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St enogr aphi ¢ deposition of
NI KOLAGCS PAPANI KOLOPQULGS, PH. D.,
held in M nneapolis, Mnnesota before
Tanya L. Verhoven-Page, Certified Court

Reporter (GA), Licensed Court Reporter

(TN) and Certified Shorthand Reporter (TX).
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I NDE X
W TNESS: NI KOLACS PAPANI KOLOPOULGS, PH. D.
Exam nati on Page
BY MR HERNMAN 6
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EXHI BI TS | NDEX:
Papani kol opoul os
Deposi tion
Exhi bi t Description Page
Exhi bit 1003 Decl arati on of N kol aos
Papani kol opoul os 9
Exhi bit 1005 United States
Patent. US Patent
No.: 6,161,072
(C apper) 69
Exhi bit 1009 United States
Patent. US Patent
No.: 6, 005, 494
(Schramm) 69
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M NNEAPOLI S, M NESOTA; THURSDAY, OCTOBER 31, 2024
11: 01 A M
Ther eupon - -
NI KOLAOCS PAPANI KOLOPOULGS, PH. D.
called as a wtness, having been first duly sworn,
was exam ned and testified as follows:
EXAM NATI ON
BY MR HERVAN
Q Doctor, could you pl ease state your full
name for the record.
A "' m Ni kol aos Papani kol opoul os.
MR. HERVAN: And this is Patrick
Herman from Orrick, Herrington &
Sutcliffe here on behalf of patent owner.
And just for clarity the deposition
here today is in a proceedi ng captioned
Tesla, Inc. v. iQAR Inc. in IPR
22400545.
Counsel for petitioner, would you
like to introduce yourself?
MR. JHURANI : Yes, good norning.
This is Karan Jhurani with Fish &
Ri chardson, appearing here on behal f of
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 6
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petitioner Tesla.
BY MR HERMAN:

Q Now, Doctor, have you been deposed
bef or e?

A Yes.

Q Approxi mately how many tinmes would you
say?

A Around eight tinmes, depending if you
count an | DC deposition.

Q So despite that past experience, before
we begin, I"'mgoing to go through a few basic ground
rules to nmake sure we're on the sane page and to help
ensure that things go snoothly.

So the first is, as you saw, there's a
court reporter here. So it's inportant that you
respond verbally to ny questions so that they can
record your testinony; is that okay?

A Yes.

Q It's also inportant that we try not to
tal k over each other so that there's a clear record.
And 1'lIl do ny best to wait for you to finish before
aski ng anot her question, and | al so ask that you wait
until 1'"mdone with ny question before answering.

| s that okay?

A Absol ut el y.

7
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Q You're also entitled to a question you
understand. So if anything | ask is unclear, please
|l et me know, otherwise |I'l|l assune we're on the sane
page. |Is that al so okay?

Yes.

Q And | ask that you not | ook at anything
during the deposition besides docunents that | give
you. And if you do |ook at anything, for instance,
your own el ectronic copies of your declaration, | ask
that you tell ne. |Is that okay?

A Yes. So do you want me to use your copy
or the electronic copies? | nean --

Q So whi chever is easier for you, but I'd
li ke you to Il et me know what you're doi ng when
answering questions. |Is that okay?

A Yeah. Let's start with the assunption
|"mgoing to use the electronic copies, and | can put
them on the share screen that you can see that they
are marked and so on and so forth.

Q You don't have to put themon the share
screen. You representing that they' re unmarked is
fine.

Next, | ask that you not have any side
conversations or use technology to chat or

communi cate with anyone during the deposition. |Is

8
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t hat okay?
A Yes.
Q Now, is there anything that would prevent
or interfere with your testinony today?
A No.
( Papani kol opoul os Deposition
Exhi bit No. 1003 was marked for
identification.)
BY MR HERMAN:
Q kay. So I'mgoing to start by putting
Exhibit 1003 in this I PR proceeding into the Chat.
And you have your own el ectronic version of 1003
that's clean, you can refer to that, or you can
downl oad what | just put in the Chat.
A Yeah, |'musing ny own el ectronic copy.
Q So what is Exhibit 1003?
A My decl aration regarding the particul ar
| PR
Q And this declaration relates to U. S
Patent 8,972,161, correct?
A Yes.
Q Is it okay if |I refer to that today as
the '161 patent?
A Yes.
Q Now, sitting here today, is there
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 9

Patent Owner Ex. 2002, p. 9
Tesla v. iQar, IPR2024-00545



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

TESLA vs Nikolaos Papanikolopoulos, Ph.D.

iIQAR, INC. October 31, 2024
10

anything in your declaration, Exhibit 1003, that you
bel i eve to be inaccurate?

A No.

Q Ckay. Could you turn down to Paragraph
57 of your declaration for ne.

A G ve ne a mnute.

Q And if it helps, | believe that is on
Page 34 of the exhibit PDF

A Bear with nme a second. Yes.

Q So this paragraph appears in a part of
your decl aration explaining why, in your view, a
prior art reference to Neiss renders the '161
patent's clains obvious; is that right?

A Yeah, I'"'mreferring in particular to 1A

Q And this paragraph, as you noted, begins
a discussion of the limtation in Caim1l of the '161
patent requiring, quote: Receiving a route at a
conputer of said vehicle, end quote.

I's that correct?

A Yes.

Q Now, if you turn all the way down to
Paragraph 67 in this particular section of your
decl aration --

A Yes.

Q -- you note here that: A PCSITA woul d

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 10
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have understood that the onboard conputer which

I mpl ements Neiss' PCC bl ock receives a route, e.g.
receives a prediction horizon, or receives a set of
prediction horizons that constitute a conplete
origin-to-destination route.

Do you see that text in this paragraph?

A Yes.

Q And then in the rest of the paragraph you
go on to reference the inclusion of 3D digital road
map and other data in the prediction horizon, true?

A Yes.

Q So, in your view, Neiss' prediction
horizon that's filled with this map data is a route
that is received by Neiss' system correct?

A Counsel, the description of the route and
the receiving of the route starts a little bit
earlier. So I'mstarting the description at
Paragraph 60. So | want to make sure that we put
things into context.

Q Sure. So is there anything wong about
what | just said, that, in your view, Neiss'
prediction horizon that's filled with this 3D map and
other data is, in your view, a route that is received
by Neiss' systen?

MR, JHURANI: Objection to form

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 11
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THE W TNESS: Can you repeat the
guesti on?
BY MR HERMAN:
Q Sure. |s there anything wong with ny
statenment; and | said, in your view, Neiss'
predi ction horizon, when it's filled with the 3D map
data and the other data that you reference in
Par agraph 67, in your view, constitutes a route that
is received by Neiss' systenf
MR, JHURANI: QObjection to form
THE WTNESS: Counsel, if I'm-- if
I"'mallowed, | would Iike to go to
Par agr aph 60, because basically |I'm
stating the context under which the
par agr aph that you nentioned should be
viewed. | want to be accurate to the
record.
So if you | ook at Paragraph 60, I'm
saying: Neiss' optimzation algorithm
iteratively cal cul ates vehicle contro
paraneters that optim ze the vehicle
operating cost function froma
predeterm ned di stance, referred to as a
Predi ction Horizon, along the route ahead
of the vehicle.
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 12
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And | have the references fromthe
Tesla -- from-- basically, the reference
| consider, Neiss.

A cruise control unit for a notor
vehi cl e, which mnimzes vehicul ar
operating cost, based on an anal ysis of
vehi cl e operating paranmeters and route
I nformation regarding a route section
ahead of the vehicle. 49, Abstract,
Claima1l.

Iteratively cal culating and storing
in a menory, vehicular paraneters that
m nimze said vehicle operating cost
function for a predeterm ned di stance
al ong set route of said vehicle.

And then | have Figure 10 annot at ed
where |I'm saying the Prediction Horizon.
And below |I"mindicating route, the whole
predi ction horizon or a portion of the
route. And I'mindicating integration
step, frame length. This is from Neiss.
And | have four franmes. And |I'm
continuing just to put in context what is
bei ng di scussed in the particul ar

par agr aph you nentioned, the prediction

13
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hori zon corresponds to a route.

And | want to put enphasis here:
Because it constitutes a path being
traveled by the vehicle. Additionally or
alternatively, Neiss discloses that the
vehicle traverses an overall route, for
exanple, one with a starting point and an
endi ng point or final destination where
the vehicle stops, and that its
optim zati on operations are perforned
iteratively for proportions of the route,
which Neiss refers to as the Prediction
Hori zon, ahead of the vehicle as the
vehicle continues to travel the route to
its final destination. As such -- and
want to enphasize this -- a POSI TA would
have understood that Neiss discloses a
vehicle traversing an overall route, with
optim zations perfornmed on each
iteratively updated Prediction Horizon
ahead of the vehicle as it travels this

route.

