downsanpling”. Does the
definition of the term "downsanpling” include any
necessary prefiltering steps?

A No, it does not.

MR. BATTS: (bjection, vague and anbi guous.
BY MR SNADER
Q Can you go to Page 180 in this one? Right
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there. You see Section 4.6.1 on your screen,

Dr. Doer mann?

A Yes.

Q Can you read for nme the | ast sentence in
the first paragraph of Section 4.6.1 that starts, In
general? Read it out |oud?

A |"'msorry, I'"'mnot -- | don't see the, In
general .

Q The paragraph is broken up by the equation

A This is the piece that you want ne to read?

Q Yes.

A In general, the operation of reducing the
sanpling rate, including any prefiltering, is called
downsanpl i ng.

Q Thank you

You tal ked about a |lot of different
contexts for image processing. |1'd like to talk
specifically about digital videos, since that's the
subject of the '243 patent that we're tal king about
today. 1In the context of digital video, would a
| ow- pass filter be used for prefiltering?

A Again, this is a -- you know, there's a | ot
of different forms. You can think of a digital video
as being a sequence of -- as being a sequence of

frames. And depending on what's in that frame and

888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITA
www.lexitaslegal.com California Firm Registration #179

IPR2023-01014
Nielsen Company EX2018 Page 56



© 0 N o o0 b~ w NP

N NN N NN R P R R R R R R R
g A W N P O © 0 N O OO A W N P O

David Scott Doermann, PhD April 25, 2024

] ] ] Page 57
what your goal is in the end, it may or may not

include prefiltering. Doesn't say that it requires
that, but renenber, this is a -- the way |'m vi ew ng
this is a docunent that | haven't seen before. M
understanding is that it's a handbook; is that
correct?

Q It's a textbook, yes.

A It's a textbook. So it's teaching ways of
doi ng things. You know, the sanpling rate reduction
by an integer factor. You know, there m ght be cases
where you want to reduce the sanpling rate error,
dependi ng on what type of inmages you have, what your
goals are. | think I talk about this extensively in
nmy declaration, that depending on what your goals
are, there's a lot of different ways to inplenent
these things. This is one exanple, but there are --
i f your goal is, for exanple, to reduce conputation,
there are ways of doing this that don't require any
type of prefiltering.

And in fact, filtering, when you have a
digital image, if you run a three-by-three filter,
that can be done in constant tine. So it's very --
it's very anbi guous here, what you're saying is
prefiltering. But if you | ook at the, you know,

where this is in this particular chapter, apparently,
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t hey have a problem here with sanpling, you know, to

do the sanpling rate reduction, and they want to
sanple in this way in order to satisfy sone criteria
about the imge.

Q You said that a very sinple way to reduce
the resolution of an i mage woul d be to just pick
every other pixel; is that correct?

A If it was every other pixel, that would
reduce the size of the inmage by a factor of four,
yes.

Q So that would be sanpling rate reduction by
an integer factor?

A Well, specifically, by a factor of two.

Q kay. And the heading of Section 4.6.1 is
Sanpling Rate Reduction by an |Integer Factor?

A Correct. But if you have an integer that's
three or five or sonething that's not a factor that
you have to, for exanple, do sonething at the
boundari es because the inmage is not the right size,
then you're splitting pixels. And then in that case,
| would say that | would probably |ook to do sone
type of snbothing. But it's not required.

Q Dr. Doermann, |'m going to show you what's
been premarked as deposition Exhibit 2015.

