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Gol eta, California, Thursday, January 8, 2026
9:00 a. m

THE REPORTER: This is Nadi a Newhart,
California CSR nunber 8714.

Pl ease raise your right hand, and I will swear
you in, Doctor

Do you solemly swear or affirmthat the
testinmony you're about to give in this deposition wll
be the truth, the whole truth and nothing but the truth
under the penalty of perjury?

THE W TNESS: Yes, | do.

(Pause in the proceedings.)

MATTHEW A. TURK, Ph.D.,
havi ng been first duly sworn, was exam ned and
testified as foll ows:
EXAM NATI ON
BY MS. NGUYEN:
Q GCkay. Good norning, Dr. Turk.
A  Good norning.
Q Please state and spell your full name for the
record.
A Mtthew Alan Turk, Ma-t-t-h-e-w, A-l-a-n,
T-u-r-Kk.
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Q Ckay. And do you understand that you have
taken an oath to tell the truth today?

A Yes, | do.

Q |Is there any reason you cannot give conplete
and accurate testinony today?

A No.

Q Ckay. So you're here to give a deposition. |
will be asking a series of questions. Please give
verbal responses, no nods or any gestures that the
court reporter cannot pick up.

Do you under st and?

A Yes, | do.

Q And if there's a question that | ask and
you're not -- it's not clear, please |let nme know. |If
you provide an answer, | will assunme you understood ny
question. |Is that okay?

A That sounds good.

Q Have you served as an expert at any prior

A Yes, | have.
Q How many?

A | don't know the nunmber but probably several

Q Ckay. Ten?

A More than that. Several dozen.
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Okay. More than 207
|'"mpretty sure it's nore than 20, yes.

More than 307

> O >» O

Probably, but I don't know for sure.

Q Ckay. And has a court or agency ever excluded
an opinion that you've offered?

A Not that |I'm aware of.

Q Has a court or agency ever criticized an
opi nion that you've offered previously?

A "' mnot sure how to determne criticized, so
I'mnot really sure.

Q Ckay. Has a court or agency ever disagreed
with an opinion that you've offered previously?

A Not that |I'm aware of.

Q And in these prior cases, 30-plus cases where
you served as an expert, would you say you represented
plaintiffs nore than defendants?

A "' mnot sure. Sone of each, but | don't have
a good sense of the distribution.

Q Do you think it's 50 percent plaintiff,

50 percent defendants?

A | really couldn't guess. | just don't know
of f hand.

Q Ckay. And what did you do to prepare for your

deposition today?
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A | reviewed ny declaration and the materials
cited in ny declaration, nmet with the attorney here
that 1've been working with, primarily those things.

Q Ckay. MWhat is the nane of the attorney that
you primarily worked with in preparation for today's
depositi on?

A M. Christopher Johns.

Q Ckay. Are there any other attorneys that you
worked with to prepare for today's deposition?

A  There have been other attorneys involved in
some of our neetings. | don't recall the nanes
of f hand.

Q Ckay. And were these neetings in person?

A Those neetings were renote.

Q And how many tines did you neet with counsel
to prepare for today's deposition?

A Explicitly, preparation neetings, there was
one in person and maybe two virtually.

Q And do you know how nuch tinme in total you
spent neeting with counsel to prepare for today's
deposition?

A  Sonme number of hours. | don't have a
reasonably accurate guess on the top of ny head,
guess.

Q Ckay. Wuld you say maybe five hours?
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A | could say maybe that, but again, |'m not
sure how many.

Q Ten hours?

A Sanme answer, | guess. "' m not sure.

Q 50 hours?

A Wuld you like nme to think through it and
conpute what | can renenber right now or --

Q Just a general guess.

A Any of those is a reasonabl e general guess.

Q Ckay. So it could be five hours; it could be
50 hours?

A It's definitely not 50 hours, but --

Q Okay. So less than 50 hours?

A Yes.

Q OCkay. And earlier, you nentioned review ng
your deposition and -- sorry, your declaration, and all
the materials cited in your declarations.

Were there any other docunents that you
revi ewed?

A No, | don't think so.

Q Ckay. And are there any materials that you
reviewed that you did not identify in your declaration?

A No, | don't think so.

Q So let me hand you an exhibit, and this is

Appendi x 1 of your decl aration.
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Dr. Turk, do you recogni ze Appendi x 1 of your
decl arati on?

A Yes, | do.

Q What is it?

A It's ny CV.

Q OCkay. And you are a professor at the
Uni versity of California, Santa Barbara; is that
correct?

A A professor eneritus, yes.

Q CGot it. And in that role, you teach courses
In subject matter that you're famliar with; is that
right?

A | have done that for the past nmany years, yes.

Q Soif we could turn to page 7 of your CV.

At the bottom of page 7, it says "Teaching
Experi ence. "
Do you see that?

A Yes.

Q And the first thing listed under "Teaching
Experi ence" in your CV are graduate courses that you
taught between 2000 to 2019; is that right?

A That's right.

Q So now, if we continue to page 8, at the top
of page 8, there's one course called Mbile |Inmging.

Do you see that?
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A Yes.

Q Is this course about nobile devices?

A It included nobile devices. It was primarily
about i maging-related topics.

Q Imging-related topics for nobile devices
or --

A Mostly for nobile devices --

Q Ckay.

A -- but a lot of them were general i maging
topics that were then discussed how they applied to
nobi | e devi ces.

Q Ckay. So would you consider yourself famliar
with nobile devices in 20147

A Yes.

Q And were you aware of any nobile devices in
2014 that included w de-angle | enses?

A How wi de do you nean?

Q Any sort of wi de-angle |enses.

A There are a variety of |enses on caneras and
on caneras at that tine. | don't recall how w de the
fields of view of those I enses were in particular.

Q Was there a big variety in the width of field
of view for lenses at the tinme of 20147?

MR. JOHNS: Objection; form
THE WTNESS: In the consuner nobile devices
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that I was nost aware of at the tinme, | don't recall
t here being a huge range, but they certainly were not
all the sane.

BY MS. NGUYEN:

Q Ckay. And are you famliar with those clip-on
wi de-angle | enses that you clip onto the canera of your
nobi |l e device in 20147?

A  Sonmewhat. | have not used one, but I'm
somewhat famliar with them

Q But they existed in 2014; is that right?

A | expect that they probably did. | haven't
t hought about that. | would need to confirmthat,
but --
Q Ckay.
A -- to ny best recollection, they probably did.

Q Okay. So taking a |ook back at your CV, | see
in your CV, at several |ocations, that it says you have
experience working with face detection; is that right?

A Face processing, including face detection,
yes.

Q Ckay. What is the difference between face
processi ng and face detection?

A Face detection typically refers to determ ning
whet her or not there is a face in an i mage and maybe

al so where it is in the imge.
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But there are many ot her aspects of face
processi ng, including recognizing who that face bel ongs
to, the identity of that face, understanding the facial
expressi ons, the novenent of the face, other things.

So face detection is one of the many things
i nvol ved in face processing.

Q | see. And so would it be fair to say that
face processing, including face detection, was known to
a POSITA in 20147

MR. JOHNS: Objection; form

THE WTNESS: To a POSITA for these patents, a
POSI TA as defined in ny declaration, is that what you
mean?

MS. NGUYEN: Correct.

THE W TNESS: Then yes.

BY MS. NGUYEN:

Q Let nme hand you Exhibit 1008, and this is the
Tahk reference.

Dr. Turk, before your work on this case, were
you famliar with the Tahk reference?

A | don't recall being famliar with it.

Q OCkay. And did you review Tahk when form ng
your opinion?

A  Yes.

Q How nuch tinme, about, did you spend review ng
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Tahk?

A | don't know.

Q Wuld you say perhaps five hours?

A | really don't recall, so I'"mnot sure that |
want to estimte it.

Q OCkay. And did you review the entirety of
Tahk?

A Yes, | did.

Q D d you understand everything described within
Tahk?

A | didn't research and i ndependently check
everything in there, so | didn't reach that |evel of
under st andi ng, but | do believe | understood everything
I n Tahk.

Q Ckay. And could there be things in Tahk that
you didn't understand?

MR. JOHNS: Objection; form

THE WTNESS: | think there could be things in
everything that I don't understand, so yes.
BY MS. NGUYEN:

Q GCkay. And is there anything in Tahk that you
under st ood but disagreed with?

MR. JOHNS: Objection; form
THE W TNESS: It's possible, but | don't

recall disagreeing with anything in particular right
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now.
BY MS. NGUYEN:
Q Ckay. Dr. Turk, can you explain to ne the

process you took when you reviewed Tahk?

A Well, in general, when | review new patents
like this -- and | presune this is what | did when |
first saw Tahk -- | will look at the first page and try

to understand generally what it's about fromthe
abstract and the first inmage on that page.

Il will look at the publication date and the
filing date. | will see if there are other
publications or any information about continuations or
anything like that that would tell nme anything right
away about priority date. So, again, a general sense
of it fromthe cover page.

And then | will thunmb through the diagrans,
the figures, and then | will typically quickly | ook
t hrough the introduction of the patent, introductory
section or sections and then go to the clains and | ook
over the clainms. And then having done that, |'Il start
back and go through the whole thing in nore detail.

Q Ckay. So when reviewing a prior art
reference -- let ne just make sure | understand this --
you review the abstract, all of the figures, the clains

and the specification; is that right?
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A  Well, I will review everything. So if that's
everyt hi ng, yes.

Q Ckay. And you do this in order to understand
the prior art reference; is that right?

A Yes.

Q OCkay. And is this sonmething, in your opinion,
that a POSI TA would do as wel | ?

A A POSI TA would do in what circunstance?

Q Let ne ask the question a little bit nore
clearly, but a POSITA, when reviewi ng a reference,
would -- in order to understand the reference, would
review the abstract, all of the figures, the clains and
the specification; is that right?

A | can't presune to know what any other person
would do to try to understand a docunent, but it sounds
li ke they would do sonething |ike that.

Q Ckay. So you're not sure what a POSI TA woul d
do; is that what you' re saying?

A | don't know the exact procedure anyone el se
woul d take in trying to understand a docunent. | was
describing to you ny -- ny process.

Q Ckay. And you believe you are a POSITA; is
that right?

A For this case, yes.

Q Ckay. So let's take a |ook at Figure 8A of
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Tahk.
Do you see Figure 8A?

A | do, yes.

Q And what does this figure show?

A It looks to ne like it shows a cell phone
di spl ayi ng an i mage of a person.

Q And does it show a user interface to obtain an
i mge of a user's face?

A | would have to go back into the patent to
determne that. | don't renmenber everything about Tahk
ri ght now.

Q Ckay. But based on what Figure 8 shows, does
It show a user interface that's obtaining an i mage of a
user's face?

A Again, it shows what | ooks to be a cell phone
di splaying a picture of a face. Whether it shows a
user interface is not as obvious to ne right now
| ooking at this out of context, so |'d have to go into
the patent to determne if that's what it is claimng
to show t here.

Q Ckay. Perhaps | can give you nore context and
refer you to paragraph 141.

Let nme know when you've had a chance to review
par agraph 141.
A Ckay. | have.
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Q Ckay. Wuld you agree that Figure 8A shows a
user interface for obtaining an inmage of a user's face?
A That's how it's described --
Q Ckay.
A -- there.
Q And |l ooking at Figure 8A, would you agree that
the user interface shows an oval ?
A Yes, it does seemto display an oval there.
Q Okay. And the figure, Figure 8A, also
di spl ays a phrase at the bottomthat says (as read):
"Pl ease step back" -- sorry, "Please
step further back and then
phot ogr aph. "
Do you see that?
A | do see that.
Q And would you agree that this oval in
Figure 8A is used as guidance information to position
the user?
A I woul d guess that that's what it's there for.
Q Okay. So let's take a look at Figure 8B,
right belowit.
A Uh- huh.
Q Does Figure 8B show a user interface to obtain
an i mge of the user's face?

A  Yeah, according to the specification, it does.
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Q Ckay. And would you agree that Figure 8B
shows an oval as well?

A  Yes.

Q Wuld you agree that the oval is used to
position the user?

A | would presunme that that's what it's used
for.

Q Ckay. So now with Figure 8B, the phrase at
t he bottom says (as read):

"Pl ease step further forward and then
phot ogr aph. "
Do you see that?

A | do, yes.

Q And | ooking at both Figure 8A and Fi gure 8B,
the user in Figure 8B is further away fromthe device
than she is in Figure 8A, right?

A That does |l ook to be right, yes.

Q Okay. So the phrase "further back" in
Figure 8A and then "further forward" in Figure 8B,
would it be fair to say that it was known in the art to
use ovals to obtain inmages of a user at two different
di stances?

A | don't know of fhand exactly what the -- how
the ovals are used here, but | would say this does give

an exanple of ovals as references in taking i mages of
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peopl e.

Q Taking imges of a person at two different

di stances fromthe nobile device; is that right?

MR. JOHNS: Cbj ection; form

THE W TNESS: Yes, what is shown here is
someone at two different di stances, and there are ovals
I n both of the inmages.
BY MS. NGUYEN:

Q Okay. So you would agree that it was known to
use ovals in tw different inmages, having the user at
two different distances to obtain i mges?

MR. JOHNS: Objection; form

THE WTNESS: | would want to go back to the
specification here and rem nd nyself exactly what the
oval s were used for, but your description sounds
reasonabl e, | ooking at these figures.
BY MS. NGUYEN:

Q Okay. Previously marked, let ne hand you
Exhi bit 1006, and Exhibit 1006 is the Zhang reference.

Dr. Turk, before your work in this case, were
you famliar with the Zhang reference?

A Not that | recall.

Q Ckay. And you reviewed Zhang in its entirety
when form ng your opinion; is that right?

A Yes, | did.
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Q And is there anything in Zhang that you, if
you recall, did not understand?

A | don't think so.

Q |Is there anything in Zhang that you di sagree
Wit h?

MR. JOHNS: Objection; form

THE WTNESS: | don't recall disagreeing with
anything in it.
BY MS. NGUYEN:

Q So let's walk through Zhang's process | abel ed
300.

If I could have you go to paragraph 27 of
Zhang. And in paragraph 27, it begins with "in process
300. "

Do you see that?

A Yes.

Q Ckay. So process 300 begins with Zhang
extracting feature points fromtwo i mages of the user's
face; is that right?

A Yes, that's right.

Q And Zhang provi des exanples of feature points.
He says "such as a corner of an eye, a corner of a
mouth, a tip of a nose, and so forth."

And these are extracted fromthe first and

second i mages, right?
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A Those are exanples of things that are -- that
can be extracted, right.

Q GCkay. And then if we nove on to the
description of act 304 in paragraph 28, the extracted
feature points are matched across the first and second
I mges, right?

A That's right.

Q Ckay. And Zhang states that this matching of
feature points refers to identifying the | ocation of
the sanme feature points in each of the two i mages.

Do you see that?

A | do, yes.

Q Ckay. So then if we nove on to 0029, in
par agraph 0029, a honography matrix is generated in
act 306 based on the location in the first imge and
the location in the second i mage?

MR. JOHNS: Objection; form
BY MS. NGUYEN:

Q Yes?

A Yes.

Q OCkay. And with the term "l ocation," Zhang
refers to the feature points extracted in the
mat ched -- and matched in act 304 that we tal ked about
previ ousl y?

MR. JOHNS: Objection; form
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BY MS. NGUYEN:
Q Wuld you agree?
A Yes.
Q GCkay. So now, if we go on to paragraph 30,
par agraph 30 (as read):
"A warped i mage i s generated by
warping the first image with a
honography matrix H."
s that right?
Yes.

Okay. And that is act 308, yes?

> O >

Yes.

Q Ckay. So then noving on to paragraph 31, in
par agraph 31, Zhang determ nes the i mge difference
bet ween the warped i nage and the second i mage, yes?

A Yes.

Q Sane paragraph 31, Zhang then describes the
difference in color or intensity values being at the
sane pixels or, in other words, |ocation, as he's
pl aced in parentheticals, of the feature points that
were extracted and previously matched.

MR. JOHNS: Objection; form
BY MS. NGUYEN:
Q Wuld you agree?

A Sorry. Can you please repeat the question?
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Q Sure. So | said, sane paragraph 31, Zhang
t hen describes the difference in color or intensity
val ues being at the sanme pixels or, in other words,
| ocation, as he's placed in parentheticals, of the
feature points that were extracted and previously
mat ched?

MR. JOHNS: Objection; form

THE W TNESS: Can you tell nme where it says
"of the feature points" |ike you just said?
BY MS. NGUYEN:

Q Well, it says "at the same pixels" and then
parent heticals, "locations."

Do you see that?

A Yeah, but this is not at the sanme |ocations as
the feature points that we tal ked about earlier.

Q Ckay. Which locations is it referring to?

A Wen it says "the sanme |ocations,” it neans a
| ocation in the warped imge is being conpared to the
sane location in the second image. And that's being
done at a nunber of |ocations, but those | ocations are
I ndependent and separate fromthe earlier determ nation
of | ocations that we di scussed, the feature | ocations.

Q Okay. So if we take a | ook at paragraph 32,
Zhang tal ks about | ocations that are part of a face.

A \Were, specifically?
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Q It is eight lines fromthe bottom
A | see that.
Q Ckay. And he nentions the eyes, nmouth and
nose as parts or subregions wthin the face.
Do you see that as well?
A | do, yes.
Q Okay. So wouldn't it be fair to say that when

Zhang uses "the locations,” he's referring to parts of
the face?

MR. JOHNS: Objection; form

THE WTNESS: He is here, in paragraph 32, but
t hese are not the sane |ocations and parts of the face
as the ones we described earlier in an earlier
par agr aph.
BY MS. NGUYEN:

Q Okay. |Is there a reason why Zhang used
"l ocation" for both?

A Yes. Because in an inmage, every piece of
information, every pixel, is at a |ocation. So we're
pretty nmuch al ways tal ki ng about | ocations in imges
when we tal k about inage data.

But the first set of locations that we tal ked
about is related to doing the matchi ng we di scussed.

The | ocations here, in paragraph 32, are about

conparing the two inmages. So they're different parts
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of Zhang's process.

Q But both parts refer to |ocations?

A They use of the word "l ocations," yes, but
they're referring to different |ocations, or not -- not
necessarily the sane | ocations.

Q OCkay. So let's keep going to paragraph 34.

I n paragraph 34, Zhang then determ nes whet her
the image difference neets the threshold value. And if
It does, then it determ nes the face in the first and
second inages as a live face in act 304; is that right?

A That's right.

Q Ckay. So would you agree that Zhang
anticipates there to be an imge difference when there
is a live face being i naged?