BY MR HERVAN:

your

Q Al right. So you just read a | ot

decl aration, correct?

14
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A Yeah, because basically in 62, I'm

sayi ng, noreover, and as explained below, Neiss, this
Is a receiving route. For exanple, it is receiving
ei ther inmedi ate prediction horizon ahead of the
vehicle or the route represented by starting position
and an ending position or final destination at a
conput er of said vehicle, onboard conmputer in this
vehi cl e.

Q So what |'m having trouble with is your
Figure 10 in your declaration is an enpty prediction
hori zon. There is no data in it. Wen does it
becone a route? Is it a route when there's data in
it or isit aroute when it is enpty and there's no
data in it at all?

MR. JHURANI: (bjection to form
THE W TNESS: Can you repeat the
guestion? |'mnot sure | understand.
BY MR HERMAN:

Q Figure 10 in your declaration, it's just
a series of enpty blocks. There's nothing there,
right? There's no position data, there's no angle
data, there's no optinmal velocities. It's just a
container. There's nothing there.

| s an enpty container standing by itself

a route?

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 15
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A This is a conception di agram show ng
basically the route and the franes and their
segnents.
I f you see further -- let ne show -- in
ny declaration, | indicate -- bear with ne. So do
you want to go to Page 47, just before Paragraph 81.
Q Oh, okay. I'mthere. Go ahead.
A So if you see here the Figure 12A, |'m
showi ng, for exanple, how this disclosure, basically,
by Neiss, that would have the franmes, we have the
whol e route, which is the prediction horizon, and
then | have rows |li ke angles associated with the
grade of the road, grade use, velocity, throttle, et
cetera.
Q kay. So in this paragraph, you have an
annot ated version of Figure 12A from Neiss; is that
ri ght?
A Correct.
Q And you' ve |l abeled in Figure 12A the
entirety of what's shown, so Frane Zero, Frane 1,
Franme 2 and Frane 3, as the route or a portion of a
route; is that correct?
A Yes. It is a diagramthat |'musing, but
accurate, I'mtrying to -- the description is
actually -- starts earlier in paragraphs -- let ne
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 16
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see.
Par agraph 68 and after, until basically

t he paragraph which is imedi ately before, where I'm

trying to describe why basically the Limtation 1A is

di scl osed by Nei ss.

Q Now, in the figure that you' ve annotated
here, Figure 12A, there are sonme angle and radi us
data points that are included; is that correct?

A Yes.

Q And they're shown in Frane Zero, but
there's kind of a series of dots at the end of the
list of angle and radi us neasurenents. Do you see
t hat ?

A Yes.

Q Is that meant to represent that there are
angl e and radi us neasurenents in the other franes, as
wel | ?

A Yeah. | believe Neiss -- may | have
access to Neiss -- say sonething that, for that --
that -- if | have wide content, there are severa
initial values. But can you share up Neiss or |
could bring up Neiss.

Q Sure, we'll get to that in a mnute once
we' re done tal king about this, but I'Il provide you

with a copy right now.

17
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A So if you could bear with nme, |'mjust

trying to find --

Q So if it helps to kind of speed our
di scussi on al ong, why don't we | ook at Paragraph 177
of Neiss, which appears to be discussing Figure 12A

A Yeah, there is also sonething -- sone
text when this thing is set up. So let nme -- just
bear wth ne.

So if you go to ny declaration, just
bef ore Paragraph 84, do you see the Figures 13B
t hrough D annotated from Nei ss?

Q Yes. | see that.

A And if you see, I'mexplaining in the
par agraph before how the val ues -- what basically al
t hose values are and how | indicate an exanple of
using four franmes, how this horizon works.

Q Ckay.

A Do you see, for exanple, Figure 12C in
Frame 2, | have all these values. And in Neiss, he's
i ndi cated that the absence -- it's just that this is
for illustration purposes, that indicates -- it tries
to show the iteration and how the variations in the
target speed, along with the angles and the radius
are represented in Frane Zero, 1, 2 and 3.

And it should be noted here that this is

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 18
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just for illustration purposes, we have these four

frames representation and, in fact, Neiss tal ks about
havi ng 400 franes.

Q So the first of those figures that you
just referenced appears in Paragraph 83; is that
right?

Yes, at the end of 83.

Q So the paragraph -- the figure that
you've annotated at the end of Paragraph 83, you've
| abel ed in green the ends of Frane Zero, Franme 1, and
Frame 2 as segnments destinations; is that right?

A Yes.

Q And you've | abeled all the franes as a
route, correct?

A I f you |l ook at Figure 12C, | have these
bl ue indication of the route, at the bottom the
annot ati on.

Q And in this figure there appears to be
angle, radius, velocity and other data in Frame Zero,
1 and 2; is that correct?

A Yes.

Q Now, if you could turn to Paragraph 177
of Nei ss?

A Par agraph 177.

Q Which is on Page 20 of the PDF of Neiss.

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 19
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A Bear with ne. Yes, |I'mthere.

Q So this paragraph begins a discussion of
what Neiss calls the sequence of the optim zation
algorithm is that right?

A Yes.

Q And here, Neiss explains that Figures 12A
t hrough C show an initialization stage in which the
whol e prediction horizon, except for the last frane,
is calculated. Do you see that?

A Yes.

Q Now, in Neiss, data is stored in a ring
buffer, correct?

MR, JHURANI: Objection to form
THE WTNESS: The denonstrati on,

you want to -- do you want it to narrow

down? Do | cite the ring buffer

somewhere in ny declaration or do I refer

to the ring buffer?
BY MR HERMAN:

Q The very next paragraph of Neiss says:
The initialization of the ring buffer, Figures 12A
t hrough C, nust be conpl eted before the vehicle
reaches the start point on the road where the PCC
systemis triggered.

That's what Nei ss says, correct?
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 20
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A Yeah, many discl osures of how this
prediction horizon may be inpl enented.

Q But the actual exanple starting in
Par agraph 177 about how the prediction horizon is
initialized refers to initialization of the ring
buffer, true?

A So if you go -- the discussion of the
ring buffer, |I think it started in Paragraph 162:
For an area around the current vehicle position
(Prediction H story -- Prediction Horizon), the
optimal velocity, throttle pedal positions, and
controller gain series are stored in the | ook-up
table, (which is contained in a ring buffer nenory,

as discussed hereinafter). The resolution of this

| ook-up table is thereby the Integration Step Size h.

(The optimal velocity is considered to be constant
for small distances h). The output --

And it continues. So this is for
denonstrati on purposes, the disclosure that starts
162, | believe. Mybe it's introduced earlier.

Q So for denonstration purposes, Neiss is
di scussing the storage of optimal velocity, throttle
pedal position and controller gain values in a ring
buffer, correct?

A Gve ne one mnute just to -- |'m going

21
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t hrough nmy decl aration again.

I f you can go to Paragraph 47: Notably,
al t hough Fi gures 12A-C and 13A-D show a prediction
hori zon spanning only four franes, to make the basic
operation of the ring buffer clear, Neiss explains
that the realistic values for the prediction horizon
woul d be 4000 -- and it's not corrected here, because
| think I nentioned 400 -- assum ng Integration Step
Size of 1 nmeter and 200 for the nunber of franes.
Thus, nearly 200 optim zation integration steps are
perforned with regard to the values in one frane
before they are actually read out.

Q So there you're saying that the ring
buffer could store nore franes. You are not,
however, opining here and you have not opined
anywhere in this declaration that the prediction
hori zon can be stored in anything other than a ring
buffer, true?

MR JHURANI: Objection to form

THE WTNESS: Can you repeat the

guestion?
BY MR HERMAN:

Q Yes. You have not opined anywhere in
your declaration that the prediction horizon would be

stored in sonething other than a ring buffer,
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correct?
MR. JHURANI: (bjection to form
MR. HERMAN. If you have, feel free
to point it out.
THE WTNESS: In ny -- | was asked
to consider -- to | ook basically at the
di scl osure of Neiss. And | ook at the
Nei ss spec and | found the ring buffer
as a -- basically as a sufficient
di scl osure for 1A and the subsequent
claimelements.
BY MR HERMAN:
Q So in your declaration you have taken
into account the fact that Neiss stores its
predi ction horizon in a ring buffer, true.
MR JHURANI: Objection to form
THE W TNESS: Just for the
denonstration purposes |I'mtrying to
hi ghl i ght El enents 1A, how are discl osed
by Neiss, 1B, 1C, 1D, et cetera.
BY MR HERVAN:
Q And you have not opined anywhere in your
declaration that Neiss would store its prediction
hori zon in anything other than a ring buffer,
correct?
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A Let ne check. It's been a while since |

drafted -- since | drafted the report.

If you |look at -- consider also,
general ly, Storage Menory. |If you go to Paragraph 54
of ny declaration: Mreover, Neiss describes
controlling the vehicle according to the vehicle
paraneters determ ned by the optim zation of the
vehi cl e operating cost function. Specifically, the
cal cul ated optim zed vehicle control parameters are
stored in nmenory and subsequently used by a
controller to control the vehicle in accordance with
t hese vehicle control paraneters.