/1
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(Wher eupon, Exhibit No. 2015 was desi gnat ed

for identification)
MR. SNADER:  Harper, you shoul d have that
I n your in-box.
MR. BATTS: [|'ll have them ready.
BY MR, SNADER
Q And Dr. Doernmann, can you see the title
page of this docunent?
A No, | can't. Right nowit's just
Exhi bit 2015, unless that's what's you're calling the
title page. kay, yeah.
Q Are you famliar with this docunent?
A Ch, yes, uh-huh.
Q Can you go to Section 3?
This is a paper on which you're listed as a
co-aut hor, correct?
A Yes.
Q So this paper reflects, as of the tinme of
t he paper, your opinions; is that correct?
A It's one particular application that we
were dealing with at the time. It's -- you have to
| ook at the entire context. This is digital inmage, |
believe, of |looking at a text in digital video. So
for exanple, text that m ght occur as a subtitle in a

newscast, or it mght be, you know, the nanme of a
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pl ayer on their shirt, or it mght be a text that ragete
m ght appear on a sign in protests.

But yes, in general, that this is a -- a
one particul ar application.

Q Can you see read for nme the first sentence
of the second paragraph of Section 3? You can read
It out |oud.

A In digital video, a |l owpass filter is
often applied to filter the high resolution inmage
bef ore subsanpling in order to elimnate aliasing.

Q Can we turn back to Exhibit 1001? And
that's the ' 243 patent.

A Wuld you like me to be |ooking at the --
that inmage nyself? O as displayed on the screen?

Q Yes.

A Ckay.

Q Can you turn to Figure 1 of that patent?
Just | et nme know when you have it up in front of you.

A Yes, | have it.

Q Wul d you agree that Figure 1 is an exanple
of a nmedi a exposure environnent?

A That's how they have it labeled in the
patent, vyes.

Q And those kind of circles in that figure
are the heads of the audi ence nmenbers?
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A That's what | would interpret it as, yes.

Q Then 1'd like to junp back to Exhibit 1005.
That' s Ti an.

A Ckay.

Q Can you | ook at Table 1 for ne.

A Yes.

Q So the caption of Table 1 says, An exanple
in five different resolutions fromthe Cohn-Kanade
dat abase. The | ower resolution i mages are
downsanpl ed fromthe originals.

A Yes.

Q Tian's downsanpl e i nages are otherw se
identical; is that correct?

A | mnot sure what you nmean by they're
I denti cal .

Q The only thing that's changed in these
i mages is the resolution? Sane person, sane
expressi on, same pose, sanme Ssize, sanme contrast, same
everyt hi ng?

A No -- | nean, they are the sane person, and
the -- at the sane instance in tine, but | wouldn't
say they have the sane contrast. They woul dn't
have -- you know, the pixels aren't going to align.
There's obviously the resolution difference. The
only thing we can say is that it was the sane
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original picture that was used to do the

downsanpling. It says it right there in the caption
of the table.
Q Is Tian trying to performa fair conparison
of expression analysis at different resol utions?
MR. BATTS: (bjection. Vague, anbiguous.
THE WTNESS: In this case -- we're tal king
about this table right now?
BY MR SNADER:
Q In general, of which Table 1 is an exanple.
A Can you repeat the question? | think you
used the word "fair".
Q Apples to apples. Tian is trying to
i solate the effects of resolution and exam ne only
the effects of resolution on expression anal ysis?
A | don't know if they're successful at doing
only that. But yes, the goal of this paper was to
| ook at different things, not only facial expression,
but head pose and things, as a function of the
resol uti on downsanpling that they were -- that they
di d.
You |l ook at this particular case, this is a
pri me exanple of what we were tal ki ng about before.
They -- although they don't say exactly what the

effects are, you'll notice that this is downsanpling
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by a factor of two each tine.

Q Looki ng at Table 3 of Tian, we see the sane
faces appear in sone anal ysis of the aggregated
results; is that correct?

A | assune those are the sane faces, yes.

Q So Tian is |looking at, for exanple, the
ability to evaluate the basic expression on a face at
280- by-384, as conpared to 144-by-192, as conpared to
72-by-96, and so forth?

A Yes.

Q Wuld it nake sense to conpare the ability
to extract an expression froma first inage at a
first resolution to a different resolution at the
| ower i nmage?

A Coul d you repeat that, please?