A No, | wouldn't say Zhang anti ci pates anyt hi ng.
Zhang cal cul ates, as we've gone through briefly the
homography matri x, does a warping, does a conparison
and then checks to see if that conparison is above or
bel ow a threshol d.

Q And this threshold is a predeterm ned
threshold; is that right?

A | believe so, yes.

Q OCkay. And this predetermned threshold is
used to determ ne whether the face is a |live face,

right?
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A That's right.

Q Okay. So by having a predeterm ned threshold,

doesn't that nean that Zhang anticipates that in

certain instances, the face would be a |live face?

MR. JOHNS: Objection; form

THE W TNESS: Wel |,

| would not describe it

that way. Again, | would describe it the way | did.

Zhang goes through a process,

cones up with a nunber

that is essentially a conparison of two i mages and,

based on that number, decides whether it should be

considered |ive or not.

MS. NGUYEN:  Okay.

THE WTNESS: | think that's the best way to

describe it.

BY MS. NGUYEN:

Q And when you say "that nunber," you're

referring to whatever is being conpared to the

predet erm ned t hreshol d?

A Yes.

Q And if it is -- if the difference neets the

threshold, it's a live face?

A I f the val ue conputed exceeds the threshold,

it's considered a |live face.

If it does not exceed the

threshold, it's considered flat and, therefore, not

[1ve.
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Q Ckay. And these two conditions are conditions
t hat Zhang has determ ned could exist prior to
calculating the difference; is that right?

MR. JOHNS: Cbj ection; form

THE W TNESS: Again, |I'mnot sure that | or
anyone in the field would describe it that way. Again,
it's a -- it's a binary decision based on a nunber that
was conputed. That's the way | would describe it.

BY MS. NGUYEN:

Q Binary decision based on a nunmber that was
conput ed, but this binary decision, just |like the
threshold, is predeterm ned, right?

And maybe | can say -- perhaps nmaybe not
binary. Can | say binary condition? |Is that a better
way to phrase it, or do you prefer -- | feel like
"decision" is after.

MR. JOHNS: Objection; form

THE WTNESS: | don't think there's nuch
di fference between the two terns --

MS5. NGUYEN: Ckay.

THE WTNESS: -- in this context.

So, sorry, what's the question?

BY MS. NGUYEN:
Q Sure. So just like howthe threshold is

predeterm ned, would it be fair to say that the binary
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decision is predeterm ned?

A | think those are basically the sane things,
t hose two phrases.

Q Ckay.

A Predeterm ned in the sense that a threshold

was determ ned to be used.

Q Yes.

A  There was a nunber

Q The nunber was predeterm ned?

A A nunber was predeterm ned, yes.
Q CGot it. Okay. Geat.

And when Zhang determ nes there's a |live face,
this nmeans the image has three-dinensionality; is that
right?

MR. JOHNS: Objection; form

THE WTNESS: It neans that that's the best
guess of the process.

BY MS. NGUYEN:
Q Ckay. So when there's an imge of a |live
face, it's an indication of three-dinmensionality?

MR. JOHNS: Objection to form

THE W TNESS: Presunmably, yes.

BY MS. NGUYEN:
Q Ckay. And in Zhang, the determ nation of the

face being a three-dinensional structure, that's used
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in its authentication process, right?

MR. JOHNS: (Qbjection; form

THE W TNESS: You're asking about in Zhang's
aut henti cati on process?

MS. NGUYEN:. Correct, correct.

THE WTNESS: | don't recall offhand if Zhang
actually has an authentication process or just does the
live in this test. | would have to | ook over Zhang
briefly to rem nd nyself of that.

BY MS. NGUYEN:

Q Sure. Okay. Maybe | can refer you to the
abstract and have you review that.

Let me know when you're done, and | can ask
t he sane question when you're done.

A Okay. |'m done.

Q Okay. So back to ny question. In Zhang, the
determ nation of the face being a three-di nensi onal
structure is used for its authentication process; is
that right?

A Soit's alittle bit of a conplicated
questi on.

I f by "authentication process," you nmean what
soneone in bionetrics typically refers to as a
bi ometric authentication, then no, Zhang is not --

Zhang is doing things before that. Zhang is not
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teaching a bionetric authentication.
But Zhang uses the word "authentication" to

say that the liveness of a user can be

aut hentication -- authenticated, not the identity of
t he user.

Q Right. I don't think nmy question asked about
I dentity.

A Okay. That's the typical way a POSI TA woul d
under stand "aut hentication” in this context, so that's
why | wanted to clarify.

Q Ckay. Got it. So just |looking at Zhang,
right -- and | referred you to the abstract --

A Yes.

Q -- going back to ny question, in Zhang, the
determ nation of the face being a three-di nensional
structure is used in its authentication?

A It's used to determine if we can authenticate
the user or we can't authenticate the user. |It's not
used to authenticate the user.

Q Okay. Now, let's take a | ook at paragraph 45
of Zhang.

And | et me know when you've had a chance to
revi ew paragraph 45.
A  Ckay.
Q Okay. Can you explain to nme what paragraph 45
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I's describing.
MR. JOHNS:
THE W TNESS:

not the clearest

MS. NGUYEN

Cbj ecti on;

form

My opinion of it is that it's

par agraph i n Zhang.

Ri ght .

THE W TNESS: But | believe it's tal king about

taking informati on that has been conputed, that nmay be

t hree-di mensi onal i nformati on about the scene,

conparing it to a flat plane that's been fitted to the

data and basically | ooking at deviations fromthat fl at
pl ane.

For exanple, there are points that could be on

a nose or on an eye or sonething, above that fl at

pl ane, below that flat plane, in that flat plane, and

how that m ght relate to other points in the face and

their relation to the flat plane. 1It's related to

t hose ki nds of conpari sons.
BY MS. NGUYEN:

Q Ckay. And in paragraph 45, Zhang tal ks

about -- in the mddle of paragraph 45 -- feature

points. It specifically says feature points -- sorry,

let me start with a full sentence. It says (as read):

"These various facial conponents or
feature points can be, for exanple,

eyes, corners of eyes, corners of
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nout hs, noses, tips of noses, and so

forth."

Are these feature points being used to
determ ne whether or not to authenticate the user?

A Again, | don't think this paragraph is too
clear or too specific, but he seens to indicate these
as possi ble characteristics or possible data that can
be used to help determ ne liveness, to authenticate
| i veness.

Q O a user?

A O a user.

Q Ckay. And paragraph 45 al so tal ks about
conparing rati os.

Do you see that?

A | do, yes.

Q So if | understand, the ratio is cal cul ated of
the first value and the second value; is that right?

MR. JOHNS: Qbjection; form
THE WTNESS: A ratio is a conparison of two
t hi ngs.
MS. NGUYEN: Ckay.
THE WTNESS: So in a sense, that's right.
BY MS. NGUYEN:
Q Ckay. What does the ratio represent?

A In this paragraph, it's not clear to ne
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specifically what ratios he may or nmay not be
including. So he's using the concept of ratios but not

much detail about it.

Q Well, he says "calculating a ratio of the
first value to a second value." And in that sanme
sent ence --

A Sorry. Can you tell me where you are?

Q Oh, sure. Six lines fromthe bottom of
par agraph 45.

A | see. Thank you.

Q And then that sane sentence, in the m ddle, he
tal ks about the first value being a maxi num di st ance
froma particular feature, e.g., tip of a nose.

Do you see that?
A | do.
Q Okay. And then he says (as read):
"...a second value is the distance
bet ween two facial conponents on the
pl ane (e.g., the distance between the
eyes or between the corners of the
eyes)."
So given that content, when he cal cul ates the
ratio of the first value to the second val ue, what does
that ratio represent?

A It represents the ratio of the first value to
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t he second val ue.

Q Ckay.

A He's saying there are various things that can
be nmeasured as ratios, but he's not much nore specific
about that.

Q But in your opinion, if you take the ratio of
t he maxi num di stance froma particular feature to the
di stance between two facial conponents on the plane,
what information would that represent?

A It would be -- | would consider it a feature.
It is a function of some of the information that has
been cal cul at ed.

Q And what would a POSITA do with this
information that is being cal cul ated?

A It depends on what the POSI TA' s goal is.

It's unclear to ne exactly what Zhang will do
with this information in this paragraph.

Q Uh-huh, because then in paragraph 46, he then
tal ks about whether the anal yzed characteristics neet
the threshold and provides nore detail about the
characteristics being greater than a threshold val ue.

And then in paragraph 47, it says (as read):
"I'f the analyzed characteristics neet
the threshold value, then the face in

the first and second imges is
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determ ned to be a live face."

So do you have an opinion as to whether --
sorry.

Do you have an opinion as to what that ratio
represents with respect to the threshold val ue?

MR. JOHNS: Objection; form

THE W TNESS: Based on how this is witten, |
have only been able to guess at what the details could
be, but | think really what it's saying is that you can
take a bunch of neasurenents and conpute ratios, and
that may be useful in determining a live face. | don't
think there's much nore technical detail beyond that
here.
BY MS. NGUYEN:

Q OCkay. But if you were to explain to one of
your students -- let's pretend |I'myour student, and |
said, What does this ratio really nmean? How would you
explain it?

A  Wll, I don't think there is any neaning as
it's witten here, because there's not enough detail.

So what | would do with a student, for
example, is say, Here's a general idea. Can you | ook
into this, try sone things, experinment with it, see if
there are ratios that are useful, see if there are

features and points that are particularly useful?
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Can you take this and do sone experinents and
figure out if it mght be useful for this goal of
determ ning |iveness?

Q Uh-huh. Okay. So let's pivot away from
Zhang. And | actually want to talk about claim
constructi on.

Dr. Turk, what is your understandi ng of how a
POSI TA construes patent clains under United States
patent | aw?

A Should we | ook at ny declaration --

Q Sure.

A -- where | do believe I have sone opinions
about that?

Q Sure. It's very large. OCkay. So this is
Exhi bit 2061.

Dr. Turk, do you recogni ze your declaration?

A | do, yes.

Q And you signed your declaration; is that
right?

MR. JOHNS: 223, | think.

MR. NGUYEN:. Thank you.

THE W TNESS: Yes, | did.

BY MS. NGUYEN:
Q Ckay. Is there anything about your

decl aration that you would |i ke to change?
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A There were sonme mnor typos that | noticed
| ater, but nothing significant.

Q Nothing substantive; is that right?

A That's correct.

Q Ckay. So going back to my question, what is
your understandi ng of how a POSI TA construes patent
clainms under United States patent |aw?

A Generally, | think a POSITA, understanding the
field of a patent, tries to understand what the
I nportant technical terns nmean specifically, as
specifically as is needed to be used in the way they're
used in a patent.

So | think that's the main thing, what does a
particular termmean in general in the field and
especially in the context of this patent?

Q Okay. And just to nake sure we're on the sane
page, when | use the term "FaceTec patents,"” you
understand that | nean the '471 patent, the ' 606
patent, the '938 patent, and the '910 patent?

A Yes, | do.

Q GCkay. So in perform ng your analysis of the
FaceTec patents, did you consider all of the clains of
t he patents?

A | did, yes.

Q Ckay. And in determning the meaning of the
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claimternms, are you required to consider the
specification of the patents?

A Yes.

Q Are you required to consider the prosecution
hi stories of the patents?

A Yes, the relevant parts.

Q Okay. And in perform ng your analysis of the
clainms and the claimterns, are you required to
consi der dictionary definitions of the ternms in the
cl ai ns?

A Not necessarily, if they're not needed.

Q \When are they not needed?

A If the terns are clear enough in the field and
in the POSA' s knowl edge of the field, then that would
not be needed.

Q Okay. But if a dictionary termdefines a
claimterm then would that claimterm have the sane
meani ng as set forth in the dictionary definition?

A Not necessarily. |t depends on the field, the
context of the know edge of the area of the patent and
the -- and the | anguage of the patent, both the
specification and the clains.

Q Ckay. And construing claimterns, are you
required to construe clainms fromthe perspective of an

expert?
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MR. JOHNS: Objection; form

THE W TNESS: M understanding is that clains
are construed fromthe perspective of a person of
ordinary skill in the art.

BY MS. NGUYEN:

Q OCkay. And if a patent specification describes
an exanple of the invention, then nmust the clains cover
t hat exanpl e?

A If the specification describes sonething, the
clainms don't necessarily have to cover everything in
t he specification.

So if I'munderstandi ng your question
correctly, | think the clains don't have to cover
everything that's nentioned in the specification.

Q Ckay. If the specification describes an
exanple of the invention, are the clains limted to
t hat exanpl e?

MR. JOHNS: Qbjection; form

THE WTNESS: | don't believe the clainms would
be limted to only one exanple that is in the
specification, no.

BY MS. NGUYEN:

Q Ckay. And for the FaceTec patents, do you

bel i eve that each term should be given its ordinary and

customary neani ng?
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A That is the way | have approached them

Q Ckay.

A | don't particularly have an opini on on what
shoul d be done there, but in order to understand the
patents, that is how | have taken it.

Q OCkay. So just to make sure | understand this,
I n perform ng your analysis and in rendering your
opi nion, you gave the claimterns the ordinary and
customary neaning for the FaceTec patents; is that
ri ght?

A | believe so, yes.

Q Ckay. Do you believe the term"face" shoul d
be given its ordinary and customary neani ng?

A As it's used anywhere in these patents, do you
mean?

Q In the FaceTec patents, yes.

A Yes, | believe so.

Q Okay. And in your opinion, what is the
meani ng of the term "face"?

A | don't have a specific definition or neaning
off the top of ny head at the nonent.

Q Ckay. How would you describe what the term

"face" neans?

A Generally, | would describe it as the part
of -- assumng we're tal king about humans here, the
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part of the human's head that is on the front side of
t he head, in general, and includes what people tend to
refer to as features, such as eyes, nose, nouth,
eyebrows, forehead and such, but | don't have an exact
definition in mnd at the nonent.

Q Ckay. That's okay.

So if an image shows the user's eye, would you
say the inmge shows the user's face?

A Well, generally, outside of any particular
context, | would say that imge shows a piece of a
user's face.

Q \What about if the inmage shows the user's
mout h? Wbul d you say the image shows the user's face?

MR. JOHNS: Objection; form

THE W TNESS: | would probably first say the
I mge shows the user's nouth, but then if | had to
relate it to the face, I would say it's showing a part
of the face.
BY MS. NGUYEN:

Q Ckay. And what if the inmage shows, let's say,
the ear, eye and nmouth? Wuld you then say it shows
the user's face?

A An ear, an eye and the nouth, | would say it's
show ng part of the user's face.

Q Okay. Now, for the term"bionetric data," do
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you believe bionetric data should be given its ordinary
and customary neani ng?

A Odinary and customary in the field, yes.

Q Ckay. And what is the neaning of the term
“bionmetric data" in your opinion?

A Again, | don't have a precise definition at
the top of ny -- tip of ny tongue right now, but in
general, it neans -- very broadly, it nmeans data about
a human, human bi ol ogy or body or sonething.

In the context of bionetrics, and especially
bi onetric security, it nmeans data about a human or
derived froma human that can be used for identity --
to determne identity.

Q GCkay. So is it a requirenent that bionetric
data be used to identify a user?

MR. JOHNS: Qbjection; form

THE W TNESS: Well, again, the nore broad

general definition of the word "bionetric," just
meani ng about a body or about a human or about bi ol ogy,
there would be no such requirenent there.

MS. NGUYEN: Ckay.

THE WTNESS: And if we're tal king about
bi ometrics, the field of bionetrics, including
bi ometric security, bionetric data in that context

shoul d be useful for identification.
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BY MS. NGUYEN:

Q Okay. |Is it arequirement -- and when | say
the term"bionmetric data," just to give nore context, |
mean bionetric data in the context of the FaceTec
pat ents.

A  Ckay.

Q Sois it arequirement that bionetric data, in
t he context of the FaceTec patents, be used to identify
a user?

A For the termitself, outside of any context, |
woul d say the requirenent is that the data nust be
useful for the identification, not necessarily --
soneone may choose not to use it, for exanple, but it
needs to be useful and perhaps effective for
i dentification.

Q And could there be a systemthat anal yzes
bi ometric data that is not useful for identifying a
user ?

A This gets back to the -- kind of two different
broader and nore focused view of bionetric data.

But you nmean bionetric data in the patents?

Q Yeah, in the proceedi ngs, maybe.

A Well, in the proceedings, both terns cone up.
That's why |I'm - -

Q On, okay.
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A -- |I'masking about this.
So maybe repeat the question or tell nme which
one you nean --

Q Yeah, let's --

A -- or if you nean bot h.
Q | do nmean both. So maybe let's take it one by
one.
So bionetric data -- in the context of the

FaceTec patents, could there be a systemthat anal yzes
bi onmetric data that is not useful for identifying a
user?

MR. JOHNS: Objection.

THE W TNESS: The data not being useful ?

MS. NGUYEN: Correct.

THE WTNESS: |'mnot sure that | thought
about this before, but I think the way you' re asking
it, I would say the patents would not call that
bi ometric data, if it's not useful or at | east
potentially useful for identifying someone.

BY MS. NGUYEN:

Q Ckay. So then going back to -- we tal ked
earlier about bionetric data as applied to the
proceedi ngs versus the patents, right?

A  Yes.

Q (&oing back -- and we focused first on the
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FaceTec patents. So now going to the other one, the
proceedings. Bionetric data in the context of the IPR
proceedi ngs, could there be a systemthat analyzes
bi onetric data that is not useful for identifying a
user?

A | believe if in that case you nmean bionetric
data nore broadly and -- and any -- any neasure of a
human would -- would count for that, |ike the angle of
nmy el bow - -

Q Ckay.

A -- then there can be systens that -- |'m
forgetting your exact wording, that deal with that

data, and that data is not useful for determ ning

I dentity.
If you could repeat the exact --
Q Yeah.
A -- question so | can answer it nore precisely.

Q So in the context of the proceedings, could
there be a systemthat analyzes bionmetric data that is
not useful for identifying a user?

A Yes. And the reason |I'mgiving the answers
that |"'mgiving is not at all to be evasive, but | just
want to be clear that | believe sone of the data that
Dr. Daft discusses in his background is broadly -- can

broadly be referred to as bionetric data, because it's
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data about a body, about a human but not useful for
identity -- determning identity.

And so | think that's an exanple for which |I'd
say yes to your question, but | would say that is not
bi ometric data as the patents refer to bionetric data.

Q Because it's not useful for identifying a
user?

A Correct.

Q Do you recall which data Dr. Daft was talking
about ?

A | don't recall offhand. | can look in ny
declaration and see if | nmention it in particular.

Q If you can find it quickly.