The vehicle -- so, in other words, |I'm
saying that a POSITA w ||l have understood that many
bands of nenory could have been used, and Nei ss
di scl oses exactly that to a POSI TA.

And then | continue and say, from Neiss:
The vehicle is then controlled by reading -- and this
I's underlined -- the optim zed vehicle contro
paraneters fromthe nenory, corresponding to the
current position of the vehicle.

Q So your opinion sitting here today is
that one of ordinary skill in the art would throw out
Neiss' ring buffer and inplenent it in an entirely

different way, true?
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MR, JHURANI: Objection to form and
scope.
BY MR HERMAN:
Q And that's what you just said, right?
You said that it's not your opinion that
Neiss is limted to a ring buffer; that one of
ordinary skill in the art would understand that it
could be inplenented in any way. And you're saying
t hat because you used the word "nenory" in Paragraph
54 wi thout anything else, true?
MR, JHURANI: Qbjection to form
and conpound.
THE WTNESS: Let nme go to
Par agraph 15. Just give ne one m nute.
I n Paragraph 15 of Neiss, and |
think thisis -- it's a very inportant
paragraph with respect to ny anal ysis and
the disclosures: 1In the predictive
crui se control system according to the
i nvention, a vehicle operating cost
function is defined, based on a
plurality of environnmental paraneters,
vehi cl e paraneters, vehicle operating
paraneters and route paraneters. As the

vehicle travels over a particular route

25
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for which the route paraneter such as
road gradi ent and curvature, are stored
In a road map, sensors aboard the vehicle
det ect environnental and vehicle
operating paraneters, including at |east
vehi cl e speed and position relative to
the road map. As the vehicle proceeds,
an onboard conputer iteratively
calculates and stores in a nenory --
these are the words of Neiss -- vehicle
control paraneters that optimze the
vehi cl e operating cost function for a
predeterm ned di stance, referred to as a
Predi ction Horizon, along the route ahead
of the vehicle.

So, and then it continues and says:
The optimal vehicle control parameters
for the Prediction Horizon are then
stored in a nenory and continuously
updated and repl aced by new data as the
vehicle and as the prediction horizon
noves al ong.

In other words, the prediction
horizon is not static, it changes.

Ther eby adjusting optimal control

26
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paraneters to reflect actual vehicle
hi storical operating experience during
the journey. The vehicle is then
controlled by reading the optim zed
vehi cle control paranmeters fromthe
menory, corresponding to the car position
of the vehicle.
These are the words of Neiss.
BY MR HERVAN:
Q So those --
A The di scl osures of Nei ss.
Q So those words that you just read back
just used the word "nenory," correct?
A Yes.
Q They don't describe what type of nenory
Nei ss is using, true?
A A POSI TA will have known what nenory at
that tinme would have been
Q So where in your declaration do you
explain in wrds the types of different nenories
besides a ring buffer one of ordinary skill in the
art woul d have known at that tine? Were are those
exanples articulated in your declaration?
A As | say, | was asked to | ook at the
claimterns and basically see where Neiss discloses
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each one of the clains or the claimlimts, and

that's exactly what | did.

Q So sitting here today, you cannot point
me to any portions of your declaration that identify
types of nenory contenpl ated by Neiss besides a ring
buffer, true?

A Since -- since ny declaration is al nost
100 pages, let nme make sure that | check to make sure
that | give you a conplete -- conprehensive answer.

Let me ask for clarification. Are you
still referring to Neiss? You're not referring --

Q Yeah. Just the Neiss.

A For exanple, if you go to Paragraph 58,
of ny declaration, |I'msaying: Neiss teaches a
conputer of said vehicle. Specifically, Neiss
di scl oses an onboard conputer that includes nenory
and a data processor.

And | have references. So, in other
words, | assune any onboard conputer that includes
sonme type of nenory is part of my declaration.

Q So in that paragraph you just used the
word "menory," correct? You don't provide any
speci fic exanples of nenory that would be different
froma ring buffer, correct?

MR, JHURANI: (Qbjection. Form
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THE W TNESS:. Let ne | ook through
nmy declaration, if you can bear with ne.

| think, since -- Neiss is very
clear. For exanple, if you | ook at
Figure 4 in his disclosure about a
conmputer that includes nenory. | didn't
feel the need to el aborate nore.

If you look at Figure 3 -- Figure
4, excuse nme, you can see the Elenent 3,
which is | abel ed Predictive Cruise
Control nodul e, where the algorithm
paranmeters/map are fed in, along with GPS
information fromUnit 4, along with the
velocity. And this unit is conputing
unit, is conmputer. Along with the nenory
produces the V desired, the desired
throttle, and the controller gain in
order to informthe controller.

And Neiss explicitly discloses that
these el enents are stored in the nenory
associated wwth the conputer that is

I mpl ement i ng.

BY MR HERVAN:

Q And in Neiss' exanple, that nenory

the formof a ring buffer, true?

29
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1 MR JHURANI: (Objection to form

2 THE WTNESS: Again, the ring

3 buf fer was nentioned as an exanpl e

4 associated with the four frames exanple.

5 | don't see the disclosure of Neiss

6 regarding the nenory is very clear.

7 BY MR HERMAN:

8 Q But you can't point ne to any portion of

9 your declaration that discusses the inplenentation of

10 Nei ss wth anything other than a ring buffer,

11 correct?

12 A Counsel, | disagree, because as |

13 mentioned earlier in Paragraph -- let ne see --

14 Par agraph -- Paragraph 58 of ny declaration, |

15 | explicitly say: Neiss teaches a conputer of said

16 vehicle. Specifically, Neiss discloses an onboard

17 conputer that includes nmenory and a data processor

18 And I'mgiving the abstract: An onboard

19 conputer iteratively calculates and stores in a

20 menory vehicle control paraneters that optim ze the

21 vehi cl e operating cost function for a predeterm ned

22 prediction horizon along the route ahead of the

23 | vehicle.

24 A radio -- Paragraph 15, and |I'mal so

25 citing 34, 37 paragraphs through 41, 44, which is
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 30

Patent Owner Ex. 2002, p. 30
Tesla v. iQar, IPR2024-00545



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

TESLA vs Nikolaos Papanikolopoulos, Ph.D.
iIQAR, INC. October 31, 2024

31
descri bing the predictive cruise control PCC bl ock

as computing the optimal vehicle control paraneters
such as desired speed, throttle and control gain.

The Figures 4 and 15 show and are
descri bing the PCC bl ock inplenented in the vehicle.
The Caim 15 from Nei ss, which describes a data
processor to cal culate optinmal vehicle contro
paraneters and nenory for storing road map and a
| ook-up table including the cal cul ated opti nal
vehi cl e control paraneters.

And Neiss continues -- | don't want to --
if you want ne, | can continue reading this fromny
declaration, but I think I explore all the different
configurations where nenory plays a role and not only
whi ch systemit belongs to, but also which paraneters
are stored and are noved out in order to informthe
controller.

Q So this paragraph, it sinply states that
Nei ss includes a nenory, period, it does not say what
formor data structure that nenory stores, correct?

A | don't think | need this in ny analysis.
| was asked to |l ook at the claimlanguage. And I
think there is significant disclosure in Neiss, nore
t han enough di sclosure in Neiss, including an exanple

with the four frames, that is very illustrative of
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all how all these different conmponents cone together.

Q Now wi I | you agree with ne that in Neiss
exanple that's shown in Figure 12A through 12C, Nei ss
specifically says that that exanple -- in the context
of that exanple, it stores the data in a ring buffer?

A Can you point ne, please, where -- where
are you referring it?

Q Sure. Paragraph 178 says: The
initialization of the ring buffer, Figures 12A
t hrough C, nust be conpl eted before the vehicle
reaches the start point on the road where the PCC
systemis triggered.

So Neiss is saying in that paragraph that
Fi gures 12A through C are depicting, in Neiss' own
words, initialization of the ring buffer, correct?

A Let nme go to -- | think | nentioned to
you that the ring buffer is nentioned earlier, if |I'm
right. So | think it's inportant to go to the first
declaration and put it in context.

So | believe this is 162, which cones
after 161, from Neiss, where it says: |nplenentation
of the Cost Mnimzing Algorithm For an area around
the current vehicle positioned, Prediction Horizon,
the optimal velocity, throttle pedal positions and

controller gain series are stored in the | ook-up
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table, which is contained in a ring buffer nenory as
di scussed hereinafter

And we should view this in context that
Nei ss earlier nmentions that this is just an exanple
and you can have as many -- if you |ook, for exanple,
at Paragraph 192, it says: In the exanples of
Figures 12 and 13, the paraneters prediction horizon,
a nunber of franes are chosen very small in order to
make the basic operation of the ring buffer clear.
Real i stic values for the prediction horizon would be
4000 assum ng integration step size of 1 nmeter, and
200 for the nunber of franes.