Q "1l clarify. The different resol ution
i mages at the top of that table correspond to the
same person at the sane nonent in tinme, as you
I ndi cated, correct?

A Correct.

Q To provide an accurate conparison, an
accurate evaluation of the ability to determ ne
resolution, the effects of resolution, on facial
expression analysis, it would be beneficial to

exam ne i mages that were identical but for

(72)
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resolution; is that correct?

A That's what the assunption of this paper
would be. And it's for feature extraction, it's for
pose estimation, for detection, all of these
different things. They're |ooking at the effects of
resol uti on.

Q Faci al expression analysis systens are
designed to work with very high resolution inages; is
that correct?

A Again, | don't know what you nean by very
hi gh resolution inages. There are cases where we
want to do it at |ower resolution, whether to save
conputation, especially back at this tinme where we
didn't have quite as powerful of machines, or in
cases perhaps where a high resolution inmage is not
avai l able, we still want to be able to do it. But
you know, the goal of this paper was to anal yze how
far we can push the state of the art in ternms of
reduced resol ution.

Q Can you turn to the abstract of Tian for

me, Dr. Doernmann?

A Uh- huh.
Q Can you read that very first sentence?
A Most automatic facial expression analysis

systens attenpt to recogni ze facial expressions from

(72)
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data collected in a highly controlled environnent
with high resolution frontal faces.
And it gives an exanple of what -- in this

case, what high resolution is.

Q So based on that statenment and using the
exanpl e of very high resolution from Tian, would you
agree that facial and anal ysis systens are designed
to work with very high resolution inages?

A It's tal king about nbst automatic ones are,
yes.

Q Wul d you agree that Tian describes |ow
resol ution images as a challenge for facial analysis?

A Agai n, which type of facial analysis? W
have -- in Table 3, Tian describes at |east five
different things. One is face detection, which is
facial analysis. One is head pose estimation. One
Is feature extraction. One is these facial
attributes that are defined, raising eyebrows, things
like that. And then the basic expressions, which is
like smling or frowning and things like that. So
there's a variety of things here. For sonme of them
yes, you can see in the table that as you get to
much, nuch | ower resolutions, there are chall enges
wth those. But things |like head pose estinmation,

you're basically getting the sane accuracy. Face
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detection, face acquisition, you' re basically getting

the sane accuracy over the entire range of inages.
So yes, sone of them have chal |l enges, and
sonme of themdon't.

Q Can you turn to Page 2 of Tian for ne?
think we've | ooked at this sentence before, but it's
the sentence that begins, Head notion, about six
i nes down.

MR. BATTS: Left colum?
BY MR, SNADER

Q Left col umm, yes.

A Ckay.

Q Read that sentence to yourself.

A Yes.

Q Based on that sentence, would you agree

that Tian describes |ow resolution inages as a
chal | enge for facial expression analysis?
MR. BATTS: bjection. M scharacterizes

t he docunent .
BY MR, SNADER

Q Can you repeat your answer, Dr. Doermann?

A Fromjust the context of this sentence,
that low resolution inages are factors that
conplicate it, it doesn't say whether you can do it

or not. And it doesn't say anything about the

(72)
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accuracy of which it can be done. It just nmakes it
nore conpl i cat ed.

Q It's a challenge, correct?

A Al'l of conputer vision is a challenge, but
yes, facial expression analysis -- even, you know,
for -- as it says there, you know, absence of a
neutral face, any of those things are -- make it

chal I engi ng, this problemchallenging. That's why
they have a whole paper onit. O a whole field
that's dedicated to this.

Q Super resolution is a techni que for
conbining nultiple low resolution inmages into a
single high resolution inmge, correct?