A So | discuss this in general around
par agraph 51 and 52 of ny declaration, but the details
are in Dr. Daft's declaration, | believe, of how he has
dealt with securing data that is bionetric in the
broader sense, as | was describing earlier. But that
data is not bionetric in the sense that the patents use
t he phrase, use the word.

Q OCkay. |Is there a requirenent that the term
“"biometric data," as used for the FaceTec patents, be
used for authentication?

A | think we discussed this before. | think

t hat data should be useful for identification. Whether

Page 48

Veritext Legal Solutions
Calendar-CA @veritext.com 866-299-5127

Jumio EX1059 Page 48
Jumio v. FaceTec IPR2025-00107




© 00 N o 0o b~ w NP

N N N N NN P P PR R R R R R
g N W N P O © O N O O M W N P O

it's used or not is a different question.

Q Okay. So, in your opinion, it's a requirenent
that biometric data, as used in the FaceTec patents, be
useful for authentication?

MR. JOHNS: Objection; form
BY MS. NGUYEN:

Q Is that right?

A Yeah, | think that's a fair summary.

Q Okay. And do you know whet her any of the
FaceTec patents di scuss the neaning of the term
“biometric data"?

A | don't recall offhand if they do or not.

Q Okay. I'mgoing to hand to you Exhibit 1001
In the 106 proceeding. This is the '471 patent.

Do you see that?

A Yes, | do.

Q GCkay. So if | could have you turn to col umm
6, starting at line 37. Let me know when you're there.

A  Okay.

Q Okay. And colum 6, line 37, | won't read it
inits entirety, because it's rather long, but it
starts with -- the sentence starts with "The term
bi onetric data may include.”

Do you see that?

A Yes.
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Q And then the next sentence says (as read):
"Exanpl es of path paraneters...”
Do you see that as well?

A Yes.

Q And then the sentence after that says
(as read):

"Other data may al so be included such
as GPS data, device identification
information and the |ike."

A Yes.

Q Okay. So, Dr. Turk, do you agree with the
description of bionetric data as provided in the
specifications of the FaceTec patents?

A Yes, | do.

Q So let's turn back to your declaration,
par agraph 472.

Okay. Do you see the inages above the | abel
"FaceTec software" in paragraph 472?

A Yes, | do.

Q And in your opinion, do the inmages above the
| abel "FaceTec software" include bionmetric data?

A The inmages -- technically, the inages
thensel ves are not biometric data. Bionetric data
woul d be derived from i mges.

Q Ckay. But the imges include bionetric data;
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is that right?

A No. The bionmetric data is derived from
conputed from so it's separate. It's not included in
the imge itself.

Q | see. | see the distinction.

Okay. So then if we can go to the next page,
page 225 of your declaration.
Do you see the inages above the | abel
“petitioner software"?
A Yes, | do.
Q Ckay. And fromthe i mges above the | abel

"Petitioner's Software,"” would biometric data be
derived fromthese i nages?

A Bi onmetric data could be derived fromi nages
li ke this.

Q Okay. And can you briefly describe what's in
t he i mges above the | abel "Petitioner's Software"?

A There are three separate i nages adjacent to

each other. They're of the sane person --

Q Ckay.

A -- who looks like, on the left, the face fits
relatively nicely in an oval. On the far right, the
face fits relatively nicely on a larger oval. And in

the mddle, it seens |ike perhaps the oval is in the

process of getting |larger before the face has noved, so
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it's not such a good fit between the face and the oval.
Q Okay. So let me hand to you the '471 patent
owner response.
Do you recogni ze this docunent?
A | have seen this, yes.
Q OCkay. So if you could please take a | ook at
page 9 of the patent owner response for the '471
pat ent .
Okay. Are you there?
A  Yes.
Q At the top, it states "the Jum o difference."
Do you see that?
A Yes.
Q And on page 9 of the patent owner response for
the '471, it shows three inages.
Do you see that?
A  Yes.
Q Okay. So I'd like to focus on the | eftnost
captured i mage.
Can you briefly describe what's in the
| eft rost captured i mage, just to make sure we're on the
same page”?
A It looks Iike a picture of sonmeone hol di ng up
a California driver's license.

Q Okay. |Is there anything else in the inmge,
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the | eftnost i mage?

A There are sone houses maybe in the background,
perhaps a little bit of a sky, sone of the -- sonme of a
person's hand and wist. Mybe there's a -- there's a
car, it looks like. And there's sone text towards the
bottom

Q GCkay. Geat. It sounds |ike we're on the
same page.

I n your opinion, does the |eftnost captured
I mge on page 9 of the '471 patent owner response
I nclude bionmetric data?

A  WlIll, simlar to ny answer before, the way I
view these terns, that's nerely an imge. So the inmge
Itself does not include bionetric data.

Q Ckay. Maybe going off of that, let ne
rephrase ny question to be a bit nore precise.

I n your opinion, does the |eftnost captured
I mge on page 9 of the '471 patent owner response have
data that includes bionetric data?

MR. JOHNS: Cbj ection; form

THE W TNESS: Fromwhat | can tell here, al
of the data is imge data --

MS. NGUYEN: Ckay.

THE WTNESS: -- which is different from
bi onetric data. So I'd say no, it's not -- it's an
Page 53
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image. |It's not bionetric data.
BY MS. NGUYEN:

Q But the inmage data includes bionetric data?

A | mage data is inmage data. Bionetric data is
di fferent.

Q Wat's the difference?

A W discussed this earlier. Bionetric data may
be conputed frominmage data --

Q Ckay.

A -- but it's not included in the inage data.
They' re different things.

Q OCkay. So let ne ask the question one nore
time.

I n your opinion, does the |eftnost captured

i mge on page 9 of the '471 patent owner response have

i mage data to which bionetric data can be conmputed

fronf

MR. JOHNS: Qbjection; form

THE WTNESS: | don't know if the face is
| arge enough and detail ed enough -- first of all, |

think if so, it would only be the face or faces in that
i mge that could produce the bionmetric data, or the
bi onmetric data could be conputed fromonly those.

And | don't know if those three faces in that

I mge are | arge enough or have enough detail in themto
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conput e neani ngful biometric data. So |I'm not sure,
given this.
BY MS. NGUYEN:

Q So are you saying bionetric data needs to cone
froman image of a face that has a particular size?

A It needs to have enough resolution to be able
to conpute the bionetric data fromit.

Q OCkay. And is that consistent with the
description as provided in the '471 patent
specification that we tal ked about earlier?

A Rem nd me of where that was.

Q Sure. '471 patent, colum -- sorry, yes,
colum 6, starting at line 37, do you see anything in
there that tal ks about resolution with respect to the
nmeani ng of bionmetric data?

A No. | -- resolution is not sort of in the
meani ng of bionmetric data, but in order to produce
useful bionmetric data, you have to -- you have to start
with something that is going to be effective to produce
such dat a.

For exanple, if you wanted to produce
fingerprint data and the input was an i mage of a finger
seven ml|es away, there would not be enough information
to produce reasonable bionmetric data fromthat. But if

the image were fromthe finger 2 inches away, you

Page 55

Veritext Legal Solutions
Calendar-CA @veritext.com 866-299-5127

Jumio EX1059 Page 55
Jumio v. FaceTec IPR2025-00107




© 00 N o 0o b~ w NP

N N N N NN P P PR R R R R R
g N W N P O © O N O O M W N P O

m ght .

Now, that's not part of the definition of
bi ometrics, but it's just part of the practical reality
of producing bionetric data, in this case froman inmge
that you're asking about.

Q Ckay. In your opinion, what is the neaning of
the term "expected differences"?

MR. JOHNS: Objection; form

THE WTNESS: | think it's just differences
that are, for sone reason, expected.
BY MS. NGUYEN:

Q And in your neaning, what is the nmeaning -- or
I'"msorry. In your opinion, what is the neaning of the
term "expected distortion"?

MR. JOHNS: Objection; form

THE WTNESS: |'d say in general, it's
di stortion that is expected.
BY MS. NGUYEN:

Q Ckay. In your opinion, what is the neaning of

the term "perspective distortion"?

MR. JOHNS: Objection; form

THE W TNESS: "Perspective distortion" is a
technical termthat specifically means the distortion
t hat peopl e observe that is caused by the perspective

geonetry of i magi ng.
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BY MS. NGUYEN:

Q Okay. And does the term "expected distortion”

have the sane nmeani ng as "perspective distortion"?

MR. JOHNS: Cbj ection; form

THE W TNESS: They are different ternms, but in
t he context of these patents, expected distortion is
referring to perspective distortion.
BY MS. NGUYEN:

Q And outside of the context of the FaceTec
patents, does the term "expected distortion" have the
sane nmeani ng as "perspective distortion"?

A Not in general, no.

Q Okay. And in your opinion, does expected
di fferences have a neaning that is different from
expected distortion?

MR. JOHNS: Qbjection; form

THE W TNESS: |In general -- excuse nme --
expected differences can include a w de nunber of
things. And, for exanple, the patent specifications
descri be other things besides perspective distortion
t hat can be expected.

But when used in the ternms -- in the clainms in
that context, it's clear that the expected differences
are the perspective distortion, the differences due to

perspective distortion.
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| hope | answered your question.
BY MS. NGUYEN:

Q So in the context of the clains of the FaceTec
patents, is it your opinion that expected differences
and perspective distortion have the sane neani ng?

A No. | would say expected differences and
expected distortion has the sane neaning in the context
of these cl ains.

Q Okay. But earlier, you said that expected
di stortion has the sanme neani ng as perspective
di stortion.

Do you recall that?

A The expected distortion in these clains is
perspective distortion. That's what's expected.

Q Ckay.

A And the claimdescribes that as either
expected distortions or expected differences.

Q So going back to your previous answer, when |
asked you what's the neaning of the term "perspective
di stortion," your response was, "Perspective distortion
Is a technical termthat specifically nmeans the
di stortion that people observe that is caused by the
perspective geonetry of imging."

A  That sounds right.

Q Can you explain that a bit nore to ne?
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MR. JOHNS: Objection; vague.

THE W TNESS: The projective -- the way
canmeras work --

MS5. NGUYEN: Ckay.

THE W TNESS: -- and optics works, when you go
fromthe real world to an inmage, using a pinhole camera
or a camera with a |lens or whatever, the geonetry that
descri bes how you get from sone point in the world to
some point in the inmage, that's known as projection in
general .

You're projecting things in the world onto an
I mage, and the particular kind of projection and
geonetry of that is specifically known as perspective
pr oj ecti on.

So when you take a picture with a canera, a
typical canera, that's really what's happening. That's
a way to describe the geonetry of what's happeni ng.

For the 3D world to becone a 2D inmage, that's
perspective projection.

Perspective distortion is, because of that
perspective projection, things can seema little odd
when you conpare sonething far away to somet hing cl ose,
the sanme object far away and close. It causes relative
sizes, distances, et cetera, to -- to change.

MS. NGUYEN: Uh- huh.
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THE W TNESS: That's sort of the perspective

di stortion effect.

And maybe that didn't help, but it's hard to

do w thout a bl ackboard or sonething, slides.

MS. NGUYEN: Ri ght.

THE WTNESS: | can give you one nore little

exanple if you'd I|ike.
BY MS. NGUYEN:

Q Well, so l'ma very visual person.

Per haps - -

let me know if |I'munderstanding this correctly, but

|l et nme give you Exhibit 1007. This is Tanii
(Di scussion off the record.)

BY MS. NGUYEN:

Q Ckay. So if we could turn to Figures 3A, 3B,

4A, 4B, on the sanme page of Tanii.
Let me know when you're there.

A |"mthere.

Q Okay. So would you agree that Figures 3A, 3B,

4A and 4B of Tanii show perspective distortion?

A | believe that's what they're intended in
Tanii, if | may pronounce it that way.

Q Ckay.

A That's the way | say it.

Q Ckay.

A And yes, | think it's a reasonabl e depiction
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of that.

Q And when you were expl aining how optics works,
you were tal king about real world, putting projected
onto a 2D i nmage.

It sounds |like this concept of perspective
distortion and its inpact on how a captured i mage | ooks
li ke was a concept that was known to a POSI TA at the
time of 2014; is that right?

A That concept in general has been known for
centuries, yes.

Q Al right. Let nme hand you, actually, a blank
pi ece of paper. And I know -- it sounds |ike you like
to be visual like | do.

Per haps you can draw out what you were trying
to explain to ne earlier.

A And what am | -- what's the goal here? What
am | trying to explain?

Q \Wat --

Per spective distortion?

A
Q Correct, correct.
A
Q

Okay.
Feel free to talk as you're drawing, if that
hel ps.
A Maybe "1l just draw first and then talKk.
Q Ckay.
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A This may not be the best diagramin the world,
but here's a canera.

Q GCkay. Wiit. Can you add |labels to the lines?

A Okay. Yeah.

Q Let's say, for exanple, line A I|ine B,
et cetera.

A Al right. So this is the lens of a canera.
And so the mddle of this is sort of the central point
of the canera, | guess. And so you can imagine the
canera body being here, some objects out in the world,
the light fromthose objects. They go all around the
pl ace, but anong ot her places, they' re going through
this lens to the actual sensor in the back of the
canera, or filmin a film canera, okay?

So it's not to scale necessarily but --

Q Ckay.
A So this would be nuch smaller, you know, if it
were to scale, but...

So then out in the world, over here, there's
sonme object of a certain height, size. That object is
going to project through the center of this lens --
really, all through the lens, but this is sort of --
this encapsulates the main projection to this point on
t he sensor pl ane.

Q Okay. Hold on. Can you wite the world -- or
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wite the word "world.” | know you nmentioned "world."

A Okay.

Q And | know you nentioned the word "height."

A Yeah. Okay. And this is a side view

Q Ckay.

A Side view of a canera.

Q OCkay. And then | think -- | see two different
lines. One says "object at distance 1." "Object at
di stance 2." Can you | abel those, for exanple, |line A
line B. | think it will just be easier --

A Ckay. So --

Q ~-- or "ray A ray B"?

A Yeah, they're actually not lines. So |et
me - -

Q Ckay.

A -- do this --

Q Ray?

A -- put alittle -- put alittle substance to
it.

These are actual things. Imgine like a

person standi ng there, okay?
Q Ckay.
A Maybe it's a little person.
Q Sure. Two people.
A Yeah.
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Q Ckay.

A A person at distance 1 standing this far away
fromthe canera.

Q Distance 1 away?

A And the person at distance 2, this far away
fromthe canera.

Q Ckay.

A So the person at distance 1 is going to be

I mged, projected, into the canmera sensor plane

basically between this point here and -- and this point
her e.

Q Can you | abel those two points? Sorry.

A  Yeah.

Q Maybe point A point B or point 5.

A Let me see if this wll work.

"Il do the next one in a mnute, but...
So this, fromhere to here, is just saying
this is the height of object 1, that is, person
nunber 1. Person nunber 1 who in the real world is
this tall is going to be imaged in the imge plane, in
the i mage, being this tall.
Q Being the height of object 1 as |abeled --
A Fromhere to here.
Q Yes. Ckay.
A So the real-world height is that. That's how
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tall the person is. This is howtall that person shows
up in the inmge.

Q So what you've | abeled as "object at distance
1" will be different than what you' ve | abel ed as
“hei ght of object 1"?

A Yes.

Q Ckay.

A  And this -- Dr. Daft refers to this as
magni fi cati on.

Q On.

A So it's a fundanental part of imaging. You
know, a 6-foot person in the real world is not going to
be 6 feet in the back of the canmera sensor plane. He's
going to be, you know, a couple mllinmeters or
sonething |ike that.

Q Ckay.

A But there are a whol e bunch of pixels in
there, and so that's fine. They're going to register
that person in the inage --

Q Ckay.

A -- okay? So that's sort of part one.

Part two, let's nove this person further away.
We coul d have started it further away, either way. But
anot her situation is that sanme person who's still 6

feet tall --
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Q At distance 1?

A --is -- at distance 1 -- is still 6 feet
tall, but he's further away now.

Q At distance 2?

A  Yeah. And now, when the canera takes a

pi cture of this person, it's not going to be as tall.

It's going to just go to here. So now I'Ill |abel this
"hei ght . "

Q And say "height 2"?

A  Yeah.

Q Ckay.

A  "Height of object 2."

Q Can you | abel the two humans obj ect 1,
obj ect 2, just so...

Okay. Great. That helps. Sorry.

A Al right. So even though they're the sane
person who's just noved in this exanple scenario, we're
going to say, this person at this distance shows up at
this | arger height.

Q Yeah.

A  And when he noves further back, he's going to
show up at a shorter height, and -- and --

Q Wiit, wait. Hold on.

A  Ckay.

Q So object 1 at distance 1 wll have the height
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of object 1?

A Ri ght .

Q Sane person, sane height in real life.

Moving to distance 2, further back, referred
to as object 2, would have a shorter height?

A It's going to | ook smaller.

Q It's going to | ook smaller to the canera.
It's a shorter height?

A  Yeah.

Q Ckay.

A And just as a very sinple anal ogy, think of
the noon. |If you see a full nmoon at night, okay, it's
a certain size up in the sky, right? You could take a
picture of that, and it's a certain size.

I f the nmoon, instead of being 200,000 niles
away, were suddenly noved to be two mles away fromthe

earth, it wouldn't | ook the sane size in the inage,

would it? It would look -- it would take up the whole
I mge, right, because it would -- this huge thing would
be really close to you, and it would -- it would just
be magnified by a gazillion tinmes. Mybe that wasn't

so obvi ous, but --
Q But it's the sane size, is that the point?
A The real thing is the sanme size --

Q Oh, | see.
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A -- but it looks different in the inage, that's
t he point, yes.

Q | see. Okay. Okay. So going back to
perspective distortion, can you --

A And to be clear, since you brought up Tani
here, Tanii is all about, presumably -- whether it
wor ks or not is another question -- but Tanii is all
about this effect of perspective distortion and trying
to undo it.

Q Ckay.

A What | haven't shown here is that also, the
person's face is going to look a little different
between image 1 and i nage 2 because of this distance,
and that's what's actually really relevant to our
pat ents.

Q And by looking different, is it just a matter
of size?

A It's a matter of the distance fromthe canera.
So we started with this. The difference fromthe
canera of this person made a difference in how he

showed up in the image --

Q Ckay.
A --right?
Now, the difference -- when | take a picture

of your face, the tip of your nose is a little bit
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closer to ny canera than the bottom of your left ear --

Q Right.

A -- okay?

And al so, then, your cheekbone or sonet hing.
There are differ- -- there are distance differences in
this direction when | take your picture in your face.
It's not a flat thing, right?

Q Uh-huh.

A And those differences are kind of |ike these
differences in the sense that they cause differences
over here in the inage.

