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Vi deot aped Deposition of ASHOK ELLUSWAMY,
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(Exhi bit Nunmber 179, First Anmended Notice of
Taki ng Vi deot aped Deposition of Ashok Ell uswany
and Request for Production of Docunents, was
premar ked for identification.)

THE VI DEOGRAPHER: We are on the record. M
name is Elijah OCchoa, and | amcontracted by Steno.
|"mnot financially interested in this action, nor
am| a relative or an enployee of any of the
attorneys or any of the parties.

Today is June 30th, 2022, and the tine is
10: 08 a.m Pacific Tinme. This video deposition is
taken renotely via M5 Teans. The nane of the case
I's Huang, et al., versus Tesla Inc., et al., filed
in the Superior Court of the State of California for
the County of Santa Clara, Case Nunmber 19CV346663.

This is the video-recorded deposition of
Ashok El | uswamy, Volunme 1. The attorney taking this
deposition is Andrew McDevitt.

Wul d the attorneys please introduce
t hensel ves and state who you represent.

MR, McDEVITT: Andrew McDevitt for
plaintiff.

MR. BRANI GAN: Tom Brani gan fromthe Bowran
and Brooke law firmfor Tesla Inc.

M5. M LLER: Lauren MIler for Tesla Inc.

STENO.COM
(310) 573-8380

JOB NO. 288717
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M5. LOVE: This is Rosemary Love for the
Departnent of Transportation.

THE VI DEOGRAPHER: W are ready to proceed.
The court reporter today is Rhonda Breuwet with
St eno.

WIIl the reporter please swear in the
W t ness.

CERTI FI ED STENOGRAPHER: Rai se your ri ght
hand, pl ease.

Do you solemly swear the testinony you are
about to give will be the truth, the whole truth,
and nothing but the truth?

THE W TNESS:. Yes.

MR, McDEVITT: And before we begin, | wanted
to note that Geg McCul |l ough, who's a consultant for
plaintiffs, is also in the Teans neeti ng.

And then, Tom if there's anybody el se here
from Tesl a, can you just announce that, please.

MR. BRANI GAN: Yeah. Ryan MCarthy and
Li ndsay Adans- Hess are hooked into the deposition
renot el y.

ASHOK ELLUSWAMY
acknow edged havi ng been duly sworn to tell the
truth and testified upon his oath as foll ows:

111

STENO.COM
(310) 573-8380



© 00 N o o B~ W N P

N D N D DNMNMNDNN P P P PP, R R R R
o A W N P O © 00 N O O b W N B+, O

ASHOK ELLUSWAMY JOB NO. 288717

JUNE 30, 2022

DI RECT EXAM NATI ON
BY MR McDEVI TT:
Good nor ni ng.

Good nor ni ng.

O > O

Pl ease state your full nanme for the record.

A M full nanme is Ashok Kumar El | uswany.

Q M. Elluswany, have you ever had your
deposition taken before?

A Yes.

Q How many tines?

A, Twi ce.

Q And did both of those depositions occur in

connection wth [ awsuits agai nst Tesl a?

A, Yes.
Q Tell me your -- go ahead.
A, I'mnot sure if it's against or -- it

I nvol ved Tesl a.

Q Ckay. Tell ne your understandi ng of the
underlying facts for each of those two cases.

A. The first case was in relation to IP
conflict issue. The second one was related to a
crash in Florida.

Q Was the -- the second deposition, the one in
Florida, was that in the Banner case?

A. Yes.

STENO.COM
(310) 573-8380
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Q And then the first case you nentioned, was
that a lawsuit that Tesla brought against a forner
enpl oyee who al l egedly took trade secret
I nformati on?

A Yes.

Q VWhat is your current job position with
Tesl a?

A. I'ma director of software.

Q Director of Autopilot software?

A Yes.

Q How |l ong have you been the director of
Aut opi | ot software?

A. | believe since md-2019.

Q And I"'mgoing to pause for a nonent and go
over a fewnore rules related to the deposition. |
presunme you' ve al ready heard these things, but I
just want to make sure that we all have the sane
under st andi ng. Ckay?

So the first -- you gave ne a good intro
there -- is your responses need to be verbal. So
al t hough | understood when you nodded your head,
that doesn't cone across on the transcript. So

pl ease make an effort throughout today to respond

verbally. If you forget to do so, | will pronpt
you. I'mnot trying to be rude. [It's just so that
STENO.COM

(310) 573-8380
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we have a clear and accurate record.
Ckay?

A.  Under st ood.

Q | don't want you to guess. | don't want you
to speculate. | obviously don't want you to make
things up in response to ny questions.

Do you understand that?

A Yes.

Q Do you understand that the instruction |
j ust gave you about not guessing and not
specul ating, that applies for the entire deposition?

A Yes.

Q Okay. And do you feel like you wll be able
to renenber that throughout today's deposition, that
you don't need to be rem nded not to guess or

specul ate; correct?

A.  Yes.
Q If you don't understand one of ny questions,
pl ease let nme know, and I wll either have the court

reporter read it back if | think the question is
clear, or I wll reword the question.

|'"mgoing to do ny best to ask you questions
that, fromny perspective, are understandabl e and
answerable, but | don't knowif you -- you know, for

sone reason you m ght not understand the way | word

STENO.COM
(310) 573-8380
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a question; so Il'mgoing to rely on you to let ne
know. Ckay?

A Yes.

Q You understand that you are under oath
t oday?

A, Yes.

Q Gkay. And you appreciate that the oath that
you took today carries with it the penalty of
perjury?

A Yes.

Q This may or may not be obvious to you, but
today's deposition is being videotaped -- or video
recorded. Okay?

A.  Yes.

Q And just so you have a full appreciation of
the significance of that, the deposition being video
recorded neans that if this case goes to trial,
portions of the questions that | ask you and your
answers could be shown to the jurors in court on a

| arge screen with speakers.

Ckay?
A Yes.
Q If you need a break for any particul ar
reason, let us know. W'Ill generally try to take a

break every hour. Ckay?

STENO.COM
(310) 573-8380
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A.  Under st ood.

MR. BRANI GAN:  Andrew, can | interject?
Si nce you nentioned breaks, M. Elluswany told ne
before we get started that he will need to take a
short break around 11:30ish for a business point. |
don't think it'll take very long, but | wanted to
make you aware of that.

MR. McDEVITT: Thanks. That's fine. Ckay.
BY MR MDEVITT:

Q Ckay. |If you answer ny questions during the
deposition today, I'mgoing to believe that you
heard the question, you understood the question, and
you' re providing a truthful response.

Fair enough?

A. That's fair.

Q Al right. Wen did you first start working
for Tesl a?

A.  Since Jan. 2014.

Q And you have a sonewhat uni que story about
how you got hired; right?

MR. BRANI GAN:  (Objection. Form Vague.
Go ahead, if you can answer, if you

understand it.

THE WTNESS: | understand it. |'mnot sure
if it's unique. | have sone story, yeah.
STENO.COM

(310) 573-8380
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( St enogr apher requests clarification.)

THE WTNESS: | understand it. [|'mnot sure
if it's unique, but | have -- I'mnot sure |'d call
it a story. It is sonething, yeah

BY MR MDEVITT:

Q Ckay. Can you describe for us the
ci rcunstances that led to you getting hired to --
hired by Tesla, starting wwth the tweet you saw by
El on?