So the objective of Neiss is basically to
make the basic operation of the big ring buffer
cl ear.

Q Al right. So starting at Paragraph 161,
Nei ss is discussing an exanple inplenentation of the
cost mnimzing algorithm correct?

A Yes.

Q And in that exanple, ring -- Neiss says
that the | ook-up table is stored in a ring buffer
menory, correct?

A In the context of illustrating the basic
operation that takes place.

Q And in the context of illustrating that

33
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basi ¢ operation, Neiss discusses storage of the

| ook-up table in a ring buffer, correct?

A Ring buffer nenory.

Q And t hen going down to Paragraph 178,
still wthin this exanple, Neiss talks about how it
initializes that ring buffer nenory, true?

A Let me read the -- yes, for a particular
exanpl e.

Q Al right. And also in this exanple, in
Par agraph 179 Neiss states that: First, the ring
buffer menmory is filled with angle and radi us val ues
fromCell Zero up to the last cell of the
next-to-last frane.

Do you see that?

A Yes.

Q Now, those angle and radi us val ues t hat
are referenced there, they are comng fromthe 3D
digital road map that Neiss stores; is that right?

A Bear with ne just -- yeah, according
to -- if you | ook at the disclosure of Neiss, this
Is -- this is one of the possibilities.

Q And those val ues reflect the angle and
the radius, essentially, of the road ahead of the
vehicle, correct?

A There are many ways. You may get the
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whol e map of things ahead of you, behind you, and

then the PCC unit, the predictive cruise control, can
deci de.

Q But this particular paragraph is talking
about initialization of the ring buffer, and it says
I n Paragraph 178 that that: Mist be conpl eted before
the vehicle reaches the start point on the road where
the PCC systemis triggered.

Do you see that?

A Yeah, let me go there. Just one nonent.
Can you pl ease -- repeat, please, the question

Q So Neiss is saying in Paragraph 178 that
it's performng an initialization of the ring buffer
before the vehicle reaches the start point on the
road where the PCC systemis triggered, correct?

A Yeah, anong ot her disclosures of Neiss in
this case, it says ahead, because this is how he
views in this particular instance the prediction
hori zon i npl enent ati on.

| think we need to viewthis in
conjunction with Paragraph 15 of Neiss, where it says
that we get these prediction horizons either in one
step, and it's the whole route; or as the vehicle
noves, we have one prediction horizon, the next one,

t he next one, the next one, until we reach basically
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the destination. | think paragraph 15 is pretty

| mportant.

Q So right now we're tal ki ng about
Paragraph 178. And in 178, Neiss is discussing the
initialization of the ring buffer, correct?

A Yeah. But what |'msaying is actually --
Par agraph 15 gives the overall -- the overarching
framework, and 117, it shows a particul ar
i mpl ementation with the four franes and the ring
buffer.

Q So right nowl"'mtrying to ask you about
how Neiss initializes -- specifically initializes in
its exanple that ring buffer. And that is discussed
I n Paragraph 177, 178 and 179, true?

A For the particul ar exanple, yes.

Q And i n those paragraphs, Neiss explains
in 179 that: First, the ring buffer nmenory is filled
wi th angle and radius values fromCell Zero up to the
| ast cell of the next-to-last frane.

Ri ght ?

A For this particul ar exanple, yes.

Q Al right. So in this particular
exanple, Neiss wll first fill up Cell Zero, correct?

A It uses the full range. It says |I'm

going until the ring buffer nmenory is filled with
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angle and radius values fromCell Zero up to the | ast

cell of the next-to-last frane.

So di scloses that the whole thing, it may
have just one step that fills the whole buffer with
t hese values. It doesn't necessarily say, |'mjust
doing only Cell Zero.

Q In fact, it does say that, right? It
shows that in its figures, true?

MR, JHURANI: Qbjection to form
BY MR HERMAN:

Q In fact, it says: FromCell Zero up to
the last cell of the next-to-last frane.

That's the words that Nei ss uses,
correct?

A Yeah, | have several answers for this.

First of all, there are many ways a
POSI TA wi Il have | ooked at this and say, how can | do
this. And one thing is you just dunp the whole row
val ues in one shot.

The other thing is also -- I'mtrying to
find, there is text in Neiss which says, for
denonstration purposes, illustrate -- sonme of these
val ues are omtted or are periods which are used.

Let me --

So if you look at 177, it says: The
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sequence of the optim zation algorithmw |l now be
expl ai ned by reference to the exanple.
So it doesn't say -- it doesn't -- this
is just one exanple, ring buffer of Figure 11.
Figures 12A-C show in the initialization
stages in which the whole prediction horizon, except
for the last franme, is calculated, while Figure
13A-C -- so -- and this continues. And says, for
exanple, that this is a sinplified -- 1'"'mgoing to
Par agraph 175, this is a sinplified version for
illustration only.
Q So based on your interpretation of Neiss,
Nei ss' system coul d i nstantaneously pull 4,000 angle
and radi us neasurenents out of the air at the sane
time and fill up every single cell of a 4,000 |ong
predi ction horizon at the sane tinme? That's how you
read Neiss?
MR, JHURANI: Objection to form
Scope.
THE WTNESS: Just -- I'mtelling
you what Nei ss di scl oses, the spec in
Nei ss discloses. | think a POSI TA woul d
have read all these. | nean, it very
explicitly says this is a sinplified --

Paragraph 170: This is a sinplified

38
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version for illustration only. The
par amet er Nunber of Frames determ nes the
rate at which the optimal trajectory is
updat ed.
So, in other words, a lot of the
stuff out of disclosures with respect to
this particular conponent of Neiss, which
tries toillustrate the |l ogic and what
it's basically using the road map to
acconplish its goals, as stated
t hroughout the Neiss reference.
BY MR HERVAN:
Q So you think that Neiss should be
interpreted in a way that is consistent with the
goal s that are expressed throughout the Neiss
reference, true? That's what you just said?
A | think that Neiss -- let ne go to ny
decl arati on.
Q ' m aski ng about your testinony.
You just said one second ago that Neiss
shoul d be interpreted with its goals. |Is that your
testinony, that Neiss should be interpreted
consistent with its goals; yes or no?
A As stated in the disclosures.
Q And can we ignore sone of those goals and
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focus only on others when interpreting Neiss?
MR. JHURANI: (bjection to form
THE WTNESS: This is not what |
sai d.
BY MR HERMAN:
Q So you think it would be an error to
i gnore sone of Neiss' goals and focus only on others
when interpreting Neiss, true?
MR, JHURANI: Qbjection to form
THE WTNESS: Counsel, | was asked
to look at the patent, the clainms in
patent '161, and where Nei ss nmakes
di sclosures. There are certain parts of
Nei ss whi ch basically make discl osures,
very clear disclosures, about the
elements in the clains that | nention.
So, as | nentioned in Paragraph 58
of ny declaration, Neiss teaches a
conputer of said vehicle. If we goto
Par agraph 60, |'m saying Neiss
di scl oses -- and paragraphs after. So
di scl oses basically rating a route by a
conputer and so on and so forth.
So ny goal was not basically -- ny

goal was actually to read Neiss and nake

40
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sure that Neiss -- understand Neiss and
try to see how Neiss di scloses the
el enents of the clains that | was asked
to consi der.
MR. JHURANI: Counsel, let nme just
junp in really quick. W' ve been going
for over an hour. Can we take a break --
a ten-mnute break and then continue in
this of questioning?
MR. HERVAN: Yeah, that's fine.
Doctor, is that fine with you, a
ten-m nute break?
THE W TNESS: Yes.
MR. HERVMAN. | don't want to stop
you in the mddle of your question,
though. So if you had nore you to say
before we take our break, you should
continue and then we can stop.
THE WTNESS: No, that's fine. |
mean, | think | have nentioned --
MR. HERMAN:  You're okay? You're
ready for a break?
THE W TNESS: Yeah, | can take a
br eak.
MR. HERVAN.  All right. So why
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 41

Patent Owner Ex. 2002, p. 41
Tesla v. iQar, IPR2024-00545



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

TESLA vs Nikolaos Papanikolopoulos, Ph.D.

iIQAR, INC. October 31, 2024
42
don't we take a ten-mnute break and
start back up about 22 after.
Does that nake sense for everybody?
(Brief pause.)
BY MR HERMAN:
Q Ckay, Doctor. Could you turn to Figure 6
of Neiss for ne.
A G ve ne one mnute. Yes.
Q So this is a block diagram of Neiss' PCC,
or its predictive cruise control; is that right?
A Yes.
Q And per the figure, the PCC includes a
| ook-up table, which | think is labeled with Item
Nunmber 26; is that right?
A Yeah, it -- yeah, it seens 26 or 25.
Q But it also includes the words "I ook-up
table," correct?
A Yeah, yeah
Q And that | ook-up table stores the
velocity, the throttle pedal, controller gain and the
ot her paraneters for the predictive horizon, correct?
A Let me go to the record just one m nute.
Yes, the Look-up Table 26, based on
Par agraph 47 from Neiss, is a nenory where desired
velocity, throttle pedal and controller gain val ues
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are stored for an area.