And those differences, when they're extrene,
when this image is like really close to the canera,
that's when you get an effect like this, where it kind
of | ooks strange conpared to, you know, a nore
nor mal - | ooki ng pi cture.

So this is all the effect of noving this
person closer to the canera and things | ooking bigger
when they're closer conpared to | ooking smaller when
they're farther away.

So your nose is going to | ook bigger than your
earlobe in a really close-up picture, relatively
bi gger, because your nose is closer to the canera than
your earl obe is.

Q GCkay. So | know -- | have a daughter, and I
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take lots of pictures of her. And when | take pictures
of her using ny phone, | know | have to kind of play
around to get whatever | want captured in focus.
A Uh- huh.
Q \When you're taking a picture of a face, would
your nose and ear be in focus at the sane tine?
A It can be. That's a different aspect of
I magi ng.
Q Ckay. But it can also be out of focus, right?
A It can al so be out of focus. |t depends on
t he depth of focus of the particular canera setup at
t he nonent.

Depth of focus basically neans that there --
there's sone range in the world that's going to |look in
focus, and outside of that, it's going to | ook various
degrees of out of -- out of focus.

Q So what happens if everything | ooks in focus?
A Everything is then in focus. What do you nean
“what happens if"?
Q Does that nmean |'mimging like a
t hree-di nensi onal object versus a two-di nensi onal
pi cture?
A No. They're just sort of independent issues.
If everything is in focus, then you probably have a

very small aperture of the canmera. There are so nmany

Page 70

Veritext Legal Solutions
Calendar-CA @veritext.com 866-299-5127

Jumio EX1059 Page 70
Jumio v. FaceTec IPR2025-00107




© 00 N o 0o b~ w NP

N N N N NN P P PR R R R R R
g N W N P O © O N O O M W N P O

conponents of a canera that are related to these issues
to sonme degree or can be related, but -- yeah, so
it's -- the ambunt of focus and this perspective
distortion effect are two different issues.

Q Ckay. Let nme think about that.

So then what is the neaning of -- | saw this
termin the patent, "fisheye distortion.” Wat's the
nmeani ng of fisheye distortion?

A Fi sheye can nmean a particular kind of |ens
di stortion that, as Dr. Daft discussed in his

declaration, is a function of radial distance in the

I mage.

So it's not a function of how far away an
object is fromthe canera. |It's just a function of
where -- where in the imge any particul ar point is.

But there's also -- the term"fisheye" has
been used nore generally, | would say a little nore

| oosely by people, to describe both of these effects

t hat we've been discussing, the perspective distortion

effect that | ooks like it's, you know, causing

di stortions in sonmeone's face, for exanple, and the

| ens distortion that's technically called radi al

di stortion, fisheye distortion, sone other terns.
Those are different things. But over the

years, people have often used the term "fisheye" kind
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of informally or a little |loosely to describe both of
these effects or either one of the effects.

Q Hold on. So can you clarify again? Wat are
the two effects you're referring to?

A One is perspective distortion, the effect of
perspective distortion, which we see in the Tanii
figure that you brought up. The other -- another is
the effects of lens distortion --

Q Oh, | see.

A -- also known as radial distortion, also known
as barrel or pincushion distortion.

These are two conpletely different things, the
|l ens distortion, |ike barrel or pincushion, and the
perspective distortion. They're caused by different
things. Geonetry causes the first one | tal ked about,
perspective distortion. Lenses cause the second one,
only | enses.

Q Okay. So perspective distortion is not the
sane -- does not have the sanme neaning as fisheye
di stortion?

A  Again, people have used, over the years, the
word "fisheye" to refer to a nunmber of things.

Q Ckay.

A  So whenever we use "fisheye," then we have to

sort of specify, what really do you nean by this?
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So it's hard for nme to answer that question
wi t hout further, you know, information. But |ens-based
radi al distortion, such as pincushion and barrel
distortion, is a conpletely different thing than
perspective distortion.

Fi sheye can sonetimes be used to tal k about
one or the other or both, but that's -- that's sort of
i nformal and | oosely -- | oose.

Q Okay. So then if radial distortion is
different from perspective distortion, then that neans
fisheye distortion is not the sane as perspective
distortion in all instances?

MR. JOHNS: (Obj ection.

Go on.

THE W TNESS: In all instances, fisheye
di storti on does not nean the -- in every instance --

MS. NGUYEN:. Sorry. In every.

THE WTNESS: |It's not true that in every
i nstance, fisheye distortion neans the sane thing as
perspective distortion.

MS. NGUYEN: Ckay.

THE WTNESS: But it is true that fairly

of ten, when people say "fisheye distortion," they do
nmean perspective distortion.
BY MS. NGUYEN:
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Q That it's | ens-based?

A No. That's the non-I|ens-based.

Q Ckay. So fisheye distortion is
non-| ensed- based; is that right?

A Again, you have to keep in mnd, "fisheye
di stortion,"” that phrase, is often used kind of
| oosely, so if we really want to be precise about
things, let's not even use that term Let's just talk
about the two different things, and the term nology is
pretty clear on these two different things. One is
perspective distortion, and the other is |ens-based
radi al distortion, such as pincushion or barrel
di stortion.

VWhen we bring in the term"fisheye," then we
have to be very careful about, what exactly do we nean
in this occurrence of the word "fisheye"? The context
matters, in other words.
Q For fisheye?
A For fisheye.
Q Ckay.
MR. JOHNS: Before we nove on, would you be
all right with a quick break?
MS. NGUYEN:. Yeah, can | finish up the nodul e?
I s that okay?

MR. JOHNS: Yeabh.
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Is that all right with you?
THE W TNESS: Yes.
MR. JOHNS: Ckay.
BY MS. NGUYEN:
Q Let nme show you -- this is Exhibit 1001 in the
108 proceeding, which this is also the '938 patent.

Dr. Turk, can you |look at claim1l of the '938

pat ent .

So | amstill trying to understand.

So claim1 of the '938 patent, which is
colum 38, line 39, it uses the words "fisheye-type

di stortion.”
So in the context of the '938 patent, claim1l,
what does fisheye-type distortion nean?

A Here, in this context, it's clearly referring
to the perspective distortion that | described, and one
way to easily know that is because two |ines down, it
says, "and due to the three-dinensional nature of the

human face," | ens-based radial distortion, such as
barrel distortion and pincushion distortion, is not due
to the three-di mensional nature of anything it inmges.
It's part -- it's a property of the |ens.

Q So fisheye-type distortion, as used in the
'938 patent, claiml, is not based on the lens; is that

right?
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A That's right. [It's not fundanentally
| ens- based distortion. [It's fundanentally
geonetry-based distortion aka perspective distortion.

Q Ceonetry, not referring to the | ens?

A Not? Sorry, not?

Q Referring to the |ens.

A That's correct.

Q GCkay. | think I understand that.

A And the reason why this is admttedly hard to
grasp for sonmeone who hasn't spent a ot of time on
this is also the reason why people over the years have
used the term"fisheye" kind of |oosely to cover both,
because you really have to go into the details, you
know, to really be a hundred percent -- to -- anyway,
it can be a little nushy. And oftentines, it's just
easier for people to use the general term"fisheye"

than to go deep into the weeds.

Q Okay. The last question before we -- before
the end of ny -- before we can break.
So would you -- we're tal king about expected
di fference and expected distortion. | know we pivoted

to perspective distortion and fisheye, but going back
to expected differences and expected distortion, are
those indicia of the user's three-dinmensionality?

MR. JOHNS: Objection; form
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THE WTNESS: |'msorry. Are what indicia of
the user's three-dinensionality?
BY MS. NGUYEN:
Q Expected differences and expected distortion.
A In the context of these patents, yes.
M5. NGUYEN. Ckay. Geat. | think we can
take a break. Thank you.
MR. JOHNS: O course.
(Recess.)
MR. ARJOMAND: Great. So before the break
Dr. Turk, you were basically witing on a blank piece
of paper. We'll mark that as Exhibit 1058 for the
record.
(Exhi bit 1058 was marked for identification

and is attached hereto.)

EXAM NATI ON

BY MR. ARJOVAND:

Q So, Dr. Turk, do you have your declaration in
front of you?

A Probabl y, yes.

Q I'mgoing to be asking you sonme questions
about your decl arati on.

I n your declaration, you refer frequently to

3D liveness detection. Wat do you nean by that?

Page 77

Veritext Legal Solutions
Calendar-CA @veritext.com 866-299-5127

Jumio EX1059 Page 77
Jumio v. FaceTec IPR2025-00107




© 00 N o 0o b~ w NP

N N N N NN P P PR R R R R R
g N W N P O © O N O O M W N P O

A

is real

Q

Generally, | nean determ ning whether a user
or not.

In your use of the term"3D |iveness

detection,” does it include anything other than

det erm ni ng whether the user is three-di nensional ?

A In general, in the field, it can include lots
of different things. It can include things besides
t hat, vyes.

Q But what I'"'mtrying to get at is your use of

the term"3D liveness detection” in your declaration.

So maybe it would help you to direct you to

par agraph 456 of your declaration.

A
Q

Let me know when you're there.
' mthere.

So if you' d take a | ook at paragraph 456 for a

mnute and read it to yourself, and then | can ask you

a foll ow up question.

A
Q

|1 veness

A
Q

Ckay. Okay.

So do you see how on page 212, you refer to 3D
detection with respect to FaceTec software?
Yes, | do.

So | was trying to get at that.

VWhat is your understanding of 3D |iveness

det ecti on?

A

It is determning if the user is a real user
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or not.

Q And howis it determining if a user is a real
person or not?

A In the patents, the FaceTec patents we've been
tal ki ng about, it does it by determning if the face is
a planer structure or a three-dinmensional non-pl aner
structure.

Q Does 3D liveness detection, as set forth here
I n your declaration, include anything other than
det erm ni ng whether the user is three-dinensional?

A 3D liveness detection can include severa
ot her ways of providing evidence to cone to that
concl usi on.

Q \What are those other ways?

A " mnot sure if I know all of themoff the top
of ny head, but |ooking for notion in the face has been
done, looking for reflections off the face or parts of
the face that would indicate a real face has been done,
asking the user to perform sone actions has been done.
So a nunber of things.

Q But in the context of paragraph 456, when
you're referring to the functionality of FaceTec
software, specifically 3D |iveness detection, is that
only directed to determ ni ng whet her the user is

t hr ee- di nensi onal ?
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A Wat I'mreferring to here, the core
functionality of FaceTec software is indeed what is in
these clains of the patents we're |ooking at,

determ ni ng whether the face is three-dinensional or

not .

But | do -- | think that FaceTec software may
have ot her nethods as well, but | think this is the
core one.

Q So when you're -- just so we're all clear,

because | think we want to make sure we're all on the
same page in terns of term nol ogy, when you're
referring to 3D liveness detection in your declaration,
such as in paragraph 456, you're referring to

determ ning |liveness based on determ ni ng whet her the
user or the user's face is three-dinensional?

A Here | am yes.

Q Al right. Well, nowlet nme turn your
attention to paragraph 455. |It's the paragraph before
t he paragraph we were discussing. Take a mnute to
read that paragraph to yourself and |let ne know when
you' re done.

A  Ckay.

Q So in this paragraph, you state that you
under st and that nexus may be presuned when the

obj ective evidence of nonobviousness is tied to a
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specific product and that product enbodies and is
coextensive with the claimfeatures.
Do you see that?

A Yes.

Q \What specific product did you utilize in
perform ng your analysis of nexus in your declaration?

MR. JOHNS: Objection; form

THE W TNESS: M comments related to nexus are
based on considering materials that were provided to ne
about FaceTec software that | -- that | revi ewed.
BY MR. ARJOVAND:

Q So the product that you considered in
det erm ni ng nexus was based on docunents that were
provi ded by counsel to you regardi ng FaceTec software.
Is that fair?

A Yes.

Q Did you review any code of FaceTec software in
perform ng your analysis on objective evidence of
nonobvi ousness?

A No, | didn't.

Q Do you recall which docunents you reviewed in
perform ng your objective evidence of nonobvi ousness
analysis with respect to the specific product of
FaceTec?

A | believe they would all be cited in this

Page 81

Veritext Legal Solutions
Calendar-CA @veritext.com 866-299-5127

Jumio EX1059 Page 81
Jumio v. FaceTec IPR2025-00107




© 00 N o 0o b~ w NP

N N N N NN P P PR R R R R R
g N W N P O © O N O O M W N P O

section on pages 211 and following, so it was those
citations.

Q As you sit here today, do you recall any other
docunents that you relied upon in perform ng your
obj ective evidence of nonobvi ousness analysis that are
not cited in your declaration, beginning at
par agraph 4557

A Unless | accidentally omtted any, citing any,
no, | don't think there are any others.

Q Ckay. So turning back to paragraph 456,

Dr. Turk, you refer to FaceTec software. What do you
mean by that?

A \What | nmean by that is what's in the
citations. | believe the software is called ZoOm |
forget if there are other nanes or other versions but
basically that.

Q Would your use of the term "FaceTec software"
enconpass the FaceTec device software devel opnment kit,
or SDK?

A Presum ng that you're including the
functionality of the SDK and not just the calling |ayer
of it, then yes, | believe so.

Q Ckay. And would your use of the term "FaceTec
sof tware" enconpass the FaceTec server SDK?

A | don't recall exactly what | | ooked at
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regardi ng the server, but | presune it would al so
I ncl ude that.
Q Have you ever yourself used FaceTec software

to confirmyour three-dinensional |ikeness?

A | used a publicly avail able deno app that they
have, | think, once to do that, yes.
Q Ckay. Let's -- do you recall -- strike that.
Do you recall what that publicly avail able

deno app was?
A Do you nmean the name of it?
Q Yes.
A Not specifically. | think it probably had
"FaceTec" in it, but | don't

Q Ckay.

remenber exactly.

Fai r enough.

Let's have you watch a little video that's an
in all of these

exhibit in this proceeding --

proceedi ngs, and then we can di scuss sone questions
regardi ng that video, okay?

(Pause in the proceedings.)

MR.  ARJOMAND:

Back on the record.

So we're back on the record.

have Dr. Turk review Exhibit 2069.

We're going to

That's a vi deo.

We'll have himwatch the video, and then after the

video is played, we'll proceed with our questions.

We won't be asking the court reporter to
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transcribe the video in real time, nmercifully.

Q And just to give you a heads-up, Dr. Turk, |
think the nost inportant part of the video for nme, in
terms of the questions that I'll be asking you, is
about 20 seconds in to about 45 seconds in, okay?

A  Ckay.

Q So focus on that portion as you watch the
entire video.

(Di scussion off the record.)
(Wher eupon a video clip was pl ayed.)
MR. ARJOMAND: Back on the record.

Q So, Dr. Turk, we just watched Exhibit
2067 [sic], a video by Josh Rose, and we watched a
portion of it again fromtinmestanp about 20 seconds to
about 45 seconds.

Have you seen this video before, Dr. Turk?

A Yes, | have. It's listed in ny list of
references.

Q Ckay. So in your declaration, when you refer
to the FaceTec product or the FaceTec software for your
obj ective indicia of nonobvi ousness anal ysis, are you
referring to the software that's associated with
roughly tinmestanp 20 to tinmestanp 45 where M. Rose
clicks the 3D liveness check section until he gets

confirmed as being |ive?
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A Yes, | believe that's the core part that | was
referring to.

Q Ckay. So would that FaceTec software cover
any code that is on M. Rose's handhel d devi ce?

MR. JOHNS: Objection; form

THE WTNESS: |'mnot sure | understand the
question. What is "that" software you're referring to?
BY MR. ARJOMAND:

Q Well, I just -- I"'mtrying to understand or
hel p us define the FaceTec product that you revi ewed
for the objective indicia of nonobvi ousness anal ysis.
And what |I'mreferring to is the software code that is
associated in Exhibit 2067 fromtinmestanp 20 to about
timestanp 45. That's what |'mreferring to.

Does that make sense?

A Yes, yes. And in general, that's what |I'm
referring to as well, the capabilities that are shown
t here.

Q Ckay. Perfect. And then the video in that
time portion shows M. Rose using a handheld device; is
that correct?

A That's right.

Q And is it your understanding that FaceTec
woul d have software associated with the functionality

that's shown in that time frame in Exhibit 2067 on that
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handhel d devi ce?

A Yes, that's ny understanding.

Q And would you al so have the understandi ng that
FaceTec woul d have software associated with that
functionality that's shown in the time franme in
Exhi bit 2067 with a server?

MR. JOHNS: Objection; vague.

THE WTNESS: | -- | expect that there is
server functionality that could be invoked during the
use that you're describing in that video, but |I'm not
sure exactly the details that's going on there.

BY MR, ARJOVAND:

Q Do you recall M. Rose saying that --
sonet hing along the lines the server confirmng or it's
confirmed via the server in that portion of the video
t hat we revi ewed?

A | don't recall that portion specifically.

MR. ARJOMAND: Maybe we can watch that portion
one nore time. Let's go off the record.

(Wher eupon a video clip was pl ayed.)

BY MR. ARJOVAND:

Q So we just watched the portion of
Exhi bit 2069 -- | apologize. |'ve been referring to it
as Exhibit 2067, but it's actually Exhibit 2069.

And in that section, fromtinestanp 20 to
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about tinmestanp 45, he refers to -- M. Rose is first
eval uating on the server.
How do you understand that, Dr. Turk?

A Yeah, | woul d understand that conment as -- at
| east in that deno application, or that application,
whet her it's denp or whatever -- sonmething is being
eval uated on a server.

Q Wuld it be your understanding, Dr. Turk, that
the code associated with the functionality that is
shown in Exhibit 2069 fromtinmestanp 20 to tinmestanp 45
covers the generation of ovals on M. Rose's handheld
device interface?

MR. JOHNS:. (Objection; vague.

THE W TNESS: The software on the device that
he's using in that video does seemto generate the
oval s.

BY MR. ARJOMAND:

Q Do you know, Dr. Turk, if the code associ ated
with the functionality that is shown in Exhibit 2069
fromtinmestanp 20 to tinmestanp 45 covers the encryption
of the data that is captured by M. Rose's handhel d
devi ce?

MR. JOHNS: Objection; vague.

THE WTNESS: If | recall correctly, | think

he nmentions encrypted data being sent, so | presune so.
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BY MR, ARJOMAND:

Q Okay. So I'mgoing to have you watch that
portion of Exhibit 2069 one nore tine, but specifically
| want to have you focus on tinestanp 37. There's a
reference in the video to "canera security verified."

(Wher eupon a video clip was pl ayed.)

(Di scussion off the record.)

(Wher eupon a video clip was pl ayed.)
BY MR. ARJOVAND:

Q Did you see the "canera security verified"?