A.  Yeah. 1In 2013, Elon had tweeted publicly
that he's hiring for the Autopilot team So |
applied in response to that, and that's how t he
I nterview process start ed.

Q And is it your understandi ng you were the
first person to be hired in response to the
particular tweet that Elon -- that Elon issued in
20137

A. | believe fromthe outside, that is true. |
think there were internal engineers who al ready had
been working on Autopil ot even before | started.

Q Describe for us what the tweet stated.

A. | don't precisely recall.

Q Wat was your understandi ng of what El on
Musk was communi cating by his tweet, the one that

you responded to?

STENO.COM
(310) 573-8380
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A. My understanding was that Tesla was starting
an Autopilot team and it was an open call for
engi neers to apply.

Q And when you started with Tesla, what was
your job title?

A. | believe it was software engi neer.

Q Let ne back up for a nonment. Can you tell
us your -- your educational background, and just
tell us what your bachelor's was in and what your
master's was in and where you obtai ned those
two degrees.

A. M bachelor's was in electronics and
communi cation. | got it fromcoll ege of Engi neering
@Quindy in India, and then | did ny master's in
roboti c system devel opnent. That was from Carnegie
Mell on University in Pittsburgh

Q Wat year did you conplete your studies at
Carnegi e Mell on?

A. Decenber 2013.

Q And you worked for WABCO Vehicl e Control

Systens for a period of tinme; correct?

A, Yes.

Q Wen did you work for WABCO?

A. | believe it was from 2010 until 2012.
Q On your Linkedln page, it states that at

STENO.COM
(310) 573-8380
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WABCO you worked in the vehicle dynam cs and control
gr oup.
| s that accurate?

A. That's correct.

Q And you worked on brake actuation nodules to
establish real -tinme performance guarantees of
act uat ors?

A Yes.

Q Wiat does that nean?

A. The brake actuators have software in themto

actuate, for exanple, ABS systens, which kick in
when the brakes are at the limts of the traction,
so sort of |like pulse the brakes to get nore
traction and things |ike those. There's a bunch of
sof tware regardi ng such systens, and | worked on
maki ng sure that the algorithnms there and the
conpute are scheduled in a manner that fit inside
the tinme budget.

For any real-tine system it needs to
produce its outputs within a certain anmount of tine.

(St enogr apher requests clarification.)

THE WTNESS: | can repeat.

For any real-tine system the software has
to produce the outputs within a certain anount of

tine in order to be effective. | worked on the

STENO.COM
(310) 573-8380
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software that schedul es that and al so reports any
failures to neet the deadline. There's a long |ist
of things, but that's roughly the idea.

BY MR MDEVITT:

Q \Wile you were at WABCO, did you have any
I nvol venment in design, devel opnent, or testing of
autonmati c enmergency braking systens?

A.  No.

Q After WABCO, you spent sone anount of tine
for -- working for Vol kswagen's El ectronic Research
Lab; correct?

A Yes.

Q And can you describe for us what you did
whi | e wor ki ng at Vol kswagen El ectroni c Research Lab.

A. | was working on their autononous drivVving
research platform And, specifically, there is a
nodul e called "l ocalization"” which hel ps the car
understand where it is with respect to a prebuilt
map. | was working on that |ocalization system

Q D dthe localization systemutilize GPS?

A. It does use GPS, | believe, but | was not
i nvolved in that part of the system

Q Wat part of the systemdid you work on?

A. | was trying to use canera features such as

| ane lines and such to help with [ ocalization.

STENO.COM
(310) 573-8380

JOB NO. 288717




Q And in sinple or ordinary |anguage, can you
pl ease describe for us what "localization" neans.

A. Back then, one of the strategies to do
aut ononous driving was to build a map up front with
preci se |l ocations of obstacles. And then when the
car needs to drive the road, it localizes itself in
the map so that used precise |ocation of the car and

its heading in a prebuilt map. And now that you

© 00 N o o B~ W DN P

have a map and you know the | ocation of the car on
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the map, you can then also know the |ocation of the
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obstacles with respect to the car, and that hel ps
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the car navigate around the scene while avoiding
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24 Q Gve ne one nonent.

25 Ckay. |'mgoing to show you what was
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previously marked as Exhibit 152.

Hol d on.

MR. BRANIGAN. It's either not working, or
it's a picture of all of us.

MR McDEVITT: No, I'm-- it was giving --
only giving ne the option to, |like, show the screen
that we were already looking at. So | was trying to
change t hat.

MR. BRANI GAN. There we go.

MR, McDEVITT: Ckay. Are you able to see
Exhi bit 1527

MR. BRANIGAN. It's very, very snmall.

MR. McDEVITT: |Is that any better?

THE WTNESS: That's better, but | can only
see parts of it.

BY VMR MDEVI TT:
Q Ckay. Do you see this exhibit says
“Upgradi ng Autopilot: Seeing the World in Radar"?
A. | can read that here.
Q Ckay. Do you see it's dated Septenber 11th,
20167?
| see that.

A
Q Are you famliar with this blog post?
A. | don't recall this bl og post.

Q

Ckay. |'mgoing to show you -- on the

STENO.COM
(310) 573-8380
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second page, the | ast sentence refers to a geocoded
whitelist.

Do you see that?

MR. BRANI GAN: Can you see it okay?

THE WTNESS: Yes, | can see it.

MR. BRANIGAN: Al right.
BY MR MDEVI TT:

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

Q GCkay. And let ne just pause for a nonent.
So for Autopilot, through today, there is
Hardware 1, Hardware 2, Hardware 2.5, and
Hardware 3.0 in ternms of production vehicles;
correct?

A. That is correct.

Q And Hardware 1, that Autopilot system used
conponents by Mbil eye; correct?

A Yes.

Q And did Hardware 2 -- as far as you
understand it, was that the first version that -- of
Autopilot that utilized Tesla's in-house design?

A Yes.

Q And what's your understandi ng of the
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di fference between Hardware 2.0 and Hardware 2.5?

A. | believe the hardware had one nore GPU in
it. And then secondly, the canera nodul es had sone
differences in the Bayer pattern.

Q I'msorry. The last two words you said, the
what pattern?

A. Caneras have a thing called "Bayer pattern.”
That's how they register color and brightness.

There were sone differences. | believe the

Har dware 2 caneras had a red, clear, clear, clear
pi xel arrangenent, but the Hardware 2.5 had a red,
clear, clear, green arrangenent.

Q Okay. Now shifting to Hardware 2.0, with
hardware 2.0, did Autopilot at any point in tine
utilize the strategy of having nmap data and
| ocalizing the vehicle as part of the schene for
Aut opi l ot to work?

A. WII you please repeat the question?

Q Yes.

So you nentioned your work at Vol kswagen
having to do with localizing a vehicle within a
predefined map; correct?

A. |Is your question did | work on | ocalization
W th respect to a map at Vol kswagen?

Q For now, yes, that's the question.

STENO.COM
(310) 573-8380
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Q And you understand "hw 2" to refer to
Har dwar e 27

A Yes.

Q And tell us what Autosteer is.

A. Autosteer is part of the Autopilot feature
set where, when turned on, the car would stay within
t he | anes.

Q VWhat is the difference between Autosteer and
the feature called "ALC," or automatic | ane change?

A. | think thereis --

MR. BRANI GAN: Let ne just object to the
overly broad nature of the question.