Q And Figure 6 shows input going into that
| ook-up table fromwhat's | abel ed as Position
Estimator 25. Do you see that?

A Just one mnute. Wich figure are you
referring to?

Q Figure 67

A Figure 6. The desire -- so you nean
about the bol df aced Auto?

Q Well, there's an arrow going from
Position Estimator 25 to Look-up Table 26.

A Yes.

Q And if you could turn to Paragraph 47 for
me.

A O Neiss, right?

Q O Neiss, yes. That paragraph says that
Look-up Table 26 is: A nenory where desired
velocity, throttle pedal and controller gain val ues
are stored for an area, the Prediction Horizon
around the current vehicle position.

Do you see that?

A Yes.

Q Then it goes on to say: The outputs of
the PCC bl ock are determ ned by readi ng out the
val ues bel onging to the vehicle position supplied by
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the Position Estinator.

Do you see that?

A Yes.

Q So why is Neiss using the position
estimator to determ ne values in the | ook-up table
rat her than just automatically readi ng them out and
using themto control the vehicle?

MR JHURANI: (Objection to form

THE WTNESS: |If we go to Neiss, it
says: The position estimator is a nodul e
whi ch may be present in the vehicle
navi gati on system-- and again, this is a
rel evant reference, because both Neiss
and ' 161 deal wth vehicle navigation
systens -- determ nes the current
position of the vehicle on the road by
integrating the vehicle velocity and
taking into account the common GPS
nmessages.

So the GPS nessages are part of --
if you go to Figure 4, Neiss, do you see
how t he GPS nessages are informng Unit
Element 4 with the auto -- it says: GPS
is informng the predictive cruise

control unit.

44
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BY MR HERVAN:

Q So ny question is why is Neiss using GPS
to informthe predictive cruise control unit as
opposed to just sinply reading out and automatically
applying the values that are stored in its | ook-up
table in all circunstances?

A What is disclosed in Paragraph 4 is
actually -- it says, the |ast sentence of Paragraph 4
of Neiss: In such a system the current vehicle
position may be determ ned, for exanple, by neans of
a gl obal positioning system and information about
the upcoming terrain can be taken froma
t hree-di mensional digital road map for the purpose of
controlling vehicle operation

One of the many options described -- at
the bottomis described basically in Neiss.

Q So ny question is why Neiss is not just
automatically applying the control values stored in
the | ook-up table? Wiy is it inputting and searching
that table using GPS positions? Do you have an
understanding as to why that's the case?

A The disclosure is that -- if you go to
Paragraph 15 -- so if you go to Paragraph 15 of
Nei ss: As the vehicle travels over a particul ar

route for which route paraneters, such as road
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gradi ent and curvature, are stored in a road nap,

sensors aboard the vehicle detect environnmental and
vehi cl e operating paraneters, including at | east
vehi cl e speed and position relative to the road nmap.
As the vehicle proceeds, an onboard conputer
iteratively calculates and stores in a nenory vehicle
control paranmeters that optimze the vehicle
operating cost function for a predeterm ned di stance
al ong the route ahead of the vehicle.

So, in other words, this information --
so there is -- there are nany paraneters,
environmental and vehicle paraneters that Neiss
descri bes as potentially influence the deci sion.

In this particular aspect, it says that:
The optimal vehicle control paranmeters -- and
continuing fromthe sane paragraph -- for the
Predi ction Horizon are then stored in a nenory and
continuously updated and repl aced by new data as the
vehi cl e, and hence the prediction horizon, noves
al ong, thereby adjusting the optimal control
paraneters to reflect actual vehicle historica
operating experience during the journey.

So one of the reasons why you want to
do -- one of the reasons why you see this at all is

actually that you want to have continuous adjusting
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the optimal control paraneters to reflect actua

vehicl e historical operating experience during the
j our ney.

Q So the last sentence in that paragraph
you read says: The vehicle is then controlled by
readi ng the optim zed vehicle control paranmeters from
the nenory corresponding to the current position of
t he vehicl e.

So ny question is this. Wy does Neiss
care what the current position of the vehicle is?
Why does it not just automatically spit out the
optim zed vehicle control paraneters fromthe nenory
in all cases?

MR, JHURANI : (Objection. Form

Compound.

THE W TNESS: Can you repeat the

guestion, please.
BY MR HERMAN:

Q So Neiss stores optim zed contro
paraneters in its nmenory, true?

A Yeah.

Q WIIl it use those optim zed control
paraneters as the vehicle travels in all cases?

MR, JHURANI: Qbjection to form

THE WTNESS: | think Neiss is very
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1 cl ear about why it does that. | don't

2 know -- | think | -- the paragraphs --

3 the sentences in 15 just explained this.

4 | don't know -- do you want ne to read

5 them again or --

6 BY MR HERMAN

7 Q So sitting here today, you don't have

8 anything to add besides the words that appear in

9 Par agraph 15, true?

10 A | think | have analyzed in ny report the

11 Par agraph 15, but let nme -- let's make sure that --

12 I f you go to Paragraph 32 of ny

13 declaration, I'msaying: Neiss' cruise control unit

14 ains to mnimze vehicle operating costs by

15 optim zing a vehicle operating cost function, that is

16 defi ned based on environnental paraneters, vehicle

17 paraneters, vehicle operating paraneters, and route

18 paraneters.

19 And | amciting 15 and 1: As the vehicle
20 proceeds along its route, an onboard conputer
21 Iteratively calculates and stores in a nenory vehicle
22 control paraneters that optim ze the vehicle
23 operating cost function for a predeterm ned di stance
24 | along the route ahead of the vehicle. The vehicle is
25 then controlled by reading the optim zed vehicle
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control paraneters fromthe nenory, corresponding to
the current position of the vehicle.
And again, this is 15 -- 15 Paragraph:
Nei ss descri bes an optim zation problemw th a cost
function that depends on nultiple subfunctions,
I ncl udi ng fuel consunption.

Q Now, will Neiss control the vehicle using
the optim zed vehicle control paraneters stored in
its menory if those paraneters do not correspond to
the current position of the vehicle?

A Can you repeat the question, because |'m
not sure | -- just to be clear for the record, can
you repeat the question?

Q So wll Neiss' systemcontrol the vehicle
using the optimzed vehicle control paraneters stored
inits menory if those optim zed vehicle control
paranmeters do not correspond to the current position
of the vehicle?

MR JHURANI: Objection to form
THE WTNESS: | think if we go to

Figure -- if we go to figure from Nei ss,

Figure -- just one mnute. Figure 4.

And also the way -- the exanple with the

four frames in Figures 12 and 13. It's

just a -- this is an alternative process.
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1 As these values are comng in, this

2 is what the controller is going to pick

3 up and use. And it's going to do this in

4 a way that these energy-efficient

5 velocities are going to be determ ned by

6 the process disclosed in Neiss.

7 BY MR HERMAN:

8 Q So previously you pointed ne to Paragraph

9 192 of Neiss during your testinony earlier today,

10 correct?

11 A And remind ne -- or let me goto

12 Par agraph 192. Yes.

13 Q So in this paragraph, Neiss says:

14 Real i stic values for the Prediction Horizon would be

15 4000 assum ng an Integration Step Size of 1 neter.

16 Do you see that?

17 A Yeah.

18 Q That's tal king about a prediction horizon

19 that covers 4-kiloneters of roadway ahead of the

20 vehicle, true?

21 A Yes.

22 Q Now, over the course of 4-kiloneters, a

23 | vehicle could, of course, change its route nmany, many

24 | tinmes, correct?

25 MR, JHURANI: Objection to form
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THE W TNESS: What do you nean --

["mnot sure | understand in the context

of Neiss and the '161 how you use the

term "changes route."

BY MR HERMAN:

Q So if a vehicle is traveling along a
hi ghway, they could exit the highway over the course
of 4 kilonmeters, correct?

A Uh- huh.

Q But if it's traveling on a |local roadway,
it could turn onto a different roadway over the
course of 4 kiloneters, correct?

A It's a possibility, but I"mnot sure
how -- yeah, | nean, | can tell you quite of a few
t hi ngs.

Q If the prediction horizon in Neiss
represents 4 kiloneters along a highway and the
vehicle exits in the mddle of that 4-kiloneter
stretch, it would never reach the end of the
predi ction horizon, true?

MR, JHURANI: (Objection to form and
scope.