A On the device?

Q No. On the screen.

Let's go back to --
A You nean text on the screen that says that?
Yes, exactly.

A | didn't notice that.

MR. ARJOMAND: Okay. Let's go back to that.
"' m sorry.

(Whereupon a video clip was pl ayed.)

THE WTNESS: | still did not see any text
that said "liveness confirmed," but he said that.
BY MR, ARJOMAND:

Q No, not "liveness confirmed." | neant "canera
security verified."

A | didn't see any text that said that.
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MR. ARJOMAND: Okay. Let's play it one nore
time, and I'll point it to you.

Maybe, Marley, you can stop it at 37 seconds.
Play it again one nore tine.

(Wher eupon a video clip was played.)

MR. ARJOMAND: Maybe it was a little bit
before. Yeah, there we go. 34 seconds.

Q Do you see that now, Dr. Turk?

A | see the text in the bottomright corner of
the screen that says "canera security verified."

Q And that was at 34 seconds, roughly; is that
correct?

A Yes, that's right.

Q Do you know what that's referring to,

Dr. Turk?

A Not specifically. | note that it's not
actually being displayed by the app. It's a separate
overlay. So | don't know who put that in and what it's
exactly neant to nean.

Q Are you aware of deep fake injections,

Dr. Turk?
A I n general --
MR. JOHNS: Vague.
THE W TNESS: |In general, yes.
BY MR. ARJOVAND:
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Q And what are they?

A Deep fakes are typically videos -- it could be
audio or other things -- that are made intentionally to
pretend to be sonmeone but are actually not.

And injections, in this context, are that kind
of media that's presented to a bionmetric security
systemin an attenpt to spoof it.

BY MR. ARJOMAND:

Q And are you aware of FaceTec trying to prevent
deep fake injections by controlling a canera that's
bei ng held by a user with a handhel d device or having a
handhel d devi ce?

A ' maware of FaceTec caring significantly
about this issue. | think it's nore than just
controlling a canera, but they do things that do
i nvol ve controlling a camera, towards that end.

Q Ckay. Having provided that testinmony, do you
think that the portion of Exhibit 2069 that we revi ewed
that refers to "canmera security verified" relates to

trying to prevent deep fake injections?

A | don't know if that specific behavior shown
in the video there is intended to do that. It coul d,
but in general, it's intended for |iveness detection,

which is rel at ed.

Q Okay. So earlier, you testified that you
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obt ai ned an understandi ng of the product by FaceTec for
t he anal ysis of non-indicia of obviousness from
docunents that counsel provided you; is that correct?

A Yes. And if | didn't say before, it was also
di scussions with counsel regarding those docunents.

Q OCkay. Perfect. And what | wanted to
understand is, do you have a sense of the -- strike
t hat .

Do you know what year the FaceTec software
that you were considering originated?

MR. JOHNS: Objection; vague.

THE W TNESS: | have probably seen that
sonewhere, but | don't recall
BY MR, ARJOVAND:

Q | guess what | want to understand fromyou is,
you woul d understand that FaceTec software has gone
t hrough a nunmber of version updates; is that correct?

A | woul d expect that's the case.

Q And so if that's the case and you were | ooking
at certain docunents provided by counsel regarding
FaceTec software, as you sit here today, do you know
whi ch version you were | ooking at?

A |Is the question which version we were | ooking
at in that video?

Q No. In ternms of your analysis in your
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decl aration, for non-indicia factors of nonobvi ousness
or -- objective indicia of nonobviousness, | should
say?

A Yeah, | don't recall how nmuch version
information was in the docunents | reviewed at this
point. | don't recall any of mnmy opinions being
specific to a specific version.

Q Sois it -- strike that.

When do you understand that the FaceTec
software | aunched?

MR. JOHNS: Objection; vague.

THE W TNESS: | have probably seen that in
sone of the docunents, but | don't recall.
BY MR, ARJOVAND:

Q OCkay. And would it be fair to say that you
revi ewed for your analysis of objective evidence of
nonobvi ousness the functionality that was shown in
Exhibit 2069 fromtimestanp 20 to about tinmestanp 45
irrespective of the year of the software?

MR. JOHNS: Objection; vague.

THE WTNESS: | did review that video,
i ncluding the portion we've watched. And again, |
don't recall what version information | have vi ewed
specifically, so | don't know how that video relates to

any particul ar version.
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BY MR, ARJOMAND:

Q But let's assune that for the purposes of the
functionality that we saw in Exhibit 2069 that FaceTec
sof tware | aunched in 2018 and that functionality
continues to 2025.

Wuld it be your understandi ng that your
anal ysis of that functionality is not tied to the
specific year of FaceTec software?

MR. JOHNS: (Objection; vague.

THE WTNESS: Well, | think there is sone
aspect of the timng, the year, the dates, in ny
anal ysis, because, for exanple, at sonme point, people

exhi bited surprise that their software was functioning

well in certain ways, and prior to that point, they
weren't, but | don't renmenber the specific dates right
NoWw.

BY MR. ARJOMAND:

Q But outside of that context of people
expressing surprise, the functionality that we saw in
Exhi bit 2069, that functionality that you focused on is
not really tied to any specific software version from
FaceTec that you reviewed, as you sit here today?

MR. JOHNS: Objection; vague.

THE WTNESS: |'mnot sure what "tied to"
nmeans in this context. [It's not exclusive to any
Page 93
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specific version, | don't believe. M expectation is
that all of the versions that at |east | have heard
about in ny review have simlar functionality.

' mnot sure that | can answer nore than that.

Q OCkay. Let nme turn to a different exhibit now.

Thi s has been previously marked as Exhibit 2067 in
these | PR proceedings, and it's marked "Protective
Order Material, Attorneys' Eyes Only."

MR. JOHNS: Yeah.

MR. ARJOMAND: And |I'Il be asking questions
about that, so maybe we can mark this portion of the
deposition transcript confidential.

THE REPORTER: Bound separately or just with a

bl urb?
MR. ARJOMAND: | think bound separately.
(Wher eupon the foll ow ng portion,
pages 95 -115, is designated highly
confidential - attorneys' eyes only
and i s bound under separate cover.)

111

111

111
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BY MR, ARJOMAND:

Q So let nme direct you back to your declaration
at paragraph 456.

A Okay.

Q Do you see the citation to Exhibit 2059 in
par agraph 456 --

A Yes.

Q ~-- around of the m ddle of page 2127

A Yes, | do.

Q Do you know what Exhibit 2059 is?

A Yes. [It's the declaration of Josh Rose, who |
believe is the CTO of FaceTec.

Q D d you review Exhibit 2059 before you
prepared your decl aration, Exhibit 20617

A Yes, | did.

Q Okay. And do you know if you reviewed a final
versi on of Exhibit 2059 when you did that review? By
“final,"” | mean a signed version.

A | don't recall.

Q Did you speak to M. Rose in preparing your
decl aration, Exhibit 20617

A No, | didn't.

Q Did you independently verify any of the
statements that M. Rose made in his declaration,

Exhi bit 20597
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A Yes, in the sense that sone of the statenents
were referring to other references that are listed in
my list of references, and so | did go to sone of
t hose.

Q So let me direct you to paragraph 457 of your
decl arati on.

Do you see the sentence that begins with
“further"? 1It's the second sentence in the paragraph.

A Yes.

Q You say that the FaceTec software detects the
reflection of the inage on the user's face.

Do you see that?

A Yes, | do.

Q Wiy does it do that, Dr. Turk?

A | don't think I discuss the purpose of that in
nmy decl aration, but off the top of ny head, | think
it's an additional bit of information to help the --
that could at | east be used to help the liveness
det erm nati on.

Q Ckay. Going back to paragraph 456, right
before the first citation to Exhibit 2059, do you see
that you testified (as read):

" and anal yze data frominmages for
expected differences in, for exanple,

perspective distortion"?
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Do you see that?
A | do, yes.
Q You used "e.g." That nmeans for exanple; is
that correct, Dr. Turk?
A Yes.
Q Does that informyour opinion on whether
expected difference is the sane as perspective
di stortion?
A My opinion in general or ny opinion in a
particul ar context?
Q Wll, I"'mstating it in the context of your
decl aration, Exhibit 2061
| believe earlier today, you testified that
expected di fferences, expected distortion and
perspective distortion are the sane in the context of
t he four chall enged patents; is that correct?
A | believe | said in the clains of the patents,

but we could go back and doubl e-check on that, but

that's -- that's what | nean, in the clainms of the
pat ent s.
Q In the clainms of the patents, there's a

reference to expected differences, at least in the
context of claim1l of the '471 patent; is that correct?
A Yes.

Q And there is a reference or recitation of
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expected distortions in claiml of the '471 patent; is
that correct?
A  You asked about expected distortion?
Q Yes.
A Yes, that's correct.
Q So since you have claim1l of the 471 patent in
front of you, expected differences is recited as well
as expected distortion.
Do you see that?
A  Yes.
Q And are you saying that your understanding is
that those two terms are the sane?
A | think in this claim they are referring to
the sanme thing, so yes.
Q Ckay. And do you have the '938 patent in
front of you, by any chance?
A  Yes.
Q So take a look at claim1l, around |line 38 and
39.
A Uh- huh.
Q It says (as read):
“...wherein the expected differences
result fromfisheye-type distortion."”
Do you see that?

A Yes.
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Q Is it your understandi ng that expected
di fferences and fisheye-type distortion are the sane in
t hat cl ai n®?

A They're not the sane. Distortion is a
phenonmenon. The differences are differences that
result fromthat phenonenon.

Q GCkay. So in that claim claiml of the '938
patent, expected differences is different from
fisheye-type distortion?

A  Well, I think I just described it the npst
appropri ate way. Expected differences are what's
resulting fromfisheye distortion.

Q Okay. And going back to claiml1l of the '471
patent, after taking a |look at claim1 of the '938
pat ent and your paragraph 456 referring to expected
differences in, for exanple, perspective distortion,
your view still is that expected differences and
expected distortion in claiml of the '471 patent are
referring to the sanme thing?

A Well, as | described it with respect to the
'938, they're referring to -- oh, sorry, scratch that,
pl ease.

Expected differences and expected distortion,
that's what you asked about?

Q Yes.
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A I n general, expected differences can be a
w der set of things, and many are described in the
specification or at |east a handful of described in the
specification of this patent.

| don't renmenber exactly ny analysis of this
limtation, starting with the word "conparing," but I
bel i eve that expected differences in that limtation
are referring to the expected distortions -- wait just
a second -- expected distortion in the last limtation
of claim1.

Q O the '471 patent?

A Yes.

Q kay.

A But | don't think that precludes other Kkinds
of expected differences in the next to last linmtation.
Q \What are the other expected differences,

Dr. Turk? It seens |like in paragraph 456 of your
decl aration, you refer to perspective distortion as one
exanpl e of expected differences.

What woul d be other expected differences?

A Okay. The '471 patent nentions a handful.
Yeah, they m ght take a while to find. | don't
remenber them of fhand, but | think there are other
ki nds of differences that the specification tal ks

about, but the clains are focused on the perspective
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distortion differences.
MR. ARJOMAND: Okay. Let's take a break.

(Lunch recess.)

FURTHER EXAM NATI ON
BY MS. NGUYEN:

Q Welcone back, Dr. Turk. During the break, did
you speak with counsel at all about the proceedi ng or
any of the contents of the proceedi ng?

A  No, | didn't.

Q Ckay. So let nme hand to you Exhibit 1010.
This is the Hoyos reference. Do you recognize it?

A Yes, | do.

Q OCkay. So let's go to paragraph 18 of the
Hoyos reference.

Ckay. Ready?

A  Yes.

Q Paragraph 18 starts off with saying, "In sone
enmbodi nents. "

Then it discusses the light emtted by the
conputer screen as the first image is reflected by the
user, obtaining a second i mage and determn ni ng whet her
at least a portion of the second inmage is reflected by
a curved surface consistent with the human eye.

Do you see that?
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A  Yes.

Q So the reflection of the curved surface of the
eye is determ ned only for the second inmage in the
enbodi mrent of paragraph 18; is that right?

A WII you repeat the question, please.

Q Sure. M question was, so the reflection of
the curved surface of the eye is determ ned only for
t he second image in the enbodi nent of paragraph 18; is
that right?

A That is ny understanding, yes.

Q Okay. So let's go to paragraph 35. And in
paragraph 35, it states (as read):

"The system expects to see a change
primarily on the cornea, where a sharp
i mge of the screen is reflected.”

Do you see that?

A  Yes.

Q And by expecting to see a change primarily on
the cornea, doesn't that nean that nobst of the change
cones fromthe cornea but not all the change?

A Al of the change could indeed cone fromthe
cornea. This says that the systemthinks there could
be ot her change. It doesn't preclude all of the change
bei ng on the cornea.

Q Okay. So it could conme from sonewhere el se,
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not only the eye; is that right?
A Yes.
Q Ckay. Let ne hand to you --
A I[f | can nodify that.

Yes, that the system expects that. \Whether it
could actually do it and get any useful information
about it is another question. But yes, the system can
expect that.

Q Okay. Let nme hand to you Exhibit 1005. This

is the Derakhshani reference.

Dr. Turk, you're famliar w th Derakhshani; is
that right?
A Yes, | am

Q Is there anything in Derakhshani that you

di sagree with?

MR. JOHNS: (Objection; vague.

THE WTNESS: | don't recall specifically
di sagreeing with anything in it, so not that | recall.
BY MS. NGUYEN:

Q Ckay. And simlar to some of the references
earlier that we tal ked about, 1'd Iike to wal k through
Der akhshani's process.

So starting with Figure 6, so Figure 6 shows
all the steps involved in Derakhshani's authentication

process, right?
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A | believe it does.

Q GCkay. And the first step is to obtain one or
nore images in step 602; is that right?

A Yes.

Q Ckay. And then in step 604, Derakhshani's
aut henti cation process involves determning a |iveness
score fromthe i mges, yes?

A Yes, that's correct.

Q And the details of determning a |liveness
score is provided in the process 700 of Figure 7; is
that right?

A Yes.

Q And the process for determning the |liveness
score, as shown in Figure 7, step 710, includes
determ ning the liveness netrics for the inmages, and
part of the liveness netrics includes the spati al
nmetric as part of determining the |iveness score; is
that right?

A That's right.

Q Now, determning the spatial metric is
step 714 of Figure 7.

Do you see that?
A Yes.
Q And the spatial metric is determ ned based on

the distance froma sensor to a | andmark that appears
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in a plurality of captured inages. Does that sound

right?

A It at |east includes that, yes.

Q Ckay. Now, Derakhshani teaches that |andmarks

are not always the user's eye; is that right?

A Those | andnmarks used in the spatial netric are

not necessarily all in the user's eye, that's correct.

Q Ckay. And so Derakhshani's determ nation of

the spatial netrics is not solely based on
characteristics of the user's eye?

MR. JOHNS: (Qbjection; form

THE W TNESS: It does not have to
correct.

BY MS. NGUYEN:

be, that's

Q Ckay. And by determning the spatial netric

based on distances in the plurality inmages,

t hat nmeans

Der akhshani conpares the data between the two i mages --

or between the plurality inages to each other?

A If | recall properly, Derakhshan

i S not

necessarily conparing themto each other but conparing

themto a plane or a known shape.

Q Ckay. Maybe | can point you to colum 16,

line 66.
Let me know when you're there.

A Okay.
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Q It says (as read):
"By conparing the degree of focus for
a |l andmark in imges."
Isn't that conparing data froma plurality of
I mges?

A What you just read is about determ ning the
di st ance.

Q Ckay.

A And it does describe that process to determ ne
a particular distance to a | andmark.

Q  Uh-huh.

A So, yes, that's different fromthe subsequent
| i veness detern nati on, however.

Q Ckay. But regardless of the liveness
assertion, just with respect to the data fromthe
I mages, that distance information is fromthe data in
the imges; is that correct?

A That's correct, data fromthe | andmarks --

Q Yes.

A -- yes.

Q And the conparison tal ked about is conparison
of the degree of focus, right, which is fromdata from
the i mages?

A For a particular data point, yes --

Q Ckay.
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A -- not conparing between data points, but a
singl e data point, conparing different focuses on that
data poi nt.

Q GCkay. Geat. And then going back to Figure 6
and Figure 7, so this determ nation of the spati al
nmetric that we've been tal king about all along, that's
part of step 604 of Figure 6, right?

A Yes, it is.

Q Okay. Sorry to junp around so nuch, but let's
go to colum 17, line 12.

So in colum 17, line 12 -- let nme know when
you're there.

A Yes.

Q -- Derakhshani teaches a spatial metric being
a neasure of deviation froma two-di nensional plane.

A Let me find that. Onh, yes.

Q Ckay. And then sanme columm, 17, line 22, he
t hen tal ks about how a high value for the spati al
metric indicates three-dinensionality.

A | see that.

Q Ckay. So, in other words, Derakhshani teaches
authenticating the three-dinmensionality of the user; is
that right?

A Yes, in the sense that that neans determ ning

the three-dinensionality of a user, a binary decision,
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yes.

Q

OCkay. Now, if we could go back to Figure 6,

step 620 and feel free to just look at it briefly. But

| also want to tal k about columm 11, when you get a

chance,

A

Q
A

Q

starting at line 42. Sorry, |ine 46.

407?

- 6.

Okay.

Ckay. And colum 11, |line 46, tal ks about the

same step, 620.

Do you see that?

Yes.

And it states right before that (as read):
“I'f the liveness score indicates a
hi gh likelihood that live eye is
depicted in the images, the one or
nore i nmages are accepted 616 and
subjected to further analysis to
conpl ete the authentication process,"”
okay?

Yes.

Are you still with me? Ckay.

And then continuing on, back to line 46, it

tal ks about the captured i nages being segnented to

identify the best views of the vasculature in the white
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of an eye, yes?

A Yes.

Q So, in other words, the inages of the eye
vascul ar are used in step 620, which is a step that
Is performed after determining the |iveness score,
step 604, would you agree?

A That's correct, yes.

Q Ckay. So, now, if we can nove on to colum 13
and step 624, on line 9, Derakhshani descri bes
determ ning features in the inages in the eye vascul ar
In step 624, right?

A Could you repeat that, please.

Q Sur e. | said, now, if we can nove on to
colum 13 and step 624 on line 9, Derakhshani describes
determ ning features in the inages in the eye vascul ar
In step 624.

A Yes, that's right.

Q Okay. And these features are conpared in
step 626, tal ked about in colum 13, line 62, and the
features are conpared to corresponding features from a
reference record used to determ ne the match score; is
that right?

A That's right.

Q Ckay. So we tal ked about steps 620, 624 and

626. Those steps involve imges of the eye vascul ar
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used as part of determ ning the match score, right?