A There are techni ques that use -- at the
time of this invention, | would say nost of the
techni ques that were doing, using this, did use
mul ti ple i mages. Today, and, in fact, there are a
nunber of -- well, not even today, probably even at
that tinme -- were techniques that tried to
essentially build the features by replicating them
For exanple, if they weren't |looking directly at the
canera, or giving general aspects of high resolution
images to try to interpol ate between those pixels.
So one technique is to take nultiple imges and to

get correspondi ng pixels within those i nages and then
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use that to try to essentially add nore information.

And ot her, you know, even earlier
techni ques for super resolution would | ook at the
i ndividual image itself and try to interpol ate
bet ween those to get a higher resolution inmage.

So there are a lot of different techniques
to do it, but super resolution anong nultiple imges,
yes, is one technique that you coul d use.

Q And Tian di scusses the use of super
resolution to enhance facial analysis by obtaining
hi gher resol ution inages fromlower resolution
I mages; 1s that correct?

A Are you -- you're referring to a particul ar
part of Tian? | renenber the term being used, but I
don't renenber what context it is. Wuld you |Iike ne
to go to that part?

Q Sure. Tian, Page 6, Bates Page 6. The
third full paragraph of the right-nost columm. About
hal f way down.

A Yep. I'mnot famliar necessarily with
that reference. Actually, let ne see.

Yeah, Takeo Kanade is well-known in the
area. So yes, he says that there are techni ques that
do it, but | don't believe that he discusses them

So that would be ny limtation. He just says that
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there are techniques that use nmultiple | ow resol ution

I mmges. He probably could have cone up with a series
of references that tal k about |ots of different
t hi ngs for doing super resol ution.

Q And Tian woul d get the advantages of --
contenpl ate the benefits of super resolution to
obtain a higher resolution because a | ow resol ution
image is a challenge in the context of facial
expression analysis; is that correct?

A Well, if we could do super resolution on
these things, this particular docunent's from CMJ.
Tal ks about super resolution and tal ks about the
limts. So it was well-known at the tinme that super
resol uti on was not necessarily a very useful thing.

Soif we -- for exanple, if we -- if you
ever watch any of the FBI shows where they take an
i mage or they take a video that has, you know,
absolutely no way to recogni ze the person and all of
a sudden you know, 10 seconds | ater, you have a high
resolution inmage, that's fiction. That type of thing
doesn't exi st.

So this is tal king about, you know,
different types of things. But whether that would
help in a particular context or not, you would need

to do experinents on that.
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Q | f you had the magi c FBI super resol ution

techni que you just described and you coul d upsanpl e
I mages perfectly in mcroseconds, as you said, would
that be useful in the context of facial expression
anal ysi s?

A Are there any other constraints on that
probl en? For exanple, how big are the inmages? How
much conpute power | have? All of those things. |If
there are no constraints and | had a magi ¢ wand, you
know, havi ng hi gher resolution can benefit.

If I would find that for a facial
recognition, for exanple, if I go fromthe first
version of the original inmage that was fromthe Cohn
dat abase to a second, |lower resolution, and I'm
getting just about the sane accuracy in ny
application, I wouldn't do it, because it's a conpl ex
process. In fact, you can destroy an imge with

super resolution. You don't always get a better one.

So again, | would have to know what
application this is, and howto -- howit gets
applied. Lots of papers out there that will claim

that it works in "N' percent of the tine, so it would
definitely be sonmething I would explore. It wouldn't
be sonmething that | would necessarily build into ny

system because of the conplexities of it.
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Q But again, if you had a magi cal system or

FBI systemthat you alluded to earlier, required no
conput ati onal resources, required -- had perfect
accuracy, and required no processing tinme, that woul d
be a no-brainer, it would be desirable?

A And it would inprove ny -- yes. And it
woul d inprove ny results. | nean, there's an outside
chance that it could reduce the results, but in
general, | would try it. O course.

Q kay. 1'd like to turn back to your
decl aration, briefly, Dr. Doernmann.

A Just a second. |[|'ve got too many things
open here. Move them back over for one second.

kay, | have 1003.

Q Par agr aph 63. Six-three.

A 62. 63. Yes.