But go ahead.

THE WTNESS: Yeah, ny understanding is
Aut osteer is referring to the auto's functionality,
and automatic |ane change is part of it. Auto --
when turned on, Autosteer tries to keep the car
I nside the |ane, and automatic | ane change triggers
when the driver puts on their blinkers to request a
| ane change, and then the car attenpts to conplete
t he | ane change.
BY MR MDEVITT:

Q Cay. And there's -- in addition to
automatic | ane change, there is a functionality

cal l ed "uncommanded | ane change"; correct?
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A.  Yes, that's correct.

Q O alsoreferred to as "ULC'? True?

A. Yes, that's correct.

Q Describe the difference between autonmatic
| ane change and uncommanded | ane change.

A. The automatic | ane change, the driver
presses the blinker stalk to request a | ane change
to the left or the right. And then once requested,
the systemwould then -- when it thinks it's
appropriate, plans the | ane change maneuver and
executes it.

In the ULC case, the systemcan trigger such
| ane changes based on sone conditions and then can
automatically execute that |ane change as well. It
does require -- | believe the software does require
the driver to be hands-on or sonetinmes confirm such
requests.

Q GCkay. And with respect to the uncommanded
| ane change, dependi ng on what market you're in or
dependi ng on what tine period we are referring to,
the vehicle may or may not require the driver to
acknow edge and confirmthe | ane change that the
vehicle is about to perform correct?

A. The question was too long. | amnot able to

follow. Could you pl ease repeat?

STENO.COM
(310) 573-8380
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Q Gkay. So for the uncomranded | ane change,
initially when that was introduced, before the Tesla
woul d change | anes, the driver had to acknow edge or
confirmthat the driver was okay each tine the Tesla
was going to pronpt its own | ane change; right?

A, Yes.

Q Then there has been a period of tinme where
t he unconmanded | ane change feature wl|l
automatically function, neaning that it wll
initiate a blinker activity and nove the vehicle
over wi thout any input fromthe driver. True?

A. In the Navigate on Autopilot feature set, it
still requires hands-on. So the -- they don't need
to confirm but they need to have their hands on the
steering wheel. At |east that's ny understandi ng.
| "' mnot sure what the current cointegration is,.

Q Now, going back to Exhibit 183 -- well,
actually, let nme ask you a few nore questions about
Aut ost eer .

In the -- in certain versions of the Tesla
manual , it describes Autosteer the follow ng way:
Aut osteer intelligently keeps a Tesla in its driving
| ane when cruising at a set speed.

| s that an accurate description of

Aut ost eer ?
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A.  Yeah, | think so.

Q Anot her description of Autosteer indicates
t hat Aut osteer detects | ane marki ngs and the
presence of vehicle objects to steer a Tesl a.

I s that an accurate description of
Aut ost eer ?

A. One could say so.

Q Ckay. In ternms of Autopilot, the nost basic
Autopilot is a conbination of Traffic-Aware Cruise
Control and Autosteer; correct?

A. | think so.

Q And Traffic-Aware Cruise Control wll
automatically accelerate or brake in response to

traffic noving in front of the Tesla?

A Yes.
Q And then Autosteer -- you descri bed
Aut osteer wll keep the Tesla -- or the objective of

Aut osteer is to keep the Tesla within the |ane that
the Tesla was in at the tinme that the driver
activated Autosteer; correct?
A. That's what it tries to do.
Q Ckay. And now getting back to Exhibit 183,
the ticket says:
“Aut osteer pulls towards al nost every exit."

Do you see that?

STENO.COM
(310) 573-8380




© 00 N o o B~ W N P

N D N D DNMNMNDNN P P P PP, R
o A W N P O © 00 N OO O b W N B+, O

ASHOK ELLUSWAMY JOB NO. 288717

JUNE 30, 2022

A.  Yes.

Q And do you see under the "Watchers" field,
you are |isted as one of the watchers?

A Yes.

Q GCkay. And that neans that when the
ticket -- the Jira ticket was created, you would be
one of the people to receive an enmil indicating
that the ticket had been created; correct?

A. | think so.

Q That al so neans that whenever a person woul d
add a comment, you would receive an email with the
text of the content -- the conment; correct?

A. | think it's possible. | do not have --
do not know what setting | have for the
notifications for the ticket.

Q Gkay. Fair enough.

Wth respect to Autosteer, the -- let ne
back up.

So we tal ked about the uncommanded | ane
change feature, and with the uncommanded | ane
change, am| correct that one of the functionalities
I ncludes the Tesla leaving the lane that it is in to
go off to take an exit?

A. Yeah, if the navigation route suggests that

sone exit nust be taken, | believe it tries to take
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that exit off the highway.
( St enogr apher requests clarification.)
THE WTNESS: Tries to take that exit off
t he hi ghway.
BY MR MDEVITT:

Q Before Navigate on Autopilot was released to
the public, there were no occasi ons where Autosteer
was designed to | eave the freeway by taking an exit;
correct?

A. Before Navigate on Autopilot, there was no
intent to foll ow sone kind of navigation route. So
it mght not intentionally choose sone exit to
follow the route.

Q OCkay. But if we're just -- let's just focus
on Autosteer. |If you're -- if we're talking about
Aut osteer, if there's no autonatic | ane change
initiated and there's no uncommanded | ane change
Initiated, Autosteer is intended to remain in a
single lane of travel; correct?

A. Autosteer generally attenpts to stay in the
| ane.

Q Ckay. And fromthe Autopilot software
devel opnent side, to the extent the team | earned of
I nstances where Autosteer did not stay within the

| ane, the teamwould create tickets to flag that
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activity; correct?

A. Cenerally, yes.

Q And one of the reasons that the Autopil ot
software teamwoul d create a ticket to flag
scenari os where Autosteer woul d | eave the original
travel |ane was because it was a potential safety
I ssue; correct?

MR. BRANI GAN: (Objection to the form

THE WTNESS: | don't think so.

MR. BRANI GAN: | nconpl ete hypot heti cal .
BY MR MDEVITT:

Q So is it your understanding that the
Aut opi | ot software team never created tickets to
flag i nstances where Autosteer left the | ane out of
concern for safety?

MR. BRANI GAN:. (Objection. Overly broad.
Lack of foundati on.

THE WTNESS: | cannot comment on whet her
was created for safety or not.
BY MR MDEVITT:

Q Gkay. During your time working at Tesl a,
have you recogni zed that if Autosteer controls the
steering of the Tesla in a way that takes the Tesl a
out of the lane it's in, that creates a potenti al

safety issue?

It
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MR. BRANI GAN. (Objection. Form |Inconplete
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hypot heti cal .

THE WTNESS: It depends on the situation.
That is normal answer for this question.

BY MR MDEVITT:

Q Well, you recognize that there are
situations where if Autosteer controls the steering
of the Tesla out of the Iane the vehicle's in, that
can result in a crash. True?

MR. BRANI GAN. Sane obj ection. Vague.
| nconpl et e hypot heti cal .

THE WTNESS: Again, it depends on the
si tuation.

BY MR MDEVITT:

Q Ckay. And | understand it depends on the
situation, but you -- during your time wth Tesla,
you' ve recogni zed that there are instances where if
Aut osteer controls the steering of the Tesla out of
the lane it's in, that can cause a crash; right?

A. The --

MR. BRANI GAN. Sane obj ecti ons.