A 620, 622 and 624 is what you said? Yes,
that's correct.

Q Ckay. Then in step 628, that step involves
checking the match to determ ne whether there is a
mat ch between the captured i nages and the reference
record?

A | would say that's really 626, and 628 is just
show ng that there is a decision point based on the
out cone of 626.

Q Okay. | guess, Derakhshani, if you'd | ook at
colum 14, |ine 25.

Let me know if you think this is a typo in
Der akhshani. It says (as read):
"The match score may be checked 628."

A | -- that's right. And | may have m sspoke,
then. Yes, 626 is determ ning the score, and then 628
Is checking it, yes.

Q Ckay. And then as we keep going, if there is
a match, the user is accepted in step 632, and if not,
the user is rejected in step 6307

A Yes.

Q So we just tal ked about steps 620, 624 --
sorry, 620 to 632, and all of those steps are part of

determ ning the match score as part of Derakhshani's
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aut henti cati on process --

MR. JOHNS: Qbjection --
BY MS. NGUYEN:

Q ~--right?

MR. JOHNS: -- vague.

THE W TNESS: They're part of determ ning or
acting on the match score, that's correct.
BY MS. NGUYEN:

Q Okay. And does Derakhshani determ ne the
spatial netric as part of determ ning the match score?

A No. That's a separate process.

Q And, Dr. Turk, we talked a little bit about
this, but do you renenber Derakhshani tal king about a
reference record?

A Yes, a bit.

Q Okay. What is a reference record?

A Can you rem nd nme where that shows up in this
specification?

Q Sure. So, for exanmple, colum 7, line 20.

A In general, the reference record discussed
here is prior information that can be used to determ ne
i dentity.

Q Ckay. Is it data?

A Everyt hing's dat a.

Q Ckay.
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A So, yes.
Q Okay. And is the data in the reference record
derived fromthe captured i mages?

MR. JOHNS: Objection; vague.

THE WTNESS: | don't recall Derakhshan
sayi ng anyt hing about where that conmes from It's
possible | just don't remenber it, but it's -- in
general, it's not part of the process we just went
t hrough. That process | think at least inplicitly
i nplies you al ready have that.

MS. NGUYEN: Ckay.

THE W TNESS: What did we call it? The
process data -- reference data.

BY MS. NGUYEN:
Q The reference data. Ckay.

So then going back to colum 7, line 20 --
maybe you can help nme understand this -- it says
(as read):

“"A reference record may include data

derived fromone or nore i mages of the

white of an eye for a registered or

aut hori zed user of the secured device

450. "

So is the data in the reference record derived

fromthe captured i mages?
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MR. JOHNS: Objection; vague.
THE W TNESS: Yes, it can include that.
BY MS. NGUYEN:

Q Ckay. And then if we go to -- sticking with
Der akhshani, colum 17, line 33. Let ne know when
you're there.

A  Ckay.

Q He tal ks about the positions of the | andmarks
on a user's face used to generate a three-di nmensional
nodel that is stored as part of the reference record,
right?

A Yes, | see that.

Q Sois it correct to say that information about

the Il andmarks are stored as data in the reference

record?
A It does not say that the informati on about the
| andmarks is stored. It says the information about the

| andmar ks may be used to generate information that is

st or ed.

Q Well, information used to generate information
Is still information, correct?

A It is information, but it's not stored
I nformation necessarily. | think that's what you asked

about, is it stored.

Q Okay. So putting aside the stored part,
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i nformati on about the | andmarks used to generate --
sorry. Is information about the |andmarks used to
generate information that is stored?

s that a better way of --

A Yes.

Q Ckay.

A And to be clear, these | andnmarks we're talking
about here are the anatom cal |andmarks, which are
different fromthe | andmarks used in the |iveness
det ecti on.

Q Ckay. These are the |landmarks, as it says, on
a particular user's face?

A | don't know what you're referring to there.

Q Oh, the sanme colum 17.

A They will be on a face, yes.

Q Okay. Okay. So now, if we go back to
colum 9, line 63, it tal ks about extracting features
fromthe captured i mages and conparing the features to
a reference record.

A Yes.

Q OCkay. So there's a conparison of the
extracted features to the reference record, and the
reference record is data, so that neans the extracted
features nust also be data; is that right?

A Everything is data. So yes, they're
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definitely data.

Q Got it. OGCkay. And going back to this concept
of | andmar ks, Derakhshani tal ks about the |andmarks
having different focus distances.

Do you renenber that?

A Yes. Those are the | andmarks used in the
spatial netric --

Q Yes.

A -- not the anatom cal | andmarks that are used

Q Right. And Derakhshani nanmes exanpl e
| andmar ks. He says a nose, an ear, a nmouth and a
background object, right? Those are exanples
Der akhshani gi ves?

A Correct.

Q And if Derakhshani captures inmages that have a
nose, ear, nouth or background object, then it nust be
capturing imges that includes nore than the user's
eye; is that right?

A It can capture inmages that include things that
are not part of the user's eye --

Q Ckay.

A -- for exanple, the background, parts of the
backgr ound.

Q Ckay. And Derakhshani also teaches capturing
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I mges having nmultiple | andmarks within the sane i nage,
right?

A | believe so.

Q Ckay. So if Derakhshani is capturing an inmage
that has an ear, nose, nouth and eye, what type of

image is it capturing?

A  Well, | don't think Derakhshani ever says that
it will capture inmages that include all of those.
Q  Uh-huh.

A So they may well just be individual exanples
t hat woul d never be in the sane i mge.

I f Derakhshani were to capture sonething with
all of those, it would be an image that is generally
different than the i mges that are shown in
Der akhshani, because those inages generally don't cover

| arger parts of the face that would include such

f eat ures.
Q Okay. And going back to the focus -- | guess
we'll call it focus distance approach. | feel like

that's a termthat's been used in the papers and in the
decl arati ons.
That approach requires different distances
bet ween the canera and the | andmark, right?
A In order to be determned a real face, it does

require that, yes.
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Q Okay. And the focus distance is the distance
fromthe center -- sorry, fromthe sensor to a
perfectly in-focus point in the inmage, right?

A | woul d say reasonably well focused.

Q Reasonably well focused. Ckay.

A Perfectly, | probably wouldn't say. | don't
remenber if Derakhshani says that.

Q He does. |'mhappy to point you to that.

A So maybe that's sonething | would slightly
di sagree w th.

Q Ckay. Got it. So the |Iandmarks having
di fferent focus distances, how nuch difference in
di stance woul d be required between the two images in
order for there to be a difference in focus distance?

MR. JOHNS: (Objection; vague.

THE W TNESS: That all depends on the imging
setup --

MS. NGUYEN:. Okay.

THE WTNESS: -- which I don't believe is
specified in Derakhshani .

MS. NGUYEN:. Ckay.

THE WTNESS: So | don't know exactly how to
answer that for this.
BY MS. NGUYEN:

Q In your experience, what is typical wth
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respect to the difference in distance required for two
I mges to have different focus distances?

A So it really depends on how difference would
qualify as different. For any difference at all, |
t hi nk peopl e woul d generally not use that, because
there's so much noise in these real inmaging systens
t hat even neasurenents for the same object, the sane
canera setup, the sanme di stance woul d give you
slight -- different answers.

Q Ckay.

A So it's really nore of a practical question
about where sonebody woul d set the threshold about
di stance being sufficient that they're confidence --
that they're confident, it is enough for -- for what
they're trying to measure.

So it's a very -- it's adifficult question to

answer precisely.

Q Okay. So going back to your -- | |ove the
word "confidence.” So going back to what is the
di stance that's sufficient such that -- and you said
“they're." 1'mguessing you nean a POSITA is
confi dent.

What woul d that distance be in your
experience?

A | think that would be experinentally
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det er m ned.

Q Okay. And in your experience, have you done
t hat experinment -- those types of experinments?

A Not systematically, no.

Q Ckay. Do you have a general sense?

MR. JOHNS: Objection; vague.

THE WTNESS: | think it depends so nmuch on
the specific situation and the goals of the process
that, no, | don't really have a general sense.

BY MS. NGUYEN:

Q Ckay. So then let's talk about a specific
situation and goals. Let's say we have Derakhshani's
focus distance approach. |If you recall, Derakhshani
tal ks about capturing a plurality of imges, and in one
i mge, the landmark will be in focus, and the next
image, it will be blurry.

So in that situation, what woul d you expect
the difference in distances between the sensor and the
| andmark to be?

A It would depend on the sensor, the lens, the
general imging characteristics --

Q Ckay.

A -- and the confidence required by the --
whoever is, you know, inmplenenting the system what

they -- what they want.
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So, again, | think it depends on a | ot of
things that I don't know, so it's hard for ne to say.

Q Ckay. In your declaration, you talked a bit
about sensors known in 2014. So would you be able to
answer the question based on a sensor known in 20147

A G ven any one of those sensors known in 2014,
| would want to do experinents to determ ne the answer.
| don't think there would be a very good estinmate that
| could give in advance of that.

Q Ckay. Let's look at columm 16, line 51, of
Der akhshani .

Let me know when you're there.

A ' mthere.

Q Ckay. So columm 16, line 51, it tal ks about
identifying a landmark in the plurality of images.

Do you see that?

A Yes.

Q Okay. And so since the |l andmarks are
identified in the i mge, that neans the | andmarks are
present in the inmge, right?

A | mge val ues are determ ned to be a | andmark.

So those i mage val ues are present in the i mage --

Q Ckay.
A -- and assigned with a particular |andmark's
identity, | guess.
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Q OCkay. So let's go -- same columm, 16,
line 57. There, Derakhshani explains that the degree
of focus is a neasure of the extent the inmage of a
| andmark is blurred, right?

A Yes.

Q And it then explains that when a |andmark is
In focus, there are nore high-frequency conponents,
when not in focus or, in other words, blurred, there's
a | ow degree of focus with smaller high-frequency
conponents, right?

A Yes.

Q VWhat does it nean if the | andmarks are
bl urred?

A Say it again.

Q \What does it nean for a landmark to be
bl urred?

A To be displayed in the imge of that |andmark
in a way that is not as sharp in the inmage as it could
be.

Q Okay. So if it's not as sharp, it's harder to

see; is that right?

A It's not harder to see the presence of --
Q Ckay.
A -- but it mght be hard to deternm ne certain

t hi ngs about it.
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Q Ckay. For exanple?

A If | blur an inmage of sone text --

Q Ckay.

A -- alittle bit, say, | have no problem
determ ning there is still text there, so | don't have
any problem seeing it, but I may have a probl em readi ng
some of the text because nowit's blurry and it wasn't
bef or e.

Q  Uh- huh.

A So there's sonme things that m ght be nore
difficult.

Q Soit's as if the landmark is not as well
defined, is that --

A That's a good --

Q -- afair way --
A -- description, yes.
Q OCkay. So it's got, I'll say, |like a reduced

definition?

A It's got a reduced resol ution.

Q Ckay.

A But definition is okay, too.

Q Ckay. Okay. In that instance, going back
to -- or staying with the focus distance approach and
Der akhshani capturing a plurality of inages, one where

the landmark is in focus and anot her one where it's
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bl urred, would that be the case given that there are
di fferences in distances between the inages?
A " m having a hard tinme parsing that.
MR. JOHNS: Objection.
MS. NGUYEN: Okay. | can phrase that slightly
differently.

Q Ckay. So Derakhshani's focus distance
approach captures a plurality of inmages with different
di stances, right? W tal ked about that earlier.

A  Yes.

Q GCkay. And in that, would Derakhshani be
capturing one i mage where a given landmark is in focus,
and i n another imge, that same |andmark is then
blurry?

A That is ny understanding of how he's
descri bi ng that process.

Q Ckay.

A  And this is a process well known in the
literature as depth from defocus --

Q Depth from--

A -- or depth from focus.

Q Ckay. So Derakhshani didn't invent the focus
di st ance approach?

A No. That's been known for a long tine.

Q Ckay. And Derakhshani tal ks about conparing
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this degree of focus for a |andmark with different
focus distances, right?

A  He does describe that, but to be clear, there
may not be different focus distances if it's, in fact,
a spoof.

Q Yes, sorry. Yeah, for a three-di nensional
obj ect ?

A Yes, yes.

Q Okay. And this conparison of the degree of
focus for a landmark, it's part of determ ning the
spatial netrics?

A That's correct.

Q Okay. So then going back to what you just
said, you said, "To be clear, there may not be
different focus distances if it's, in fact, a spoof."

Does that nean if Derakhshani is imaging a
phot ogr aph, a two-di nensi onal photograph, that there
woul dn't be a difference in focus distance?

A If the photograph is oriented perpendicular to
the canera, then yes, it nmeans that.

Q Ckay. Okay.

A If it were slanted, it would be a little nore
conpl i cat ed.

Q Ckay. And then noving on to Derakhshani's

paral | ax approach, let's look at colum 17, |ine 45.
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Col um 17, line 45, Derakhshani describes determ ning
paral l ax of the | andmarks that appear in a plurality of
I mages.

Do you see that?

A Yes.

Q And if the landmark appears in the inmage, that
means the landmark is present in the inmage; is that
ri ght?

A Yes.

Q And then at columm 17, line 53, Derakhshani
tal ks about neasuring the parallax effect.

Do you see that?

A Yes.

Q \Wat steps does Derakhshani have to take to
neasure the parall ax effect?

A | don't recall Derakhshani giving any details
about those steps. You could perhaps remnd ne if
there are details, but | would assume that there's sone
determ nati on of points matching and the changes in
di stance that would be required to nake those points
mat ch, and that would help to determ ne distance and
dept h.

Q Ckay. And what would you expect those changes
of differences to be in order to determ ne the distance

and depth?
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MR. JOHNS: Objection; vague.

THE WTNESS: So it would be hard to know,
wi t hout know ng nore about the particular imaging setup
her e.

So | don't knowif |I'd expect anything, but
I'"d run a process of stereo vision, essentially, which
Is very well known, and it's been around for many
decades, to do what Derakhshani is proposing here.

Q Okay. Perhaps we can |ook at colum 17,

line 52.

A Okay.

Q It talks about the parallax effect being
measured. And then in colum 17, |line 55, Derakhshani

says (as read):

“If all the landmarks in the inages
undergo the sane apparent displacenent
due to relative notion of the sensor,
l.e., the difference in the parall ax
effect for the landmarks is small,
then the subject viewed by the canera
has a higher |ikelihood of being a
t wo- di nrensi onal spoof attack,"” right?

A Yes.

Q So what difference in parallax effect would

be considered small such that it would be a
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t wo- di nensi onal spoof attack?

A | don't believe Derakhshani gives any
i nformation about that, but | think in general, that
woul d be experinentally determ ned.

Q Ckay. So you wouldn't be able to tell ne now,
sitting here today, what difference | shoul d expect
such that it would be considered small in Derakhshani's
poi nt of view?

A | think that very nuch depends on the system
and experinental outcone.

Q Okay. Now, Derakhshani, as we tal ked about
earlier, tal ks about the | andmark being a background
object, right?

A That that's one exanple of what a | andnmark
coul d be, yes.

Q Okay. What is a background object?

A | would say it's anything that's not part of
the main object being imged, which in this case is the
eye.

Q Oay. So it would be -- would it be attached
to the human?

A Der akhshani doesn't define it, but | think
typically, in this context, it probably is referring to
sonet hing not attached to a hunan.

Q Okay. For exanple, a painting behind you?
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A | think that's a good exanpl e.

Q Okay. And how far away woul d Derakhshani's
sensor need to be in order to capture your eye and the
pai nting as the background object, for exanple?

A | don't know if there's an exact distance or
di stance range, but when | |ook at sonme of
Der akhshani's images, they're not very explicit. But
it seens that there can be -- even in a small portion
of an eye, there can be things in the background that
were included in that inmage.

So | don't know how to say, you know,
specifically what paraneters would be required for
t hat .

Q When you say "required for that," do you nean
to be able to capture the eye and let's say, for
exanpl e, the painting as a background object in this
I mage?

A Right. So, for exanple, in Figure 4, if you
| ook at the upper left part of that imge where there
Is an eye, it seens pretty obvious that there could be
sonething just to the right of the eye and nose part
that is a painting in the background, for exanple.

Q Okay. | understood Figure 4 to be a block
di agram not representative of what's actually being

i mged. Do you agree?
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A  And I'mjust giving this as an exanple.
Q | see. OCkay. Okay. So let's take a | ook at
colum 19, |ine 26.
So in colum line -- sorry, colum 19,
line 26, there's discussion about reduced dynam c range

for the sensor.

sensor?
A
Q
A

Sensor.

How do you reduce the dynam c range for a

Generally, by a filter.
Okay. A filter in front of the sensor?
Yes, it would definitely be in front of the

It could be at different distances fromthe

sensor in different inplenentations.

Q

Okay. How would you do that if your sensor

were inside of a cell phone?

A Wll, the cell phone could be built with that,
or you could put a add-on to your phone as -- such a
filter. There m ght be other ways too.

Q Like a clip-on?

A Li ke a clip-on.

Q Okay. And Derakhshani tal ks about doing this

to achieve a finer resolution, right?

A

Q
A

A finer intensity resolution, yes.
Well, finer resolution in intensity?

Yes.
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Okay.
Not spatial resolution. That was ny --
Oh, | see.

-- di stinguishing point.

O » O » O

Coul d you achi eve this dynam c range for the
sensor by adjusting the paraneters of the sensor?

A Potentially. | think it depends on the sensor
in the system

Q Okay. What's one exanple primarily that you
woul d adj ust to change your dynam c range?

A In a typical consuner canera, and certainly
pr of essi onal canera, you can change things |ike overal
bri ght ness. You can change the brightness curve of a
canmera. You can cut off at a certain low |level or high
| evel of intensity.

There are various things that can be done in
the canmera settings thensel ves --

Q Ckay.

A -- but it depends on what kind of effect you
want, whet her those kind of settings would be enough or
you need an additional filter or something |ike that.

Q So it could be perfornmed in software; is that
right?

A Wll, so we need to be specific about what the

"it" is, then, for this question.
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Q Oh, dynanm c range.

So could you adjust the dynam c range using
sof t war e?

A Dynam c range of an image can definitely be
adj usted using software, but it will not reveal nore
detail, because the information has al ready been
captured in this case, and the software will not change
the information in the image.

Q Onh, |I see. Ckay.

Okay. So let's take a | ook at paragraph 91 of
your declaration. | think you have it in front of you.

A  Ckay.

Q And there, you say (as read):

"And the type of sensors used to

capture eye vascul ature."

And you go on to tal k about sinultaneously
capturing the vascul ature of an eye and a face with
enough precision.