Q The sentence of that -- first sentence of
t hat paragraph says -- describes the nodification,
such that when the tel evision audi ence nmeasur enent
system processes a sequence of inmages, it determ nes
a face or head location in the first image and uses
the determ ned | ocation for subsequent i nages.

|s that correct?
A Yes.
Q Goi ng to Paragraph 64.
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A Ckay.

Q The | ast sentence of that paragraph says,
this approach has the benefit of saving processing
resources and time by reduci ng the nunber of tines
face detection needs to be applied.

|s that correct?

A That's part of the sentence, yes, uh-huh.

Q So the benefit of the nodification you're
proposing is that you would not need to performface
detection over the entire inmage?

A. That's one of the benefits, yes.

Q Can you turn to Exhibit 1006? That's
Ni el sen.

A ' 372.

Q ' 372.

A Yep.

Q And Paragraph 3 of that reference?

A Yes.

Q Ni el sen '372 relates to audi ence
measurement; is that correct?

A Yes.

Q And Nielsen '372 is the reference you're
proposing to nodify using the teachings of Tian in
order to avoid having to do face detection over the
entire image as described in Paragraphs 63 and 64 of
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your declaration; is that correct? rage

A Let me go back to ny decl aration, please.

Q You m ght actually | ook at Paragraph 285 of
your declaration. It is specific to N elsen '372.

A kay, but you were saying that this is, in
64, this is just general, 64 -- 63, 64 is talking
about Lu.

Q 63 is describing nodifying Lu to
I ncorporate the teachings of head tracking. 285 is
tal ki ng about nodifying N elsen '372 to incorporate
head tracking. Correct?

A Ckay. So let's go to that -- 385? |I'm
sorry.

Q 285.

A |"'msorry, did you say 2857

Q 285.

A Ckay.

Okay, yes. Now going back to 1006,
Paragraph 3. Ckay, |'mthere.

Q You agreed that Nielsen is an audi ence
measur ement system correct?

A Yes, it's an audi ence neasurenent system
that also does things |like detecting the audio
channel. It looks at the -- the systemitself, |ooks
at the programto try to tell whether the programis
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tries to -- it has a nethod for identifying when
sonebody's actually watching the program Those
types of audi ence anal ysi s.

Q Does '372 track the nunber of people
wat chi ng a tel evision progranf?
A |'d have to go back and |l ook at it exactly,

but | believe that it has what's called a people
meter, which | understood as a way of telling, for
sonebody to say that they're looking at this, so that
| assune that they have those.
| should probably go back and | ook at ny
declaration to see if each person has their own
people neter. | don't recall that.
Q "1l point you to the second to | ast
sentence of Paragraph 3 of N elsen '372. Starts,
As anot her exanpl e?
A Ckay.
Q Do you see that it says that it tracks the
nunber of persons presently view ng prograns
di spl ayed on the tel evision?
A. Yes, | see that now  Yes.
Q Ckay. Can you turn to Exhibit 10107
(Wher eupon, Exhibit No. 1010 was desi gnated

for identification)
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BY MR SNADER:

Q For the record, this is United States
Pat ent Application Publication 2011/0081052, to
Bi gi oi .

A Yes.

Q Can you turn to Paragraph 3 of Bigioi?

A. It's spreading out on ny....

Par agr aph 3, yes.

Q Wul d you agree that Bigioi characterizes
it as still desirable and necessary to scan the
entire i mage even when faces are tracked in order to
identify new participants entering the scene?

A Was this froma particular part of ny
decl aration?

Q This is Paragraph 3 of Bigioi, about
hal fway down, the sentence that starts with, Note.

A Gve ne a second to read it, please.

Ckay, can you repeat your question, please?

Q Do you agree that performng face detection
over other portions of inmage would still be necessary
i f you wanted detect new faces entering the field of
vi ew of the canera?