THE WTNESS: M understanding is that if
the driver was paying attention and watching the
road, | do not believe there is any safety concern.

111
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BY MR McDEVI TT:

Q And has that been your nentality the entire
time that you've worked at Tesl a?

A Yes.

Q That you have not felt there's a need for a
saf ety concern upon | earning that Autosteer
controlled a Tesla vehicle out of the lane it was in
because you' ve al ways assuned that the driver wll
al ways be able to take over; correct?

MR. BRANI GAN: Objection. Form |nconplete
hypot hetical. Al so msstates the witness's prior
testi nony.

THE WTNESS: The systemis designed to stay
within the limts of steering and braking. Any
attenti on-payi ng human shoul d be able to override
the systemw th ease and then drive the car safely.
BY MR McDEVI TT:

Q Is there anybody on the Autopilot teamthat
Is a human factors engi neer?

A. | do not know.

Q During your time wth Tesla, have you ever
received any training on the topic of
perception-reaction tine?

A. | do not recall.

Q Do you have any famliarity with the concept
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of perception-reaction tine?

A. | would have to guess what those words nean.

Q Well, when you've worked at Autopilot -- or
wor ked at Tesla on Autopilot, have you had in m nd
the notion that humans have sone sort of lag tine in
processi ng visual information?

A. | amnot the person who is studying human --
what ever tine you alluded to. | ama software
engi neer on the team

Q Ckay. Wwell, ny question to you, though, has
any -- have you ever been a part of any discussions
at Tesla where there has been an acknow edgnent t hat
humans have a lag tine in processing visual
I nformati on?

MR. BRANI GAN:  (Objection. Overly broad.
THE WTNESS: | do not recall either way.
BY MR McDEVI TT:

Q Wth respect to Autopilot and Autosteer, has
Tesl a ever had a docunented set of functional
specifications for Autosteer?

A. | do not know what that neans.

Q Have you ever heard of the phrasing
"behavi oral conpetencies"?

A. Not to ny recollection.

Q During your time wth Tesla, have you ever
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reviewed a docunent that's called "Automated Driving
Systens, a Vision for Safety"?

A. | do not recall.

Q Let nme just show you it on the screen so
that you can take a | ook at the cover and see if
that refreshes your recollection.

Ckay. Do you see what's displayed as
Exhibit -- it's Exhibit 111 fromthe deposition of
Chris Payne on Septenber 29th, 2021. Do you see the
cover page there?

A Yes.

Q Have you ever seen that docunent?

A. | don't think so.

Q Have you ever been at a neeting at Tesl a
where this docunent was revi ewed?

A. | don't recall.

Q Have you ever heard any of your coll eagues

at Tesla refer to this docunent, Exhibit 1117

A. | do not recall.

Q Were you aware that the -- or strike that.
Do you know what NHTSA is?

A Yes.

Q Were you aware that the NHTSA generated
gui dance for the autonotive industry on design best

practices for the testing and safe depl oynent of
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aut omat ed driving technol ogi es?
MR. BRANIGAN: (Objection. Form Also to

the extent it msstates the intention of NHTSA

THE WTNESS: | do not recall reading this
docunent .
BY MR MDEVITT:
Q GCay. And I'll address the objection. So
|"mgoing to -- I'mgoing to PDF page 4 which is

i nternal docunent page il

Do you see the paragraph that starts with
“I'n this docunent"? 1've just highlighted it.

MR. BRANIGAN. It would be hel pful if you
could enlarge it.

MR, MDEVI TT: Sur e.

MR BRANIGAN. It's very snmall. Please.
That's better.
THE WTNESS: | see what you have

hi ghl i ght ed here.
BY MR MDEVI TT:
Q GCkay. Do you see that it says:
“I'n this docunent, NHTSA offers a
nonr egul at ory approach to automated vehicle
t echnol ogy safety"?
Do you see that |anguage?

A. Yes.
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Q And then the next sentence says:

"Section 1: Voluntary Cui dance for
Aut omated Driving Systens (Vol unteer Qui dance)
supports the autonotive industry and ot her key
st akehol ders as they consider and desi gn best
practices for the testing and safe depl oynent of
Aut omated Driving Systens"?

Do you see that?

A. | see that.

Q Have you ever heard anybody at Tesla ever
refer to this docunent?

A. | don't recall.

Q GCkay. Now I'mgoing to PDF page 7, docunent
page nunber 1. |I'mgoing to direct you to the
second paragraph. The second sentence refers to
this -- this voluntary gui dance docunent. It says:

"It updates the Federal Autonated Vehicles
Policy rel eased in Septenber 2016 and serves as
NHTSA' s current operating gui dance for ADSs."

Do you see that?

A. | see that wording.

Q During your tinme at Tesla, have you ever
been aware that the NHTSA has issued operating
gui dance for automated driving systens?

MR. BRANI GAN. Let ne just object to the
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formof the question because |I think it
m scharacteri zes the scope of the docunent.

But go ahead.

THE WTNESS: | do not recall either way.
BY MR MDEVITT:

Q Onthe -- there's a text -- or there's a box
within this particul ar page that has the headi ng of
"NHTSA's M ssion."

Do you see that?

A Yes.

Q It says:

"Save |lives, prevent injuries, and reduce
econom ¢ costs due to road traffic crashes, through
educati on, research, safety standards, and
enforcenent activity."

Prior to ne reading that to you, were you
aware that that was NHTSA's m ssion?

A. | don't think so.

Q Have you ever becone famliar with 12
priority safety design elenents where -- that were
generated by the NHTSA for automated driving
systens?

A. | do not recall.

Q VWhat is an operational design domai n?

A | do not know.
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Q During your time at Tesla, have you ever
heard anybody within the Tesla Autopilot software
teamrefer to an operational design donain?

A. 1've heard those words before, but | do not
recall much nore than that.

Q During your tinme with Tesla, have you ever
seen a docunent that sets forth an operational
desi gn domai n for Autosteer?

A. | do not recall.

Q As you sit here today, do you know of any
docunent that sets forth an operational design
domai n for Autosteer?

A. | do not know.

Q During your time wwth Tesla, have you ever
seen a docunent that sets forth an operational
desi gn domain for Autopilot?

A. | do not know.

Q As you sit here today, do you know of any
docunent that describes an operational design donain
for Autopilot?

A. | do not know.

Q And I'mgoing to -- let ne go back to that
docunent, and I'mgoing to ask sone foll ow up
guestions just to see if perhaps the wording is

di fferent.
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So I'mgoing to page -- PDF page 12, and it
says -- there's a -- heading "2," says "Qperational
Design Domain," and I'mgoing to direct your
attention to the -- oops, excuse ne -- the sentence
that starts with "The CDD."

Do you see that?

A, Yes.
Q I've highlighted it. GCkay. And |I'm going
tojust read it into the record:

“"The ODD is the definition of where (such as
what roadway types and speeds) and when (under what
condi tions such as day/night, weather limts, etc.)
an ADS is designed to operate.”

So let ne just have you focus on that
sentence. Ckay?

A, Yes.

Q Are you aware of any docunent within Tesla
t hat describes the -- or where and when Autosteer is
desi gned to operate?

A. | do not know whether the docunent exists or
not .

Q Have you ever learned that the Tesl a
Aut opi | ot software team made a deci si on about where
and when Autosteer is designed to operate?

MR. BRANI GAN:  (Objection. Form Overly
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br oad.