THE WTNESS: As | nentioned, the
predi ction horizon can by itself the

route, as | have shown in the annotated

51
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BY MR HERVAN:

t he hi ghway ahead of the vehicle for 4 kilonmeters and
the vehicle exits, then the vehicle would never reach
the end of that 4-kilometer stretch of highway,

correct?

52
Figure 10, or it can be a portion of the

rout e.

Let ne tell you where in ny -- so
think if you look -- let me go -- for
exanple, if you go just before Paragraph
76 of ny declaration, | have an exanple
of what Neiss discloses with respect to
the prediction horizon. And |I'm saying
that the prediction horizon could be the

route or a portion of the route.

Q So if the prediction horizon is sinply

MR. JHURANI: (bjection to form and
scope.

THE WTNESS: |'mjust -- |'m going
to just go back to this description that
| give. And, in fact, let ne go -- there
are many options provided in '161. Do
you have a copy, or can | access nmy copy

of '161 or do you want to --
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BY MR HERMAN:

Q So |I' m aski ng about Neiss right now.
Nei ss. Neiss, the reference.

A Yeah, but | want to show that route --

Q So, in your opinion, you believe you can
I nterpret what Neiss discloses to one of ordinary
skill in the art based on what the '161 patent
di scl oses? |Is that how you analyze Neiss in this
particul ar proceedi ng?

MR, JHURANI: QObjection to form
BY MR HERMAN:

Q So you took the exanples in the '161
patent and used themto informyour understandi ng of
Nei ss, correct?

MR. JHURANI: (bjection to form

M scharacteri zes testinony.

THE W TNESS: Let ne state what |

did, what | was asked to do.

| was asked to | ook at the clains

in '161 and | was asked to | ook at Neiss

and at its disclosures. And | believe

that Nei ss discloses the particul ar

clainms, as | nention in any decl aration.

Now, it's very interesting that

Neiss -- that '161 says -- | don't know

53
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i f you can give ne access or | can access
the copy I have. |It's very interesting
that it uses the term"a route
typically.” But | need to have the
particular reference to tell you
BY MR HERMAN:
Q So right now | masking you about Nei ss,
the Neiss reference. So if you can turn to Paragraph
163 for nme, and 1'd like you to focus on Neiss and
what Nei ss teaches to one of ordinary skill in the
art. And in Paragraph --
A Okay. Wi ch paragraph do you want ne
to --
Q 163.
A Yes, | read it.
Q I n Paragraph 163 Neiss says: The | ook-up
table values are calculated on-line, in realtine, as
t he vehicle proceeds along the travel ed routes.
Do you see that?
A Yes.
Q Now, by "on-line,"” Neiss is not referring
to on the internet, right? It's referring to
perform ng cal cul ations as the vehicle is noving from
one place to another, correct?
A Yeah, if you consider the tinme of -- of
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 54

Patent Owner Ex. 2002, p. 54
Tesla v. iQar, IPR2024-00545



TESLA vs Nikolaos Papanikolopoulos, Ph.D.

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

iIQAR, INC. October 31, 2024
55
the di sclosure, which | believe is 2004, yes.

Q And if you | ook at Paragraph 165, it says
that: An on-line determnation gives the opportunity
to change the route while driving.

Do you see that?

A Yes.

Q So what Neiss is saying is that it
produced cal cul ati ons for one course of travel and
t hen produces new calculations if the vehicle takes
anot her different route, correct?

A It gives the opportunity. | nmean, a
PCSI TA can read this that it nmay have the option.

Q So Neiss' systemis designed to allow for
that, to performcal culations for one course of
travel and then perform new cal cul ations on-line if
t he vehicle takes another different course of travel,
correct?

A It's one of the many possibilities
di sclosed in this.

Q And if you | ook at Paragraph 167, which
IS two paragraphs down --

A Uh- huh.

Q -- Neiss explains that: Wen the vehicle
velocity drifts significantly fromthe velocity
stored in the | ook-up table for the current position,
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as mght be caused, for exanple, by a slower vehicle
driving ahead, the velocity values for the follow ng
positions in the | ook-up table then can no | onger be
considered to be optinal.
Do you see that?
A Yes.
Q So what Neiss is saying here is that it
may perform a whol e bunch of cal culations and store
themin this | ook-up table, but then have to throw
t hem away because the vehicle changes speed for sone
unexpected reason, correct?
MR, JHURANI: (Objection to form
M schar acteri zes the docunent.
THE WTNESS: It doesn't say that
need to be thrown away. They can no
| onger be considered to be optimal, and a
POSI TA wi | | have | ooked at them and, not
bei ng optimal -- a disclosure of not
being optinmal is sonething that, for
exanple -- let ne -- let ne go to ny
decl arati on because | have a whol e
anal ysis about this, if you don't m nd.
| f you can go to Paragraph 120 of
nmy declaration, on Page 72, around the
m ddl e, I'm saying: Another object of
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 56

Patent Owner Ex. 2002, p. 56
Tesla v. iQar, IPR2024-00545



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

TESLA vs
iQAR, INC.

Nikolaos Papanikolopoulos, Ph.D.

October 31, 2024

the invention is to provide a vehicle --
this is fromNeiss, direct quote -- a
vehi cl e control systemwhich exhibits a
hi gh degree of flexibility, and is able
to adapt the velocity control to changing
driving conditions which result fromthe
i ntervention of exterior constraints on
driving behavior as the vehicle transits
a particular route.

And I'mreferencing 65 until 67.
And then it continues, describing that:
Real time cal cul ati on gives the
opportunity to change the route while
driving and allows for taking the current
velocity into account.

And then at 169: A new
optim zation cal culation only occurs once
the vehicle has covered a specified
di stance or when the set speed has
changed.

So, again, the 160 -- the statenent
in 167 should be viewed in conjunction
wi th what Neiss discloses as an on-1line,
energy efficient or the best energy

efficient calculation optimzation in

57
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order for the vehicle to have the
velocities that m nimze the energy
metric.
And it says -- and |'m concl udi ng
here, 1'msaying: A POSITA woul d have
recogni zed that continuing the
calculation until a final destination is
reached extends this flexibility
t hroughout the vehicle's entire trip, and
woul d have been notivated to pursue this
i npl enentation to obtain this
flexibility, which would then help to
ensure that optim zed paraneters for the
current situation can be calculate --
recal cul ated or cal cul ated at any
suitable point during the trip.
BY MR HERVAN:

Q So two circunmstances in which Neiss
di scusses the need to engage in that sort of
recal cul ati on are, nunber one, when there's ar
change or, nunber two, when a slow driver is
encountered, correct?

A In this particular part, yes.

recal cul ate the value stored for its prediction

Q So in those circunstances, Neiss could

58
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hori zon, correct?

A The cal cul ati ons are happeni ng
continuously. Now, it just explains how if we have
a situation like the one that you discuss, how the
system may perform

Q So cal cul ations are being perfornmed for
sonme anount of roadway ahead of the vehicle, true?

A Cal cul ations are al ways taking pl ace.
And if you | ook back at Figure 13 in this small --
let me -- if you | ook at Paragraph 84, just before
that it shows in this denonstration of the four
frames how t hese optim zation activations are
happening. So this is an ongoi ng process.

Q Now, when Nei ss says that the route nmay
change or a slow driver may be encountered, what it's
saying is that it nay reach a point in the data
stored for its prediction horizons where the
vehicle's position or the vehicle speed does not
match what it previously stored, correct?

A What it says -- but | think it's -- it's
different. It says: The velocity values for the
followi ng positions in the | ook-up table then can no
| onger be considered to be optimal. In this case, an
on-line version of the algorithm can adapt these

val ues by taking the current velocity into account.
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So he discloses an alternative process
that, if a POSITAw |l have liked, could have
followed in order to address the possibility of
non-optimality. And | think if you go --

Q And so --

A Sorry. |If you go back to Paragraph 169
fromNeiss, it says: It is therefore inportant to
I npl ement the optimzation algorithmin a manner
whi ch permits on-1line adaptation of the | ook-up
table. Wiile the optim zation calculation could be
performed for every conputational cycle given enough
conmputi ng power, this approach was not used in the
current inplenentation. Rather, a new optim zation
cal cul ation only occurs once the vehicle has covered
a specified distance, which is referred to hereafter
as a frane, or when the set speed is changed.

So the conjunction -- the conbination of
167 of 169 enunerates several different options for a
POSI TA.

Q And one of the things that's expressed
here is that it's inportant to inplenent the
optim zation algorithmin a manner which permts
on-line adaptation of the |ook-up table; that's what
Nei ss says, correct?

A Yeah, it says -- again, it repeats this

60
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In 168: An on-line version has the advantage of

being able to adapt the optimal trajectories to
vari abl e vehicle paraneters such as vehicle nmass,
whi ch has --

So he considers many, nmany paraneters
that may affect, and proposes different sol utions
based on the different scenarios that the system may
encounter, a vehicle nmay encounter as it goes with
this route prediction horizon.