A That's the opinion of this patent, yes,
that it's desirable to do that. [It's not saying that
there aren't other ways to do it, but this is one way
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that you could do it. rage e

Q Can you -- well, the previous sentence,
just for definition purposes, says, The |ocated face
is said to be face-l1ocked by the face tracker. Do
you see that?

A Yes.

Q Do you see the | ast sentence that says that
face lock may al so be | ost due to sudden changes in
i1 lum nation conditions?

A Yes.

Q Li ke, for exanple, face |ock m ght be | ost
due to turning on an illum nation source?

A Yes.

Q If the face lock is |ost, face detection
woul d need to be rerun; is that correct?

A It would need to be rerun on sone portion
of the inmage, perhaps. That's one way of doing it,
yes.

Q Ckay.

Al right. W've been going for about an
hour, but we're al nost done here. So unless you need
a break, | think we can probably wap up in another
five, 10 m nutes.

A That would be fine with ne.

Q Al right. Returning to your declaration
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Par agr aph 61.

A |"msorry, it's a long docunent. It's

junping around really quick here. Trying to scroll.
MR. BATTS: What was that?
MR. SNADER  61.
THE W TNESS: Yep

BY MR SNADER:

Q | n Paragraph 61, you state that, the
accuracy of identifying a person can be inproved by
anal yzing nmultiple i mages including the sane person
and aggregating the analysis results fromnmultiple
I mages.

|s that correct?

A | " m | ooking for that particul ar sentence.

Q It starts with, As contenporaneous witings
recogni ze.

A Yes.

Q And that that would be desirable in order
to achi eve a higher confidence level for the
identification of a single inmge?

A | f you have that ability, yes, that is
sonet hi ng that anyone woul d have | ooked to to find
either just -- you know, nultiple imges, to find the
best image. O trying to aggregate features. Sone

features mght be in sone images while sone features
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m ght be in other inmages. But, you know, in general,

it's not saying necessarily that you' re aggregating
the -- you know, like voting on who it is. But it
could be at the feature level. It could be a, using
those -- analyzing those nmultiple inages to, you
know, pick the best one. Lots of different reasons
todoit. | think | cited a particular exanple.

But yes, in general, looking at multiple
I nstances, it's alnost like if you' re wal king down
the street and you're | ooking around, you know, you
just blink really quick and | ook at sonebody, you
m ght think you know who it is, but then | ooking at
them over tinme can help you increase your confidence
that that's who you're really | ooking at.

So yes, in general, analyzing nore inmges
woul d typically inprove the results.

Q Okay. | think, let's take a quick break
here, and then maybe just conme back and nmake sure
there's nothing else | have to touch on. Like maybe
just five mnutes? Of the record.

A kay, |I'll watch for you to cone back on
Thank you.

COURT REPORTER: O f the record.
(Pause i n proceedi ngs)

MR. SNADER: | don't think | have anything
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nore. Thank you, Dr. Doermann, for your tine.

Appreciate you talking with ne today.
THE WTNESS: Ckay. Thank you very nuch.
MR. BATTS: No questions here. So, thank

you.
(Adj ourned at 10:12 a.m)
000
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REPORTER S CERTI FI CATI ON

I, CONNI E McCARTHY, a Certified Court
Reporter, hereby certify that the witness in the
f oregoi ng deposition was by ne duly sworn to tell the
truth, the whole truth, and nothing but the truth in
the within-entitl ed cause;

That said deposition was taken down in
shorthand by ne, a disinterested person, at the tine
and place therein stated, and that the testinony of
the said witness was thereafter reduced to
typewiting, by conputer, under ny direction and
super vi si on

| further certify that I am not of counsel
or attorney for either or any of the parties to the
sai d deposition, nor in any way interested in the
events of this cause, and that | amnot related to

any of the parties hereto.

DATED: April 30, 2024

1\ ,,)@ N fuug L{ (@,.ét\éjﬁﬁ[

X, J
Conni e McCarthy, RMR CRR

MO CCR 1435
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