THE WTNESS: | do not know.
BY MR MDEVITT:

Q GCkay. Now I'mgoing to direct you to the
ri ght-hand columm of the docunent. The top sentence
starts wth:

"The ODD woul d include the foll ow ng
information at a mninumto define each ADS' s
capabilities limts/boundaries."

Do you see that?
| see the --
Ckay.

-- that reference.

> O >

Q And the first bullet point is "Roadway types
on which the ADS is intended to operate safely."”
Do you see that?
A.  Yes.
Q Has Tesla defined the roadway types where
Aut osteer is intended to operate safely?
A. WII you please repeat the question?
Q Yes.
Has Tesla identified roadway types on which
Aut osteer is intended to operate safely?
A. Wat do you nean by "identify"?

Q Like, in other words, has Tesla said, "Wll,
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Aut osteer is intended to operate safely on freeways
or hi ghways separated by a nedian barrier but is" --
"you know, rural streets within, you know,

nei ghbor hoods are outside the operational design
domai n"? Anything |ike that?

A. There are sone activation conditions for
Aut opi | ot, such as presence of lane lines, or there
are a few nore conditions. | don't recall all the
conditions. So Autopilot's only available in such
condi ti ons.

Q Are there roadway types on whi ch Autosteer
Is intended to operate safely?

MR. BRANI GAN: Sorry, Andrew. Can you
repeat that question one nore tine?

MR. McDEVI TT: Yes.
BY MR MDEVI TT:

Q Are there roadway types on which Autosteer
Is intended to operate safely?

A.  I'mthinking about it, but I can't --
don't know for sure if there are any such
restrictions or not in the software.

Q As you understand it as the director of
Aut opi | ot software, is Autosteer intended to operate
safely on freeways?

MR. BRANIGAN: (Objection to formw th
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respect to the timng. Do you nean at the tine of
t he subject crash or anytine?

MR. McDEVITT: [|'mgoing to ask both.
BY MR MDEVITT:

Q Let nme just start wth: As you understand
it as the director of Autopilot software, has
Aut ost eer ever been intended to operate safely on
freeways?

A. Autopilot and specifically Autosteer is
generally designed to keep the car within the | ane,
and it is -- the production version of the Autopil ot
software has sone conditions for enabling it. And
t hen once enabled, it does its best to stay wthin
t hose | anes.

Q Ckay. But ny questionis alittle bit
different. |Is Autosteer -- or has Autosteer ever
been i ntended to operate safely on freeways?

A. If used appropriately, it should operate

safely everywhere.

Q Ckay. |Is there a speed range for Autosteer?

A. | believe there's a max speed.

Q Is that -- the max speed currently 90 smle
an hour?

A. On sone software configurations it's

90 mles per hour. On sone others, it's 85 mles
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per hour. But throughout the Autopil ot devel opnent
period, there have been different top speed limts.

Q GCay. The -- I'mgoing to -- are there any
constraints that Tesla has identified and docunented
for the operation of Autosteer?

MR. BRANI GAN.  (bj ection. Overly broad.
Vague.

THE WTNESS: At what tine point?
BY MR MDEVITT:

Q Well, let's focus on the first six nonths of
2018. Were there constraints that Tesla internally
identified for the operation of Autosteer?

A. As | nentioned earlier, the system woul d
only present itself upon sone conditions. So you
could call that as constraints to the system

Q During the year 2018, was Autosteer intended
to operate safely on freeways?

A.  Yes.

Q Nowl'mgoing to go back to the docunent.
So the paragraph -- the second paragraph on this
particul ar page says:

“"An ADS should be able to operate safely
within the ODD for which it is designed.”
Do you see that?

A. Yes.
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Q And at Tesla, was that the policy
internally, that the Autopilot features should be
able to operate safely within the design donmain for
whi ch they were desi gned?

A.  Fromthe begi nning, the philosophy for
Aut opil ot has been it is a safe system for anyone
who is using the system appropriately.

Q Ckay. Wll, do you agree that there -- with
respect to Autopilot, when an Autosteer is
activated, the Tesla is in control of the
accel eration, braking, and steering of the Tesl a;
correct?

A.  Wen activated, Autopilot can control those

three axis but within limts.

Q Didyou say those three axis, a-x-i-s?
A Yes.
Q Ckay.

A. VWhat | nean was the steering, braking, and
accel erati on.

Q And within, Tesla Autosteer is identified as
what's called an "active feature"; correct?

A Yes.

Q And an active feature neans that it takes
over control of the vehicle. True?

A. "Active" neans it can control the car, as
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opposed to "passive," where the car has no control.

Q GCkay. At Tesla, when the -- when referring
to an active feature, that's a feature that take --
those are features that take control over the
vehicle; correct?

A.  |'mnot sure what you nean by "take
control." It can change steering action or the
braki ng or accel erati on.

Q Let me just -- I'mgoing to refer you to --
oops, wong one. Let nme show you Exhibit 71 in this
case to -- this was marked as Exhibit 71 to the
deposition of M. Shroff, and then it was also 71 to

t he deposition of M. Payne.
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So it's 11:30. So | don't know how nuch

O

time of a -- or howlong of a break do you need?
A. Maybe like five or ten m nutes.
MR. BRANI GAN: Wiy don't we take ten
m nut es.
MR. McDEVITT: Ckay.
THE VI DEOGRAPHER: W are off the record.

The tinme is 11:29 a.m Pacific Tine.
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(Break taken from11:29 a.m to 11:42 a.m)
THE VI DEOGCRAPHER: W are back on the
record. The tinme is 11:42 a.m Pacific Tine.
BY MR MDEVITT:

Q M. Elluswany, have you heard El on Miusk
refer to the prinme directive for Autopilot?

A Yes.

Q Tell us your understanding of what the prine
directive is.

A. The prine directive is to not collide.

Q Ckay. So the prinme directive for Autopil ot
Is for -- well, strike that.

So we di scussed when Autopilot is activated
it can control both steering and -- well, strike
t hat .

When Autopilot's activated, it can control
steering, braking, and acceleration; correct?

A.  Yes.

Q The prine directive for Autopilot is for
Autopilot to not accelerate or steer in a manner
that results in the Tesla colliding with either an
obj ect or a person; correct?

A. That is the objective.

Q Wien did you first hear Elon Musk identify

that as the prine directive?
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A. | don't recall when.

Q Is it your recollection that El on Misk
devel oped that prine directive for Autopilot after
the fatal crash involving Joshua Brown?

A. That is not ny understandi ng.

Q Ckay. |Is it your recollection or belief
that Elon Musk always had the prinme directive for
Autopilot to be not to collide wth people or
obj ects, even before the fatal crash involving
Joshua Brown?

A.  Yeah, that's roughly ny understanding. From
the beginning, it's always been: Try not to crash.

Q Have you also heard Elon Musk refer to the
prime directive as, quote, do not smash?

A. Yeah. There's a few ways to phrase that,
yes.

Q \Wat are the other ways that you've heard
El on Musk refer to the prine directive besides "do

not collide," "do not smash"?

A. "Do not crash."

Q Ckay. And you've understood that when
El on Musk said that, what he neant was that he
didn't want the Autopilot systemto steer the Tesla
onto a path that would result in it colliding with a

person, vehicle, or object. True?
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A. | believe the intent was to build a system
t hat woul d, you know, try its best to avoid all
col | i si ons.