Q And the exanples in Paragraphs 163
t hrough about 169 that Neiss identifies are changes
to the routes, the vehicle velocity, drifting
significantly fromwhat -- the velocity stored in the
| ook-up table and variabl e vehicle paraneters such as
vehi cl e mass, those are the exanpl es he provides,
correct?

A Yeah, and al so he provi des when the
vehicle drifts -- for exanple, if you see in ny
Par agraph 140, |I'm saying: Neiss describes that when
vehicle velocity drifts significantly fromthe
velocity stored in the | ook-up table for the current
position, as m ght be caused by a slower vehicle
driving ahead, the velocity values for the foll ow ng
positions in the | ook-up table then can no | onger be

considered to be optinmal, and the optim zation
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algorithmis re-executed taking the current velocity

i nto account.

For instance, a POSITA will have
recogni zed that this re-optimzation nmay be triggered
when the current speed drifts outside of the speed
band, such that the vehicle is no | onger operating in
its optimal range. Furthernore, a POSI TA woul d have
found it obvious, as discussed bel ow, that when this
new optim zation is perforned, the set speed, target
speed, see 1C, ny analysis in 1C above, for the
optim zation is determ ned based on the vehicle's
current speed.

And: Moreover, a POSITA will have
understood that the vehicles current speed, which
infornms the setting of the target speed, is achieved
by the driver's interaction with the gas pedal,
pressing the gas pedal to accel erate or easing
pressure on the gas pedal to decelerate. Thus, the
target speed is set in response to driver interaction
with the gas pedal in controlling the vehicle's
current speed, for exanple, in response to a position
of the gas pedal.

So this is one of the many scenari os that
Nei ss is disclosing.

Q And so it's disclosed a scenari o where

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 62
Patent Owner Ex. 2002, p. 62
Tesla v. iQar, IPR2024-00545



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

TESLA vs Nikolaos Papanikolopoulos, Ph.D.
iIQAR, INC. October 31, 2024

63
Its calculations and its optim zations are neant to

adapt to a variety of different circunstances that
coul d change as the vehicle noves al ong, correct?

A Yes, | think -- | think that's -- there
is a plethora of disclosures, according to the
different scenarios that nay happen.

Don't forget that we're tal king about the
predictive cruise control. Let nme go -- just one
nonent. Bear with ne. | want to go to Paragraph
30 -- 31. Just below the description of the
i nvention: The basic idea of Predictive Cruise
Control is to replace or supplenent the set speed of
a conventional cruise control with a speed band.

So once you have -- instead of having a
set speed, have a variety of speeds.

Forward-1ooking terrain information is
used to determne, as a function -- this is again
Paragraph 31 -- as a function of position, a desired
speed inside the speed band, as shown in Figure 1 for
exanple, in order to nmaxi mze fuel savings. 1In the
| deal case, the vehicle that is equipped wth
Predictive Cruise Control slows down as it noves
uphill until it reaches a m nimum speed on top of the
hill, and regains speed on the downhill part, thus

conpl etely converting the potential energy into the
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ki netic energy.

And it lists sone other benefits. And it
continues to Paragraph 34.

Q Ckay. So that paragraph that you just
read to nme is expressing the point that traveling at
a lower speed up a hill and then a higher speed down
a hill is better for efficiency purposes, correct?

A Just to use Neiss disclosure, it says:
This strategy prevents unnecessary braking or del ays
braking until it is unavoi dable.

And it goes in 32 and introduces: The
road curvature information can be al so used to reduce
vehi cle speed in curves in order to avoid high
| ateral acceleration which can |lead to vehicle
rol | over.

Q So you just read a different paragraph,
but I'd like your view, sitting here today, whether
you agree with what's in Paragraph 31.

Is it nore efficient to drive slower up a
hill and faster down the hill?

A A PCSI TA actually wll recogni ze that
speedi ng when you are downhill is not the nobst energy
efficient way.

Q Though there are differences in the speed

going up a hill and down a hill that would be
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efficient; is that correct?

A There are many conbi nati ons.

Q So traveling up a hill and down a hill at
exactly the sanme speed is not necessarily the nost
efficient speed to travel; will you agree with that?

MR JHURANI: (Objection to form
THE WTNESS: The ascent potenti al

on a set of paraneters -- for exanple,

think of the following scenario. |If you

are in a urban environnent versus a rural

environment, you want to consider the

safety as well. So we need to be -- we

need to view the context in which --

BY MR HERMAN:

Q So | think the opinion that you're
expressing is that determ ning the nost efficient
speed to drive up and down a hill is very
conplicated. That appears to be what you're saying,
correct, and very situational dependent, true?

A | think Neiss expresses and di scl oses the
best in view of the '161 clains, that it has a nunber
of paranmeters that tries to optimze in order to
provide all these input paraneters to the vehicle
controller that will mnimze energy. And this is ny

analysis is all about.

65
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| nmean, | wll need sone tine to anal yze

al | possible scenarios, which may be broader than the
'161.

Q So let's go back to your declaration,
Exhi bit 1003.

A Pl ease tell nme where you want ne to go.

Q Let's go all the way down to Paragraph
176, which is on Page 97.

A Just give nme one mnute. Yes.

Q So this begins the portion of your
decl aration di scussi ng another conbination of prior
art, a conbination that involves a reference to
Schranmm and a reference to C apper; is that right?

A Yes.

Q And in Paragraph 177, you note that: In
Schramm's route optim zati on process, an operator
initially specifies an origin and a destination.

Do you see that?

A Yes.

Q Then you go on to note in that paragraph:
Additionally, a desired speed is determned, e.g., by
an operator specifying a desired average speed at
whi ch the operator intends to drive the vehicle to
t he destination point or by determ ning the current

speed of the vehicle.
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Do you see that in this paragraph?
Yes.

Q And then you concl ude the paragraph by
noting that: Based on the origin, destination, and
desired speed, a mninmmenergy route is determ ned
by followi ng the process illustrated in Schrami s
Fi gure 3.

s that right?

A VWhich |'ve annot ated, yes.

Q So, generally, Schrammteaches a system
for determ ning the m ninmumenergy route for the
vehicle to travel, correct?

A Yes, it identifies an energy opti nal
route based on the know edge -- yes, this is just
before 177 Paragraph of ny declaration, what |I'm
saying, as in here, identification of an
energy-opti mal route.

Q So anong ot her inputs, Schramm s system
I's receiving the vehicle's origin, the intended
destination and the desired speed, correct? Those
are inputs that are supplied to its systenf

A Are we tal king about Schramm specifically
or Schranmm and C apper in conbination?

Q The Schramm standing by itself. And

Schramm its systemreceives origin, destination and

67
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the desired speed as inputs for its cal culation,
correct?

A Yes, but ny main analysis, it was a
conmbi ned Schramm C apper anal ysi s.

Q Sure. But before we get there, 1'd |ike
to tal k about what Schramm di scl oses.

And Schranm di scl oses perform ng an
optim zation cal cul ati on using origin, destination
and speed as inputs, correct?

A Yeah, but it has also -- for exanple, if
you |l ook at the Block 57 -- 58, the yellow one in
Figure 3 of Schramm it uses also the average --
determ nes the average el evati on change.

Q So that's another input, right? It gets
origin, destination, speed and el evati on change
| nputs, correct?

A Yes, and the inputs fromthe database.
Because if you see, it retrieves the route fromthe
database. So it starts fromEl enent 56 in Figure 3
of Schramm Then it noves to 58. Then it noves to
60, access energy consunption nodels to determ ne
energy consunption of segnent, which then updates the
pur pl e Box 62.