Do you see that?

A Yes.

Q Ckay. Can you point nme to where Derakhshan
tal ks about capturing both the eye vascul ar and face

Wi th enough precision in a single i mage?

A | don't believe Derakhshani tal ks about
capturing the face at all, so -- so no, | can't.
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Q OCkay. Let's turn to Tanii, or Tanii. | think
you have it already.
MR. ARJOMAND: Do you want to take a break?
M5. NGUYEN. Sure. Okay. Let's take a break.

(Recess.)

FURTHER EXAM NATI ON
BY MR. ARJOMAND:
Q Let ne place in front of you Exhibit 2040,
Dr. Turk.
Dr. Turk, do you recognize this exhibit?
A Yes, | do.
Q \Wat is it?
A | haven't | ooked at this for quite a while,
but the title is a blackbox engagenent for the 2024
FaceTec SDK by Praetorian, which |I believe is a conpany
that was either using or testing their system | don't
recal | .
Q So can you explain to me what this docunent is
directed to?
MR. JOHNS: Objection; vague.
MR. ARJOVAND: Well, scratch that. Let me ask
the question differently.
Q Do you understand this docunment, Exhibit 2040,

to be a certification of sone type?
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A Yes, | nmentioned this in paragraph 460 of ny
declaration, so | do believe it's a certification of
testing by Praetorian.

Q And what is Praetorian testing, in your
opi ni on?

A Well, | believe this docunent explains it's
testing sone security aspects of FaceTec's software,
and they call it, in particular, application
penetration test and nobile penetration test.

Q Do you know what the application presen- --
strike that.

Do you know what the application penetration
test is?

A | don't know what the specific one is. In
general, | think these kinds of -- this kind of
| anguage in these kinds of agreenents are describing
testing sone aspect of spoofing ability, but | don't
know specifically what this one is doing.

Q And do you know what the nobile penetration
test is?

A Sanme, sane answer.

Q It's referring to, in Exhibit 2042, FaceTec's
SDK testing.

Do you see that?

A Sorry. In --
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Q Exhibit --

A In this docunent?

Q Yes, Exhibit 2040.

A FaceTec's SDK testing, yes.

Q \What do you think they nmean by FaceTec's SDK
here?

A Again, | don't know many details about this

test, but off the top of my head, | think they nean
that they were given sone -- they were given access to
sone of FaceTec's software, and that's what they were
testing.

Q So would it be fair to say that they're
testing a version of FaceTec's SDK between March 11th
and March 27th, 20247

A  That sounds reasonable. | don't know how nuch
of the SDK, but yes.

Q Ckay. And as you sit here today, do you know
I f you studied that version of FaceTec's SDK between
March 11th and March 27th, 20247

A | didn't study a particular version of their
SDK, no.

Q OCkay. Do you know if this type of security
eval uation perfornmed by Praetorian is a paid
eval uati on?

MR. JOHNS: (Objection; vague.
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THE WTNESS: | don't know. | know that there
are a nunber of evaluations of these kinds of software
systenms or these kinds of systens. There are several
that, for exanple, were started by N ST, the National
Institute of Standards and Testi ng.

And at | east sone of those, | believe, are
unpaid or there's no fee for them or maybe there's
just a small docunentation kind of fee. | believe
there are also conpanies that do this as their
busi ness, or at least a part of their business, that
are paid to do it. | don't know for this one in

particul ar.

Q "This one" being Praetorian?
A Yes.
Q OCkay. |Is it typical for an evaluation such as

this to be a single page, as set forth here in
Exhi bit 20407

A | wouldn't call this an evaluation. | would
call this a certification or an attestation.

Q Uh- huh.

A And | do think that a single page is not
uncommon for that.

Q But as you -- strike that.

Did you see any docunments associated with

the security evaluation or attestation that's in
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Exhi bit 2040 in preparing your declaration?

A  Exhibit 20407

Q That's this docunent.

A Oh. So, |I'msorry, please repeat the
questi on.

Q Sure. Did you see any docunents associ at ed
wi th Exhibit 2040 in preparing your declaration?

A | believe | saw comments about it. | didn't
see, that | recall, any other docunentation about this.

Q \What do you nean, "coments"?

A If | recall correctly, the CTO of FaceTec
mentions this in his declaration, but 1'd have to go
back and doubl e-check on that.

Q Ckay. But you didn't see any of the
under | yi ng docunentation that Praetorian may have
associated with certification as shown here in
Exhi bit 20407

A | don't recall seeing anything el se.

Q Ckay. Al right. Let nme place in front of
you Exhibit 2038.

Do you recogni ze this exhibit?

A Yes, | do.

Q And what is it?

A It's aletter of confirmation from Bi xeLab,

about the testing they did.
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Q Andis it "Bixel Lab" or "Bixie Lab"?

A | don't know how to pronounce it.

Q Ckay. Let's just say Bi xeLab, because | think

that's probably easier to pronounce.

Previously, you testified that sone of these
organi zations are in the business of performng
certifications. Do you know if BixeLab is one of those
or gani zati ons?

A | don't

Q Ckay.

recall, no.

s it your understandi ng that

Exhi bit 2038 was associated with sone kind of testing
done by Bi xeLab?

A That is ny understanding, yes. | don't know

for sure if BixeLab did it or if they hired sonmeone to

do it or what, but in general, yes.
Q And what is it that they tested, Dr. Turk?
A Wll, it says here, near the top (as read):

Q

"Presentation attack detection | evel 2
eval uation of BRYK. ID with FaceTec
server version 9.6.30."

VWhat does BRYK.ID with FaceTec server version

9.6.30 nean to you?

A

| may have seen that

but |

don't

recal l

what

BRYK. I D i s.

It seens |ike

don't

in sone of the other docunents,

recal |l of fhand. | think the rest of it is
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a version of sonme of FaceTec's software.

Q Do you recall review ng FaceTec server version
9.6. 307

A Not offhand. It may have been nentioned in
sone of the other docunents that | reviewed.

Q Ckay. And Exhibit 2038 refers to
"Presentation attack detection (PAD) level 2."

VWhat is that?

A | don't recall the details of it, but in
general, it's a set of tests to determne, is this
potentially unsecure attack of a bionetric systemor a
conponent of a bionetric system successful or not?

And it tends to do many different tests and
many di fferent exanples of trying to spoof the system
or find an unsecure hole in the system essentially,
and then reports on its results.

Q Ckay. The exhibit refers to a |level A
presentation attack. Do you know what that is?

A | think I knew that at sonme point, but | don't
remenber.

Q Ckay. And do you know what a |evel B attack
is, as nmentioned in the exhibit?

A Same answer. | think the level Bis nore
sophi sticated or a harder attack, but | don't recal

the details.
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Q Let ne place in front of you Exhibit 2039.
Do you recognize Exhibit 2039, Doctor?

A Yes.

Q And what is it?

A It's a letter of confirmation from Bi xeLab
about testing that was done on sone of FaceTec's
sof t war e.

Q And the letter of confirmation refers to
"BRYK. | D Ext ensi on version 9.60.30."

VWhat does that refer to?

A | don't know for sure. | presune it's a
versi on of FaceTec software, but |I'm not sure.

Q Conparing that phrases in Exhibit 2039 with
BRYK. ID with FaceTec server version 9.60.30 in
Exhi bit 2038, can you explain the difference?

A No, | don't know the difference -- sorry.
Bet ween those particular |ines?

Q Yes.

A No, | don't know the difference.

Q Ckay. Exhibit 2039 also refers to
“mat ch- 3d- 2d-face-portrait API."

Do you see that?
A Yes.
Q \What does that refer to?

A | believe it's part of FaceTec's APlI, part of
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their software, and | believe it's a part that -- a
part that matches a 2D imge, |like on a driver's
license, like we saw in the video we | ooked at earlier
today, with an actual person.

But I"'mreally just going on the name of it
for that. | don't recall any details specifically
about it.

Q Ckay. So going back to Exhibit 2038, the
first BixeLab letter of confirmation that |I showed
you - -

A Yes.

Q -- it refers to an attack presentation
classification error rate, sort of in the mddle of the
page.

A | see that.

Q \VWhat do you think that refers to?

A It's a statistic that | think is used fairly
commonly in these kinds of testing. And | believe it
probably refers to when there is a certain kind of
attack that is being presented to in the test, what is
the error rate; that is, how often does -- do those
ki nds of presentations produce errors in ternms of, for
exanmpl e, |liveness or non-I|iveness.

So, for exanple, in the first |ine belowthat,

It says O percent, so no errors in the |evel A attacks,
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and then O percent, no errors in the level B attacks in
the testing.

Q Do you know the difference between attack
presentation classification error rate and attack
presentati on non-response rate, as shown in
Exhi bit 20387

A In general, | don't know specifically if
Bi xeLab is using it the sane way that | would, but in
general, | think that refers to there are tinmes when no
decision is the output in this kind of testing, and
that's a different category than a real face or not
face.

And so | believe that the letters bel ow this,
the little a and little b, saying |level a attacks,
there were 0 percent no decision outputs, and there
were .83 percent -- or, actually, | my not be
interpreting this correctly.

So I"'mnot really sure how they're using it.
| -- simlar language is used in the field, but 1'd
have to actually think a bit to actually get it right.

Q Ckay. Do you know, as you sit here today,
what bona fide presentation classification error rate
and bona fide presentati on non-response rate nmean in
Exhi bit 20387

A | don't know specifically except that in this
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ki nd of testing, the lower the better. So the
0 percents are good outcones.

Q GCkay. So now turning to Exhibit 2039, it
tal ks about the (as read):

“...following netrics were neasured at

a matching threshold of 5."

Do you see that?

A Yes.

Q \What does it nean, "a matching threshol d of
5"?

A So sort of like sonme of the patent discussion
we had earlier today, in a binary decision of, for
exanpl e, real person or not, there is often first a
val ue that gets conputed, and that value is conpared to
a threshol d.

So in this case, 5is the threshold being used
for the value that has been conputed to then decide, am
| saying it's a match or not or am| saying it's a live
face or not a live face?

Q So 5 is reflecting what? Is it a -- sorry.

A  Yeah, | don't know what the specific
coordinate systemis in this -- in these nunbers, 5 and
6.

Q Ckay. Do you know what a false match rate is?

A Yes. It's the rate of incorrect matches.
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Q So do you know what a false non-match rate is?

A It's the rate of incorrect non-mtches.

Q Ckay. The letter of confirmation refers to
| SO | EC 19795-1 and -2 standards.

Do you see that?

A | see the dash 2.

Q If you look right under where we were
di scussing regarding --

A Ch, yes.

Q =-- the metrics, do you see the reference to
those two standards?
A Yes.
Q Dash 1 and dash 27
A Yes.
Q Do you know what those stand for?
A No, not specifically.

Q Ckay. And turning back to Exhibit 2038, it
refers to, at the top, "I1SOIEC 30107-3."

Do you see that?

A | do, yes.

Q Do you know what that refers to?

A Not specifically, but like the others, it is
sonme standard that is -- | believe is used in the
i ndustry for these kinds of evaluations, but | don't

know specifically what the standard is for these.
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Q Okay. Let ne now direct you to Exhibit 2037.
Do you recogni ze Exhibit 2037, Dr. Turk?

A Yes, | do. |[|'ve seen this.

Q And what is Exhibit 20377

A It's another letter stating testing that had
been done on the FaceTec system

Q Okay. And in this case, they're testing
FaceTec ZoOm version 6.9.11; is that correct?

A Yes, that's what it says.

Q Okay. So are the letters of confirmation
certifications that we've | ooked at to date, are they
all testing the sane software, Dr. Turk?

And if we can just go back, renenber
Praetorian referred to SDK testing. That's
Exhi bit 2040. Exhibit 2038 referred to FaceTec server
version 9.60.30. Exhibit 2039 referred to a BRYK. ID
extension version 9.6.30, and this Exhibit 2037 refers
to a FaceTec ZoOm version 6.9.11.

MR. JOHNS:. (Objection; vague.

THE W TNESS: So, sorry, the question is?
BY MR. ARJOMAND:

Q Are they all testing the sanme software,

Dr. Turk?

MR. JOHNS: Objection; vague.

THE WTNESS: | don't know exactly what is

Page 165

Veritext Legal Solutions
Calendar-CA @veritext.com 866-299-5127

Jumio EX1059 Page 165
Jumio v. FaceTec [IPR2025-00107




© 00 N o 0o b~ w NP

N N N N NN P P PR R R R R R
g N W N P O © O N O O M W N P O

covered by the way the software is titled in these
docunents. | believe -- given what the CTO of FaceTec
had to say about these, | believe that they are testing
aspects of FaceTec software related to |liveness
detection, but | don't know anything about the
ver si oni ng.
BY MR, ARJOVAND:

Q So when you say "I believe they are testing
aspects of FaceTec software related to |iveness

detection,” what did you nean by that?

A | meant that. Maybe you could ask sonething
el se.

Q Okay. Can you expand on what you neant by
"testing aspects of FaceTec software related to
| i veness detection"? Do you know what those aspects
are?

A Not specifically. | know that FaceTec
software includes |iveness detection, and it's an
I nportant part of it. It, like any software, includes
ot her things, many of which would be very nundane and
not relevant to bionetrics testing, but | believe these
tests are related to liveness detection.

Q Ckay. Let nme direct your attention back to

Exhi bit 2037. It was the last exhibit that | gave to

you.
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So do you see that third paragraph fromthe
bottom that begins with "The 6 artifacts"?

A Yes.

Q So it says (as read):

"The 6 artifacts or species used in
the test effort were two life-1like
dolls, two realistic | atex masks, one
custom made resin mask and one
realistic silicone mask with a cost of
up to $300 each."

Do you see that?

A Yes.

Q So is it your understanding that they used
these artifacts or species to attenpt to spoof the
FaceTec ZoOm version 6.9.117

A It seens like that's what they did, yes.

Q Ckay. Do you know what |evel 2 PAD test
effort neans? |It's in the second to |ast paragraph.

A | don't know the details about what defines
the different levels. Generally, | believe the |arger
the nunber for the level, the nore severe the test.

But in general, it's testing presentation
attacks, nmore or |l ess spoofing attenpts of the system

Q Al right. Let nme place Exhibit 2078 in front

of you.
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Do you recogni ze this docunent, Dr. Turk?

A | do, yes.

Q And what is this docunent?

A It's like the last one, information about
testing of FaceTec software.

Q OCkay. So in the fourth paragraph fromthe
bottom it refers to "The subjects for the test were
cooperative."

Do you see that?
A | do, yes.
Q And it says that they were, quote (as read):
“...willing and able to provide any
and all bionmetric sanples, including
hi gh quality photos and vi deos of
their |ikeness."
Do you see that?

A  Yes.

Q And then at the end of that paragraph, it says
(as read):

"This is considered a Level 11 PAD
test effort (first of three levels)."
Do you see that?
A Yes.
Q Now, conparing Exhibit 2078 with Exhibit 2037,

the other iBeta letter, does this help you understand
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better the difference between a level 1 PAD test effort
and a level 2 PAD test effort?

A | think it's consistent with what | -- with ny
understanding of it that | described before, that the
hi gher the nunber, the nore severe the test.

Q So wuld it be fair to say that a |level 1 PAD
test effort is directed to two-di nensional attacks,
such as photos and videos of a person's |likeness?

A | don't knowif it's limted to that. |
expect it includes that.

Q Okay. And would you understand that a |level 2
PAD test would be directed to three-dinensional masks
and dolls conpared to a level 1 PAD test effort which
woul d be focused on photos and videos that are
t wo- di nensi onal ?

A | don't recall seeing a full description of
the levels, so I'mnot sure if those are necessarily
fully contrasting to, but it does seemlike level 2
i ncludes, for exanple, lifelike dolls and masks. |
don't know if level 1 includes those kinds of things or
not .

And again, | was not involved in these tests
directly, so I'mjust looking at what's witten here.

Q | see. Wiy do you think, Dr. Turk, that iBeta

is -- strike that.
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Why do you think iBeta, Dr. Turk, is utilizing
one | evel of tests that's focused on 2D photos and
videos for its certification in Exhibit 2078 and
utilizing or focusing on three-di nensi onal masks and
dolls for a second |evel of certification in
Exhi bit 20377

A Not knowi ng the details of the testing, ny
guess off the top of ny head is that the things
mentioned in the 2037 exhibit are consi dered nore
severe, nore tests, nore difficult to pass, thus it was
a higher |evel.

Q \What nakes it nore severe or difficult to
pass?

A Not knowi ng everything that's in level 1 and
everything that's in level 2, | don't know if | can say
i n general what makes everything nore difficult.

Q Well, what -- is there an increase in
conplexity -- strike that.

Is there an increase in the severity of the
test between utilizing a 2D photo or video to spoof a
system as opposed to utilizing a 3D doll or a mask?

A | think -- it's hard to say w thout know ng
nore about the system but | think in general, the
i mge or video has for a long tinme been the npbst conmon

nmet hod of trying to spoof a system and so people have
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worked very hard to -- to counterattack that. And so
to me, that would be a natural first level for testing.

And then the things that | ess frequently show
up, which mght be nore difficult but m ght just be
| ess frequent, would be in a separate |evel.

Q | see. So Exhibit 2078 that has the iBeta
certification that is directed to photos and vi deos was
I ssued on August 20th, 2018; is that correct?

A Yes.

Q And then Exhibit 2037 that was directed to
lifelike dolls, masks and -- yeah, and nasks issued on
February 7th, 2019; is that correct?

A Yes.

Q So wuld it be fair to say that FaceTec is
seeking to ensure that its systemis not spoofed by
evol ving types of attacks such as fromutilizing 2D
phot os and videos to 3D dolls and nasks?

MR. JOHNS: (Objection; vague.

THE WTNESS: | think any conpany woul d want
to be evolving their systemto neet the |atest kinds of
attacks that they m ght be facing.

BY MR, ARJOMAND:

Q And in citing all of these exhibits that we've

been di scussing with regard to FaceTec software,

speci fically Exhibit 2037, 2038, 2039, 2040 and 2078,
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did you ever go back and | ook to these conpanies
testing protocol s?

A | don't believe |I |ooked at their testing
pr ot ocol s.

Q Okay. And we had previously discussed that
some of these organizations are in the business of
providing certifications.

Do you know if iBeta is one of those?

A | don't know for sure what their status is.

Q Ckay. You seenmed to hesitate on that one.

A | wouldn't read into that. | didn't nmean
anyt hi ng by hesitating.

MR. ARJOMAND: Ckay. Fair enough.
Ckay. Let's take a break.
(Recess.)

MS. NGUYEN: Back on the record.