Q Ckay. But when Elon Musk said that, the
prime directive, he didn't say, "Try your best to
make the vehicle not collide.”

He said, "The prime directive is for the
vehicle to not collide with people, objects, or
vehi cl es when Autopil ot has control of the Tesla."
True?

A. Elon said prine directive was do not crash.

Q And, again, you understood that when
El on Musk said the prime directive for Autopilot was
do not crash, he neant that he doesn't want auto --
the Autopilot systemto steer the Tesla onto a path
that would result in it colliding wth a person,
vehicle, or object. True?

A. That's what one would infer, | guess. It's
English. That's what he said: Autopilot should not
crash.

Q GCkay. And as the director of Autopil ot
sof tware, have you becone aware of Tesla nai ntaining
data regarding instances in which a Tesla crashed
whi | e Aut opi |l ot was acti vat ed?

A. WIIl you please repeat the question?
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Q Yes.

You're aware, | presune, that Tesla has
mai nt ai ned data tracking instances in which a Tesla
vehicle was involved in a crash while Autopilot is
activated. True?

A, Yes.

Q And is it your understanding that there are
several hundred instances in which a Tesla vehicle
has been involved in a crash while Autopilot is
activated?

MR. BRANI GAN:  (Objection. Form Vague.

THE WTNESS: Your question is -- don't have
years of tine ranges, and |I'mnot aware of the exact
count right now.

BY MR MDEVITT:

Q Ckay. But regardless of you being aware of
t he preci se nunber, you do understand that there
have been several hundred instances in which a Tesla
vehi cl e has been involved in a crash while Autopil ot
Is activated. True?

MR. BRANI GAN. Sane obj ecti on.

THE WTNESS: Again, | do not recall the
nunber, whether it was several hundreds or tens. |
know t here have been crashes. | just do not know

t he range of the nunbers.
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BY MR McDEVI TT:

Q GCay. Didyou -- did you learn within the
| ast nonth of the NHTSA publishing information about
the nunber of crashes that were reported by Tesla in
whi ch Aut opi |l ot was acti vat ed?

A. | recall the docunent cane out.

Q Gkay. And am | correct you understood that
t he NHTSA published information indicating 270-pl us
reported crashes of Tesla vehicles in which
Aut opi l ot was activated at the tine? True?

A If that's what -- if that's the nunber on
t he docunent, then that -- you know, that's the
nunber. And | think the docunent al so presents all
data where Autopilot was active within 30 seconds
prior to crash. So Autopilot may or may not have

been active at the time of the crash.

L




( St enogr apher requests clarification.)
BY MR MDEVITT:

Q Wthin the Autopilot software team does the
team bel i eve that whenever there is no hands-on
detection signal, that neans the driver's not paying
attention?

MR. BRANI GAN: (njection. Form Inconplete
hypot heti cal .

THE W TNESS: The hands-on system checks in
with the driver based on sone frequency as to
whet her the driver is available or not, and,
further, it requests sone kind of hands on the
wheel .
BY MR MDEVITT:

Q So for Tesla vehicles, in ternms of driver
monitoring, the way that is perforned within Tesla
Is by a steering wheel torque signal; correct?

A. Yeah. For many of the configurations, yeah,

that's howit's done.
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Q And there have been instances or tine
peri ods where the Autopilot engineers have di scussed
or considered using the in-car canera as a way to
moni tor whether the driver is attentive; correct?

A Yes.

Q Wthin the Autopilot software engi neering
team there is recognition that the steering wheel
torque nethod of evaluating a driver's attention is
flawed. True?

MR. BRANI GAN:  (Objection. Form Overly
broad. Vague.

THE WTNESS: | do not think so.
BY MR MDEVITT:

Q Ckay. So your belief is that the Autopil ot
sof tware engi neering team has not identified any
flaws in using the steering wheel torque nethod to
eval uate a driver's attention?

MR. BRANI GAN. Sane obj ecti ons.
THE WTNESS: WI Il you please you repeat the
guesti on?
BY MR MDEVITT:
Q Yes.
s it your belief that the Autopil ot
sof tware engi neering team has not identified any

flaws in using the steering wheel torque nethod to
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eval uate a driver's attention?

MR. BRANI GAN. Sane obj ection

THE WTNESS: M belief is that the hands-on
systemis a sufficient systemto do nom nal checks
that the driver is present.
BY MR MDEVITT:

Q Gkay. M question was slightly different.
My question was: Is it your belief that the
Aut opi | ot software engi neering team has not
identified any flaws in using the steering wheel
torque nethod to evaluate a driver's attention?

MR. BRANI GAN. Sane objection. Overly
broad. Vague.

THE WTNESS: |'mnot aware of any fl aws
that indicate.
BY MR MDEVI TT:

Q Isn't it true that there's been points in
time where engineers at Tesla have said the torque
nmet hod really doesn't work very well?

A. I'mnot aware of the statenents.

Q And with respect to the torque nethod of
evaluating driver attention, am| correct that the
engi neers recogni ze that the absence of a torque
signal doesn't even nean that the driver doesn't

have his or her hands on the wheel ?
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MR. BRANI GAN: (Objection. Form Overly
broad. Lack of foundati on.

THE WTNESS: The test of whether the torque
Is present or not is precisely what it is. The
system requests sone anount of torque be placed on
the wheel. And if that was not present when
requested or after a while, then that's -- for sone
reason the torque was not present, and if you don't
request it for sone tine, then, you know, we would
not measure that. But it's a trade-off between how
annoyi ng the automati c system because if you al ways
request the torque, then it may be too nuch and too
tedious. But if you request too little, then you
are checking in on the driver less frequently.

So we try to strike this bal ance between not
to be extrenely annoyi ng and naggi ng as opposed to
being extrenely lenient, so that we try to strike
t hat bal ance in general.

BY MR McDEVI TT:

Q And there's -- there was at | east one point
in time when Tesla changed the frequency wi th which
it had auto -- or had the vehicle check for torque
based on Elon Musk receiving a tweet froma
custoner; correct?

A. | don't --
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MR. BRANI GAN: (bj ection. Lack of
foundation. If you know.

THE WTNESS: |'mnot aware of the tweet.
BY MR MDEVITT:

Q Ckay. You don't have any recollection of a
custoner tweeting that they were annoyed with how
many or how often they were asked to input torque on
t he wheel and El on Musk responding that he would
make a change to that?

MR. BRANI GAN:  (Objection. Form Lack of
foundation. Also object to the extent it
m scharacteri zes the statenents of the people
referred to.

THE WTNESS: | do not recall such incident.
BY MR MDEVITT:

Q Has Elon Musk ever provided direction to the
Aut opi | ot team regardi ng how often the system shoul d
check for a torque signal?

A. He has provided sone direction, yes.

(St enogr apher requests clarification.)
BY MR MDEVITT:

Q Ckay. Tell us about the instances in which
he has provided direction to the teamon that.

A. | only vaguely recall the discussions. | do

not precisely know the nunbers nor the tines when
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those are happening. | recall that there were sone
di scussi ons, and he had sone inputs on this.

Q GCkay. And when you say "sone inputs on
this," you nean El on Musk has provi ded sone
direction on how often the Autopil ot system shoul d
be checking for the presence of torque on the
st eering wheel ?

A. To ny understanding, yes. And it's also not
just how often, also when, because sonetines it can
be contextual on to when to present this.