And we have two | oops, an interior |oop

that has to do with the segnents. And an external

68
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| oop that has basically to do wwth, do we have nore
routes to exam ne and so on and so forth. And as an
out put, we have the Mddule 72, which returns the
route with the | owest cost.
Q So that's the output of Schranm s system
the route at the | owest cost, correct?
Yes.
Q Ckay. Now, if we turn down to 193.
A Par agr aph 1937
Q Yes, of your declaration. O actually
192.
A Let me ask you, is it okay if I get -- if
| upload Schrammon nmy -- if | bring it up, the PDF
file?
Q The Schramm reference, Exhibit 10097
A Yeah, | don't have it -- | don't have
it -- 1 don't have it in the Chat. So --
Q "1l stick it in the Chat for you.
MR JHURANI : Counsel, since we're
going to be tal king about C apper, too,
could we put that in the Chat, as well?
MR. HERMAN: Sure. Just for the
record, Schrammis Exhibit 1009. d apper
is Exhibit 1005.
(Papani kol opoul os Deposition
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Exhi bits Nos. 1005 and 1009 were nmarked
for identification.)
MR JHURANI: And we're com ng up
on an hour. | don't think we're there
yet, but we're comng up on an hour. So
whenever is a good stopping point for a
br eak.
MR. HERMAN. Sure. Just give ne
ten nore mnutes.
THE WTNESS: Yeah, give ne one
m nute to nmake sure that now, since
have -- just one mnute -- yeah, please
tell ne.
BY MR HERMAN:
Q So Paragraph 192 of your declaration
starts the discussion of the C apper reference; is
that right?
A Yes.
Q And if you | ook at Paragraph 193, here
you explain that C apper includes a user database
Wi th speeds used at a given location in the past; is
that right?
A Counsel , can you pinpoint nme? Paragraph
193 you sai d?
Q Yeah.
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A Just below Figure 1 from C apper?
Q That's right.
A Yes.
Q And in the first sentence, you reference
Cl apper having a user database, and you say that that
user database: Specifies speeds used at a given
| ocation in the past.
Do you see that?
A Yes.
Q And then at the very end of that
par agraph, there's a sentence that begins: |[|f no
match for the vehicle's location is found in the
user's own dat abase. ..
Do you see that?
A Gve ne a mnute. Yeah, there is one
part that says sone adjustnents that can happen and
al so sonet hi ng about speed |imts.
Q So, yeah, | think the final sentence is
the speed limt.
A Yeah. So I'mthere, |If no match.
Q Then a speed limt is stored in -- so the
speed limt or the speed for the vehicle's current
| ocation is set to the stored speed |imt val ue;
that's what you say?
A Yes, this is what | said, that it has a
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coupl e of options.

Q So Clapper is teaching a systemthat can
out put a stored speed value which is a speed that the
user enployed at a given point, correct?

A | think it's nore than that. Because if
you | ook at my Paragraph 194, |'m saying: C apper's
system al so provides functionality for adjusting the
speed based on environnental conditions.

And I'mreferring on O apper, Colum 2,
Row 8 to 11.

For instance, a website hosting the
dat abase mappi ng speeds to | ocation speed provide
i nformation about current driving conditions nay be
used to noderate the user's previous history. As an
exanple, if it is storing, the stored speeds may be
reduced.

And this is in Colum 2, 10 to 11 row of
Cl apper.

And then continues and descri bes and
descri bes what we can see in the Figure 4, adapting
the display. But summarized with the rest, C apper
di scl oses an automatic cruise control that discloses
a range of speeds, of energy-efficient speeds.

Q So the speeds that are stored in C apper

are the user's prior speed; that's what's stored in
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Its database, correct, or speed limts?

A Pl us whatever | read -- | just read.
Because he says that, depending on how t he dat abase,
the | ocations may provide information about current
driving conditions.

Q And so if it's snow ng and the user's
stored speed is 100 mles an hour, but it may out put
25 mles an hour, correct?

A Yes, as an exanpl e.

Q Sure. So either the user's stored speed,
a speed that takes into account the weat her
conditions or the speed limt, correct, that's what's
bei ng out put by C apper?

A Anong the different conbinations. Go
ahead.

Q And in your view, that's what Schramm s
system woul d then be using as an input to its system
the speeds that are output from C apper's system
correct?

A | will go further on that, because this
dat abase, if we go -- let's go to Figure 4 of
Cl apper. Do you see Paragraph 96? | have different
colors in the different blocks of Figure 4 of
Cl apper.

Do you see the GPS signal? Option -- |et
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me -- let nme -- let ne try to explain, for exanple, a

little bit nmore. | would say it discloses nore
stuff. Gve nme one mnute.

So, for exanple, if you go to d apper,
Row 3 -- sorry -- Colum 3, Row 48: Additional
I nformati on may be provided about whether the
| ocati ng apparatus, such as the GPS receiver, has
acquired a good signal as indicated by 66. Wen the
signal is not adequate, the user may be advi sed t hat
t he previous speed display at 62 may not be correct
and a previous speed will not be displayed. The user
is thereby warned, for exanple by a flashing Iight or
an audi bl e signal, that no G°S information is
currently being acquired. So the systemw !l then
operate as a conventional cruise control until good
position information is acquired.

So the system di scl osed by C apper al so
uses the position information, and there is a
di scl osure, a detailed disclosure, if this
i nformation tenporarily is not available or reliable,
how t he systemw || operate.

Q The speeds that are being output, the

only speeds that are being output are those that are
stored in previous Speed Box 55 or Database Speed 50,

correct?
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A These are two of the speeds, but it tells
you that -- for exanple, we nentioned the scenario
with the snow. It nmay tell you, for exanple, |ook

you may want to reduce by a factor of 50 percent your
speed if there is snow And also it can tell you
sonet hi ng about the position as disclosed here.

Q So it's using position to | ook up speeds
in its stored databases, correct?

A It uses position in order to augnent the
information that it has about the overall status of
the vehicle as it traverses the particular route.

Q It's using the position information to
guery its stored speed databases, correct?

A Yeah, but you want -- | read, it very
specifically says if the GPS signal is not strong,
then it issues a warning either by a flashing |ight
or an audi ble signal that no GPS information is
currently being acquired. So the systemw | then
operate as a conventional cruise control until good
position information is acquired.

Q So all that's saying is that if the
vehicle can't figure out where it is, it's unable to
guery its databases and thus will not apply its
dat abase stored speeds, true, and will warn the user

accordi ngly?
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A The speed uses --

MR. JHURANI : Qbj ecti on.
THE W TNESS: Sorry.
BY MR HERMAN:

Q So it may not change its speed because it
doesn't know where it's position currently is. It
wi |l continue using whatever speed it was previously
using like a traditional cruise control, correct?

A It's one option. The user is warned, and
| think the user can decide if it's going to override
the system or whatever. | think C apper is reached
in a variety of solutions for a POSITA of howto
operate the vehicle in the aforenentioned conditions.
| mean, all this, | would say are edge cases.

Q Was that it or did you have a further
answer ?

A No, | tried to say, if you |ook, C apper
Is quite detailed in its disclosure, because it even
di scl oses possible options that a POSI TA about edge
cases, cases which may not happen very often.

MR, HERVAN: | think with that,
don't have any further questions. So
t hank you, Doctor.

THE WTNESS: Thank you.

MR. HERVAN: | f your question has

Nikolaos Papanikolopoulos, Ph.D.
October 31, 2024
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counsel, he's free to ask them

MR JHURANI: Can we take a --
maybe i ke a five, seven-m nute break,
and we can cone back with -- to see if we
have nore redirect.

MR. HERMAN:  Yeah, sure. Take your

(Brief pause.)
MR. JHURANI: We don't have any
redirect.
MR. HERMAN. Thank you for your
ti me today, Doctor.

THE WTNESS: Thank you.

(Ther eupon, the deposition was

concl uded at approximtely 1:41 p.m)
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NI KOLAGCS PAPANI KOLOPOULGS, PH. D.
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this  day of , 2024.
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CERTI FI CATE OF SHORTHAND REPORTER - NOTARY PUBLI C

I, Tanya L. Verhoven-Page, Reporter and Notary
Public within and for the State of CGeorgia do hereby
certify:

That Ni kol aos Papani kol opoul os, Ph.D., the
W t ness whose deposition is hereinbefore set forth,
was duly sworn by nme before the comencenent of such
deposition and that such deposition was taken before
me and is a true record of the testinony given by
such wi tness.

| further certify that the adverse party,
Petitioner, was represented by counsel at the
deposi tion.

| further certify that the deposition of
NI KOLACS PAPANI KOLOPOULGS, PH.D. occurred via Zoom
conference (M nneapolis, Mnesota), on Thursday,
Oct ober 31, 2024, commencing at 11:01 a.m to 1:41

p. m
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| further certify that I amnot related to any

of the parties to this action by blood or marriage, |
am not enpl oyed by or an attorney to any of the
parties to this action, and that | amin no way
interested, financially or otherw se, in the outcone
of this matter.

I N WTNESS WHEREOF, | have hereunto set ny hand
this 4th day of Novenber, 2024.
My comm ssion expires:

April 31, 2025

NOTARY PUBLI C I N AND FOR THE
STATE OF GEORG A

Tanya L. Ver hoven- Page,
Certified Court Reporter,
B- 1790.
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ERRATA SHEET FOR THE TRANSCRI PT OF:

Case Nane: Tesla v. i QAR

Dep. Date: Cct ober 31, 2024

Deponent : Ni kol aos Papani kol opoul os, Ph. D

CORRECTI ONS

Pg. Ln. Now Reads Shoul d Read Reason

Pg. Ln. Now Reads Shoul d Read Reason

Pg. Ln. Now Reads Shoul d Read Reason

Pg. Ln. Now Reads Shoul d Read Reason

Pg. Ln. Now Reads Shoul d Read Reason

Pg. Ln. Now Reads Shoul d Read Reason

Pg. Ln. Now Reads Shoul d Read Reason

Thi s the

Si gnature of Deponent
SUBSCRI BED AND SWORN BEFORE ME

(Notary Public)

My Conmi ssi on Expires:

2024.
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