FURTHER EXAM NATI ON
BY MS. NGUYEN:
Q Okay. Dr. Turk, if we could take a | ook at
Tani i, paragraph 5.
Ckay. So in paragraph 5, it tal ks about a
description of related art.
Let me know when you're there.

A " mthere.
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Q OCkay. And Tanii is related to i mage
processi ng of captured i mages that have i mage warp,
woul d you agree?

A Yes.

Q Ckay. And then paragraph 6 expl ains that
i mge warp is caused when the three-di nensional face of
a person cones closest to the canera, yes?

A Yes, that's describing the perspective
di stortion we tal ked about earlier.

Q Ckay. And now turning to paragraph 47, Tani
expl ains this concept (as read):

"Three-di mensionality is determ ned
because when the object, main object
and cel |l ul ar phone are cl ose together,
the result is an unnatural imge
havi ng an exagger ated perspective,”

ri ght?

A Yes.

Q And if there's imge warp present in the
canera, then the object in the image is
t hree-di nensi onal when cl ose up, correct?

MR. JOHNS: Objection; form
THE WTNESS: | would say it's not that
sinple, so I"'mnot sure | would agree with that

statenent.
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BY MS. NGUYEN:
Q Ckay. Well, let's take a | ook at figures 4A
and 4B of Tanii.
And do you see that there's inmage warp present
in the captured inmage relative to Figure 3B?
A | see that there is perspective distortion,
warp, in 4B relative to 3B.
Q Ckay. So here, the perspective distortion
warp is due to the object in the i mage being
t hree-di nensi onal, would you agree?
A Yes.
Q Okay. Now, let's go to paragraph 74.
And paragraph 74 discloses a size detector 204
that detects the size of the imge of the main object.
Do you see that?
A | do, yes.
Q And if we go to paragraph 61, paragraph 61
states (as read):
“"The i mage of the main object,
particularly the imge of the face of
the user who's hol ding the cellular
phone one is captured.”
So woul d you agree that the main object in
Tanii is a user's face?

A Here, it's described that way. In a |ot of
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other places in this reference, it's just referred to
as the object.

Q Ckay.

A It seens like it could be other things.

Q Ckay. And so in order for Tanii to detect the
size of the user's object, would it need to be able to
detect the face?

A Not necessarily. |t would need to be able to
detect an object. That object may happen to be a face,
but it may not be detecting a face specifically.

Q Ckay. But it needs to detect the object in
order to determ ne the size of the object. Is that
fair?

A Yeah, | think so.

Q OCkay. So let's |look at paragraph 101.

And in paragraph 101, it tal ks about nmeasuring
the distance fromthe main object to the cellular
phone. Do you agree?

A  Yes.

Q And sane paragraph (as read):

"I'f the distance between the main

obj ect and the cellular phone is

greater than or equal to a threshold

val ue, then Tanii does not perform

| mage correction," right?
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A That's correct.

Q Okay. And if the distance between the nmain
obj ect and the cellular phone is between threshold
val ues D1 and D2, then a | ow degree of correction is
applied, right?

A That's right.

Q And if the distance between the main object
and the cellul ar phone is greater than the threshold
D2, then a high degree of correction is applied, yes?

A That's what it says, yes.

Q Okay. So Tanii determ nes the distance
bet ween the main object and the cellular phone and then
applies different I evels of correction depending on the
di stance, yes?

A That's how it's described here, yes.

Q And different distances may have different
degrees of distance-induced distortion, right?

A It's -- that's also a conplicated question.

The distortion that's being tal ked about here
Is not a function of the distance to the object. It's
a function -- it's a function of the distances within
t he object. For exanple, if it were a face --
Q Ckay.
A -- the various parts of the face are at a

di fferent di stance to the canera.
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Q Right.

A It's those differences that causes this
effect, not the distance to the object.

Q Because the object is three-di nensional ?

A The three-dinensionality of the object is
t hose differences in terms of how far your -- the tip
of your nose is or how far away your cheek is or how
far away sonmething else is --

Q Ckay.

A -- not the general distance to the face.

It's the relative distances that cause this
perspective effect.

Q Okay. So let's -- just to make this a little
sinpler for me, let's talk about, let's say, the nose,
right? Let's talk about a part of the object, the nose
of the user's face.

So what different distances between the
cel l ul ar phone and the nose lead to different degrees
of distortion in Tanii?

A The distortion would be there geonetrically in
any case, but when you nove the object closer to the
canera, you could say the degree of the distortion --
of all the distortions are made | arger.

So the cause of the distortions is the 3D

structure of the face, but those distortions get |arger
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when some things nove closer to the canera.

Q So the distortion changes with respect to
di stance; is that right?

A They change as a function of distance, but
t hey are not caused by di stance.

Q | see. Okay. | see. | understand.

VWhen you say "they change,” you nean there's

di fferent degrees of distortion?

A | would say the effects are different, are
| ar ger.

Q The distortion effects?

A The distortion effects are |arger, the
perspective distortion effects.

Q Ckay.

FURTHER EXAM NATI ON
BY MR, ARJOMAND:
Q So, Dr. Turk, let ne direct you back to your

decl arati on.

And | want to direct you to paragraphs --
strike that.

| want to direct you to your declaration at
Exhi bit 2061 at paragraph 466. So this paragraph is in
a section relating to i Proov and Jum o copyi ng FaceTec

sof tware that begins on the previous page, page 214.
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A

Q
revi ewed
decl arati

A
necessari
appendi x
conpar es

Q

you're cCi

Do you see that?

Yes.

So in paragraph 466, you say (as read):
“I'n my opinion, iProov software

replicates key features of FaceTec's

t echnol ogy, including the use of

facial images captured at varying

di stances to verify three-

di mrensionality, further supporting a
findi ng of copying and reinforcing the
nonobvi ousness of the clainmed inventions."
Do you see that?

Yes.

Do you recall what iProov software you

i n providing your opinions on copying in your
on, Exhibit 20617

O fhand, | don't recall all of them

ly. Some of it, |I believe, is laid out in the

- | forget what appendi x nunmber it is -- that
FaceTec and Jum o and i Proov, | believe.

Uh- huh. Ckay. So here, in paragraph 466,
ting to Exhibit 2059, which | will tell you is

t he decl aration of M. Rose.

So did you rely on that declaration for naking

statenments regarding i Proov's alleged copyi ng?
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A | did, yes.

Q Okay. And then if you nove to paragraph 468,
you refer to Exhibit 2060.

Do you recall what that exhibit is?

A Not of f hand.

Q Having | ooked at the exhibit listing in your
decl arati on, does that refresh your recollection as to
what Exhibit 2060 is?

A Yes. | haven't | ooked at this for a while,
but I think it's a one-page declaration that's --
that's, | think in sonme sense, validating the existence
of the web page that is |isted here.

Q Okay. And let ne now direct you to
Appendi ces A through D where you go through the iProov
product with respect to the clains.

And if you can just go through those pages --
there's a fair nunber of pages -- and | et ne know what
el se you've cited, in terns of exhibits, beyond what
we' ve just discussed, which is Exhibit 2059 and
Exhi bit 2060.

Il wll tell you that |'ve done that process,
and the only other exhibit that | saw was Exhi bit 2071,
but I would appreciate if you could confirmthat.

A Do you nmean overall in Appendices A through D

or just in the iProov colum?
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Q Just in the iProov colum, for Appendices A
t hrough D.

A Okay. | had a quick perusal.

| think I would agree with what you sai d.

Q Ckay. Dr. Turk, did you create these eight
appendi ces that are attached to your exhibit?

A No, | didn'"t. And I don't claimto have done
that in the declaration. This was provided to ne.

Q Okay. And you just reviewed it for accuracy
and agreenment ?

A Yes, that's correct.

Q Okay. So would it be fair to say that in
determ ni ng whether the clainms of the chall enged
patents are enbodied -- strike that.

Wuld it be fair to say that whether the
I Proov product is enbodied in the clainms of the
chal | enged patents you | ooked at, Exhibit 2059, which
was M. Rose's declaration, Exhibit 2060, which was
t hat declaration that attached a docunent, and
Exhi bit 2071, which is a video, | believe?

A | believe that's correct.

Q As you sit here today, do you recall review ng
anything else in preparing or review ng Appendices A
t hrough D for the i Proov anal ysis?

A | don't think so.
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Q Ckay. Now, let nme direct you to paragraph 471
of your declaration.

So paragraph 471 relates to the all eged
copying of Petitioner Jumio with respect to FaceTec
sof t war e.

Do you see that?

A Yes.
Q And in this section, beginning wth
par agraph 470 and going to paragraph 473, you're
citing, again, M. Rose's declaration and the video
that is Exhibit 2077.
Do you see that?
A 20777

MR. ARJOMAND: Actually, strike that. 2077 is
not a video. | think it's a docunment. It's a
docunent, and Exhibit 2072 is the video.

THE W TNESS: Yes, | see that.

BY MR, ARJOVAND:

Q Ckay. So by ny count, you're considering
Exhi bit 2059, Exhibit 2077 and Exhibit 2072 in this
portion of your declaration; is that correct?

A The portion you're referring to is these
par agraphs here or --

Q Yes.

A Okay.
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Q Actually, let ne go back.

Specifically, paragraph 470 also refers to
Exhi bit 2073.
Do you see that?

A Yes.

Q So with respect to paragraphs 470 through 473
of your declaration, at least to ne, it appears that
you're relying on Exhibits 2059, 2072, 2073 and 2077,
Is that correct?

A That seens right, yes.

Q Okay. | hate to ask you this, but can you go
t hrough your appendices -- | guess it would be the | ast
four -- and let nme know if there are any other exhibits

that you relied on with respect to Jum 0?

A  Appendices E through H?

Q That's correct.

A Does anybody know on what page Appendi x E
starts?

Q | have page 374.

A  Thank you.

Q And if you want to call out the exhibits that
you see that are different fromwhat | just |isted,
that's fine. And nost of themare likely at the end.

A "1l call themall out, if that's okay.

Q Yeah, that works too.
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A 2070, 2059, 2072, 2076, 2074, 20- -- | said
2059.

Q Yes.

A | believe that's all, if | didn't m ss any.

Q GCkay. So | have you stating Exhibits 2059,
2070, 2072, 2074 and 2076; is that correct?

A It sounds right.

Q Ckay. And then there were two additional
exhi bits that were nentioned in your declaration at
par agraphs 470 through 473. Those would be Exhibits
2073 and 2077.

Does that sound right to you?
I n paragraph 4737
I n paragraph 470, you refer to Exhibit 2073.

> O »

| see it.

Q And in paragraph 471, you also refer to
Exhi bit 2077.

A That's correct.

Q Sointotal, |I have Exhibits 2059, 2070, 2072,
2073, 2074, 2076 and 2077 that were either referenced
I n your declaration with regard to the all eged copying
by Jumi o or referenced in Appendices E through H.

Does that sound right?
A Il will take your word for it, yes.

Q Ckay. And so would it be fair to say that in
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det erm ni ng whether Petitio
t he chall enged clains of th

Exhi bits 2059, 2070, 2072,

ner Jum o's product enbodi ed

e patent, you | ooked at

2073, 2074, 2076 and 20777

A Yes, | think that's correct.

Q And did you look at any other exhibits in
doi ng that analysis, Dr. Turk?

A | don't think I did.

Q OCkay. Now, let nme direct you to Appendi x C.
It's on page 306 of the declaration, if that would be
hel pful to you.

A Appendi x C on 3067

Q Page 306.

A Page 306. Oh, it's not the begi nning of
Appendix C. It's in Appendix C, right?

Q Yes, it's showing elenment 1[d].

A Okay. Thank you.

Q So if you can just read elenment 1[d] to
yourself. It expands -- it goes from page 306 to
page 312.

Do you see that?
A | do, yes.
Q So if you could read those pages, specifically

the claimlanguage and what you provided in terns of

anal ysi s

with respect to i Proov, and then I'll ask you

a few questions.
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| should note that with respect to i Proov, you
cite to Exhibit 2071, which is a video. W can
certainly play that video if you need to review it.

A  And just to be clear, as | said, | don't cite
to these. This appendix cites to them And | review
and agree with the appendi x.

Q Ckay.

A  Okay.

Q Okay. So | want to ask you how you believe
the image that's on page 308 from Exhi bit 2071 neets
the claimlimtation 1[d].

A So the claimlimtation is about conparing
bi onetric data fromtwo i mages at two different
di stances. The inmage there, from Exhibit 2071, is
showing a face in an oval. And | presune fromthat,
that there is an oval of a different size that is shown
here before or after this and the user is adjusting for
that -- for his face to fit that oval.

And the video there tal ks about bionetric
profile and using a face to log in. There's bionetric
I nformation being referred to, and it seens |like a
reasonable inference to ne to say that -- to believe
that biometric information my well be conpared here,
simlar to the claimlimtation.

Q But do you know if bionmetric information was
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actual ly conpared?

A | don't know that for sure. |1'd be interested
to | ook nore closely at iProov's systemto determn ne
that for sure --

Q Ckay.

A -- but it seens possible and perhaps probabl e.

Q And taking a look at limtation 1[d], it says
(as read):

"...when the expected differences

result fromfisheye type distortion."

VWhere woul d that be disclosed in Exhibit 2071,
as shown here in your declaration?

A Of course, this is only one franme fromt hat
exhi bit here, but when capturing information fromfaces
at two different distances, which | believe this oval
I's representing one of those distances, the changes
that will happen are due to what the patent here is
calling fisheye distortion, what | also cal
perspective distortion.

Q So fisheye distortion is not a type of
perspective distortion?

A As we discussed earlier today, fisheye has
been used quite frequently over the years by people to
refer to either one or -- either one or perhaps both of

the kinds of distortions we discussed this norning,
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| ens- based radial distortion, |ike pincushion or barrel
di stortion, or, alternatively, perspective distortion.

So in the context of these clains, when it
uses the word "fisheye" here, it is referring to
perspective distortion.

Q OCkay. Dr. Turk, let nme direct you to page 246
of the appendices in your declaration.

A  Okay.

Q So page 246 sets forth claiml1l limtation D6,
which is a conparing step.

Do you see that?

A Yes.

Q And take a look at what you cited for iProov
Wi th respect to that limtation

A  Ckay.

Q So wth respect to this limtation, does
i Proov's product -- strike that.

Wth respect to this Iimtation, does what
you've cited in Exhibit 2071 show the actual conparing
step?

A You're asking if the imuge there that is shown
here shows the conparison step?

Q That's correct.

A | don't believe the inmage itself shows that
step. | think the inference fromthis inmge and
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actually the whole video that this inmge cones fromis
that it seens to ne that it's very likely that's what's
happeni ng.

Q What would you need to review to confirmthat
I nference?

A Utimately, iProov software.

Q Al right. Let nme direct you to page 451.
It's in the appendi ces of your decl arati on.

A Okay.

Q Al right. So page 451 sets forth limtation
1[d] for the '938 patent. |In this case, there's
anal yses with respect to Jum o's product.

So if you could just take a mnute to review
that analysis, and I'll have a few questions for you
regardi ng that.

A Okay.

Q So does what you cited for this limtation
wth respect to Jumo actually show the determ nati on
step or elenment of 1[d] of the '938 patent?

A | believe the video, Exhibit 2072, provides
good evidence that that's probably what's happeni ng.

Q You say, "probably what's happening."”

Is that, again, sort of what you previously
testified as an inference?

A Yes, in the sense that | have not seen their
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sof tware and been able to anal yze exactly how their

syst em wor ks.

Q Ckay.
A But fromwhat | can tell, it seens very
likely.

Q So in both cases, with respect to i Proov and
Jum o, you haven't reviewed the underlying software of
t he products that you believe enbodi ed the chall enged
clainms; is that -- the challenged patents; is that
correct?

A That's right.

MR. JOHNS: All right. Let's take a break.

(Recess.)

MR. ARJOMAND: We have no further questions on
cross-exam nation. W pass the witness, and we reserve
the right to recross Dr. Turk if you have further
redirect.

MR. JOHNS: Sounds good. If we could have a
couple mnutes just to | ook things over and see what |
have.

MR. ARJOMAND: Okay. Sounds good.

(Recess.)

MR. JOHNS: | have no other questions, so |
thi nk we're done.

(TIME NOTED: 3:35 p.m)
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I, the undersigned, a Certified Shorthand
Reporter of the State of California, do hereby certify:

That the foregoing proceedings were taken before me
at the time and place herein set forth; that any
witnesses in the foregoing proceedings, prior to
testifying, were administered an oath; that a record of
the proceedings was made by me using machine shorthand
which was thereafter transcribed under my direction;
that the foregoing transcript is a true record of the
testimony given.

Further, that if the foregoing pertains to the
original transcript of a deposition in a Federal Case,
before completion of the proceedings, review of the
transcript [ ] was [ ] was not requested.

I further certify that I am neither financially
interested in the action nor a relative or employee of
any attorney or any party to this action.

IN WITNESS WHEREOF, I have this date subscribed my

name.
Dated: January 9, 2026

71 ddiél MNevtad

NADIA NEWHART, CSR NO. 8714
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CHRI STOPHER C. JOHNS, ESQ.
Chri st opher. Johns@ i nnegan. com

Janaury 9, 2026
RE: Jum o Corporation v. Facetec, Inc.

1/ 8/ 2026, Expert Matthew A. Turk , Ph.D. (#7811277)

The above-referenced transcript is available for
revi ew.

Wthin the applicable timefranme, the w tness should
read the testinony to verify its accuracy. |If there are
any changes, the w tness should note those with the
reason, on the attached Errata Sheet.

The witness should sign the Acknow edgnent of
Deponent and Errata and return to the deposing attorney.
Copi es should be sent to all counsel, and to Veritext at
(production-ca@eritext.com

Return conpleted errata within 30 days from
recei pt of testinony.

If the witness fails to do so within the tine

allotted, the transcript may be used as if signed.

Yours,

Veritext Legal Sol utions
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Jum o Corporation v. Facetec, Inc.

Expert Matthew A. Turk, Ph.D. (#7811277)
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Expert Matthew A. Turk, Ph.D. Dat e
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Jum o Corporation v. Facetec, Inc.
Expert Matthew A. Turk, Ph.D. (#7811277)
ACKNOALEDGEMENT OF DEPONENT

|, Expert Matthew A. Turk , Ph.D., do hereby declare that I
have read the foregoing transcript, | have made any
corrections, additions, or changes | deened necessary as
noted above to be appended hereto, and that the sane is
a true, correct and conplete transcript of the testinony

gi ven by ne.

Expert Matthew A. Turk, Ph.D. Dat e
*If notary is required
SUBSCRI BED AND SWORN TO BEFORE ME THI S

DAY OF , 20

NOTARY PUBLI C
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