Q Ckay. And one exanple of that woul d be when
the systemis about to initiate an uncommanded | ane
change, Autopilot in that period of tinme wll
want -- will performa check to see if there's a
torque on the wheel; correct?

A.  Yeah. Exactly.

Q Wth respect to the steering wheel torque as
t he hands-on detection, the presence of a torque on
the wheel doesn't actually nean necessarily that the
driver has his or her hands on the wheel; right?

A.  So any such systemthat is known to what we
woul d call as position recall, that's, |ike, a
scientific termwhere you -- if your questionis, iIs
it possible to fool the system yes, it's possible

to fool the system
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Q GCkay. And, for exanple, if you put a banana
at the corner of the steering wheel, that could
supply enough torque on the wheel for the Autopil ot
systemto believe a driver had his or her hands on
the wheel; right?

MR. BRANI GAN:  (bj ection. Vague. Lack of
f oundati on.

THE WTNESS: W have to performthe test,
but it's -- like | said, if your questionis, is it
possible to fool the system vyes, it's possible to
fool the system
BY MR MDEVITT:

Q Okay. And because of that, that neans that
when a torque is detected, that doesn't necessarily
mean the driver has his or her hands on the wheel;
correct?

MR. BRANI GAN:. (Objection. Form |Inconplete
hypot heti cal .

THE WTNESS: It is possible to fool the
system So, yes, you can do sonmething to trick the
systeminto thinking that you' re paying attention
when you' re not paying attention.

BY MR MDEVI TT:
Q OCkay. And with respect to the inverse of

that, the absence of a steering wheel torque signal
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does not nean that the driver does not have his or
her hands on the wheel; correct?

MR. BRANI GAN. Sane objection. Vague.
| nconpl et e hypot heti cal .

Go ahead.

THE WTNESS: | don't think the opposite is
true because we request for sonme hands-on, and the
user is not acknow edging it for a while. It does
not nean that they are somewhat placing their hands
on the wheel .

BY MR MDEVITT:

Q And |I'mdistinguishing between responding to
a pronpt to have your hands on the wheel and just
the torque signal for now So let ne ask a new
guesti on.

The -- the existence of a signal -- steering
wheel torque signal, the fact that there is a signal
there, that doesn't nean that the driver has his or
her hands on the wheel -- or strike that. Let ne
start over.

When there is no torque signal on the
steering wheel, the absence of that torque signal
doesn't nean that the driver doesn't have his or her
hands off the wheel. True?

MR. BRANI GAN:  (Objection. Form Vague.
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| nconpl et e hypot heti cal .

THE WTNESS: WII| you pl ease repeat the
guestion?

BY MR MDEVITT:

Q Yeah. The absence of a torque signal on the
steering wheel does not necessarily nean that the
driver doesn't have his or her hands on the wheel.
True?

MR. BRANI GAN. Sane obj ecti ons.

THE WTNESS: | nean, the pedantic
definition would be that this absence of torque, it
just nmeans that there is no torque. So one could
infer that as -- you know, that is the actual
information to the objective of it. And why there
was | ack of torque is -- if that's your question,
|'"'mnot able to -- you know, there's any reason why
there could be a | ack of torque, including one of
the reasons being that the hands -- they're not
applying torque. So the hands could be on but not
applying torque or, you know, they -- their hands
woul d be off and not applying torque.

BY MR MDEVITT:

Q Gkay. And, actually, just follow ng up on

your comment, the absence of torque -- you're

accurate. That just neans that there's no torque
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bei ng applied; correct?

A.  Yes.

Q Gkay. So you could actually have your hand
on the steering wheel and be gripping as hard as you
possi bly could grip, but if you aren't applying
torque, the Autopilot would infer that there's no
hand on the wheel; correct?

A. M understanding is that the pronpt is to
apply torque on the wheel. And when the Autopil ot
requests for the -- the driver present, it is the
torque that it requests. So the driver nust
acknow edge with torque.

Q Ckay. But just to be clear, the way that
Aut opi | ot eval uates whether a driver has his or her
hands on the wheel is by looking to see is there a
torque being applied; correct?

A. It asks for the user to apply sonme torque
and checks if the user applies the torque.

Q Gkay. And has that always been true?

A. To ny understanding, yes, but | could be
Wr ong.

Q Ckay. And you agree, though, that the
absence of a torque signal doesn't actually nean
that the driver has his or her hands off the wheel;

correct?
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MR. BRANI GAN: (Objection. Form Vague.
| nconpl et e hypot heti cal .

Go ahead, sir.

THE WTNESS: The system requests a torque,
and if it does not see the torque, then that is the
answer. It request a torque -- it requested a
torque, and there was no torque. So, you know,
that's -- that is the inference of the subject and
nature of it.

BY MR MDEVITT:

Q Ckay. So let nme break that down. Let's say
that in between the instances in which the Autopil ot
systemrequests a torque -- let's say that's
three -- there's a three-mnute tine period there.

In that three-mnute tinme period, if the
system doesn't detect a torque on the wheel, that
doesn't nean that the driver doesn't have his or her
hands on the wheel; correct?

A. It is possible, yes.

Q And the reason that is possible is because
there are a nunber of different ways you coul d have
your hand on the steering wheel but also not be
appl yi ng enough torque to trigger the signal on the
sensor; correct?

A. Yes.
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Q Is there currently an Autopilot safety teanf

A. VWhat do you nean by "safety teant?

Q Ateamw thin Autopilot that has the
designation as the safety teamor is responsible for
safety.

A. Everyone on the teamis working on inproving
the safety of the car.

Q GCkay. And what I'm-- | guess what |'m
wondering is, so ny understanding is wthin the
Aut opi |l ot software team there are subteans for
Vi sion or subteans for Controls. What |'m
wondering, is there a subteamthat is specifically
focused on safety?

A. | believe safety is inproved by inproving
t he conponents |ike you nentioned |ike Vision and
Control. Safety cones frominproving those things.
And in that sense, yes, all these teans are safety
t eans.

Q And | understand that, and I'mnot -- |'m
not chall enging that notion. Wat |'mwondering is,
Is there a teamthat has a title of or designation,
this is the safety teanf

A. There is a teamcalled "active safety." But
other than that, |I'mnot aware of other teans that

are just titled as safety teans.
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Q GCay. And is -- the active safety team are
they involved in automatic braking,
forward-col |l ision warning, |ane departure, those
things? O is that sonething el se?

A. My understanding is that that -- the active
safety teamreally provides the regulations and
tests the systens for this, but all the devel opnent
Is done by the other team technician and pl anni ng
and control, etc.

Q \Who are the people that you know of that are
on the active safety teanf

A. | believe Suraj was one person.

Q Do you mnd giving us --

A | don't recall --

Q Sorry. Do you mnd giving a spelling for
the court reporter?

A Yes. It's -- first nane is Suraj,
S-u-r-a-j.

Q The last nane?

A. It's Nagaraj. | do not know the spelling.
It starts with an N.

Q Since you've becone the -- or since you've
acquired the title director for Autopilot safety, do
you report to El on Musk?

MR. BRANI GAN: (bjection. D d you say since
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he acquired the title of Autopilot safety?

MR. McDEVITT: Director. I'msorry. You're
right. | totally m sspoke. So let ne ask a new
guesti on.

MR. BRANI GAN. Maybe he gave you a
pronoti on.

MR, McDEVITT: | did. You're pronoted.
BY MR MDEVITT:
Q Ckay. So since becom ng director of
Aut opi | ot software, have you reported to El on Musk?
A Yes.
Q And who besides yourself on the Autopil ot
software teamreports directly to El on Musk?
M | an Kovac and Andrej Exhibit 115A.
Have you ever presented at a Tesla Al Day?

Yes.

o >» O >

How many ti nes?

A. There has only been one Al Day. So it's
just that one instance.

Q Have you presented at any other -- well,
strike that.

So there's Al Day. M understanding is

there's, like, a Battery Day.
|s that true?

A. | believe there was a Battery Day.
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Q Are there any other regular annual Tesla
days where there's a presentation to the public?

A I'mnot sure if it's regular. W had a
Exhi bit 115A back in 2019.

Q GCkay. D d you present at the Autonony Day?

A. | did not.

Q Gkay. You worked at Tesla during the year
2016; correct?

A.  Yes.

Q And in terns of the -- do you have an
of fice, a physical office, that you would go to?

A.  Yes.

Q \Were was that | ocated?

A. 3500 Deer Creek Road, Palo Alto.

Q So I'mgoing to pause here and show you what
was previously marked as Exhibit 113 during the
deposition of M. Payne. Gve ne a second to just
pul I it up.

Hold on. Let nme -- |I've got to change the
setting here.

Are you able to see what |I'm show ng on the
screen right now?

A Yes, | see it.

Q And you see that | paused at one second into

Exhibit 113, there's text displayed that says "The

STENO.COM
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person in the driver's seat is only there for |egal
reasons. He is not doing anything. The car is
driving itself."
Do you see that?
A. Yes, | see that.
Q And fromthis -- just seeing this alone, do
you know what video this is?
A. | think this was the Autonony Day vi deo.
Q Let ne hit play. I'll see if --
(Vi deo pl aying.)
BY MR MDEVITT:
Q Let ne pause there. | knowit was a just a
few nonents, but do you recognize the person that is

in the driver's seat of the vehicle?

A. Yes.
Q W is that?
A. | believe that was David N ster.

( St enogr apher requests clarification.)
BY MR MDEVITT:
Q Does M. Nister work at Tesla anynore?
A. He does not.
Q Ckay. | presune now, by seeing this nmuch of
t he video, you know the video that -- you recogni ze
this video; right?

A. Yes.
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Q And were you involved in any way in the
creation of this video?

A Yes.

Q And what was your role?

A. | was an engi neer on the teamthat hel ped
with this deno video.

Q Is it true that for this deno video the
route or a part of the route that was travel ed by

the vehicle in the video was 3-D mapped bef or ehand?

A Yes.

Q Was that done using LIDAR?

A, No.

Q Howwas it 3-D napped before?

A. Using the caneras and other sensors too.

Q And am | correct that in connection with the
effort to create this video, the Tesla that was used
in the video actually crashed?

A Yes.

Q \VWere did it crash?

A. Into a fence inside our parking |ot.

Q Is that the -- is the -- the crash shown in
any of the videos that were put on Tesla's website?

A. I'"mnot aware of.

Q Ckay. And as far as you know, when Tesla

rel eased this video, they didn't put any disclainer
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in the video indicating that the vehicle actually
crashed during the process of creating the video;
right?
A. | do not believe it crashed in this specific
vi deo, but during the devel opnent, it crashed
bef ore.
Q GCay. And let ne just hit play here for a
second.
(Vi deo pl aying.)
BY MR MDEVITT:
Q You agree that at this nonent the driver is
not holding on to the steering wheel; correct?
A. | can't see the bottom of the video because
of the Teans thing. | can try to nove it, but
Yeah, if you say that person is not hol ding
the wheel, then | believe you, yeah.
(Vi deo pl aying.)
BY MR MDEVI TT:
Q Was the -- or was El on Musk involved in the
creation of this video in any way?
A.  |In sone ways.
Q And descri be how he was invol ved.
A. He asked for a denonstration of the system s
capabilities.

Q And did he specifically ask for the teamto
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generate a video that showed the Tesla driving by
Itsel f?

A. | do not recall the exact ask from him

Q D d Elon Musk know that the teamhad to 3-D
map the route that the vehicle took before it drove?

A. | do not know if he knew or not.

Q D dthe Autopilot team give El on Miusk the
I npression that the Tesla was able to navigate the
route without 3-D nmapping that was done beforehand?

A. | do not recall the specifics of what was
communi cated to him

Q GCkay. Do you recall any conmunications
anongst the engineers that there was a decision to
conceal information from El on Musk about how the
denonstrati on was created?

MR. BRANI GAN: (Objection. Form
Foundation. Also object to the extent it
m scharacterizes or msstates statenents by others.
THE WTNESS: | am not aware of any such

pl ans to conceal information.
BY MR MDEVITT:

Q Ckay. So as far as you knew, nobody on the
Aut opi l ot team was part of a conspiracy to trick
El on Musk into thinking that the Tesla in the video
that's marked as Exhibit 113 was able to performthe
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drive without having 3-D mapping of the route in
advance; right?

MR. BRANI GAN: (Objection. Form
Foundati on.

THE WTNESS: W11l you pl ease repeat the
guesti on?
BY MR MDEVI TT:

Q Yes.

So as far as you know, nobody on the
Aut opi | ot team devel oped a conspiracy to trick
El on Musk into thinking the video that's marked as
Exhi bit 113 was generated w thout the help of
advanced 3-D mapping; right?

MR. BRANI GAN: (bj ection. Form
Foundat i on.

THE WTNESS: |[|'m not aware of any
conspiracy to hide this.
BY MR MDEVITT:

Q Ckay. Do you have any reason to think that

El on Musk did not know that the route travel ed by
the vehicle in Exhibit 113 was 3-D nmapped ahead of
time?

MR. BRANI GAN. (Objection. Form Calls for
specul ati on.

THE WTNESS: | do not know what he thought.
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BY MR MDEVI TT:

Q Gkay. No, but I nean, do you have a reason
to think -- either from conversations where he
commented or any interactions that you had, do you
have any reason to think that El on Musk was unaware
that the route the vehicle in Exhibit 113 travel ed
was 3-D napped?

MR. BRANI GAN. Sane obj ections. Form
Calls for specul ation.

THE WTNESS: |'mnot able to -- | do not
recall what he knew or asked.

BY MR MDEVI TT:

Q GCkay. And what | nean by that is, you know,
at sonme point after this video was generated, did
El on say, "Well, hey, the video shows that the car's
able to navigate fromthis location to the office
wi t hout any issue. Wiy" -- "why isn't full
self-driving feature conplete at this point?"

MR. BRANI GAN. Sane obj ecti ons.

THE WTNESS: |'mnot sure what -- | nean,
because 2016, so it's been six years since this
video; so | don't recall what unfol ded afterwards.
BY MR MDEVI TT:

Q How many different attenpts did it take in
order to create Exhibit 113?
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A. | do not know.

where we were trying to get a good denonstrati on.

Q Ckay. So ny statenent was accurate, that
the video that's marked as Exhibit 113 was not
generated in a single take. True?

A. |If you define "single take" as a single
consistent video, then it is a single take in the
sense that it is not stitched together, but it
required sone iteration get to a point where when
the entire drive would be zero intervention.

Q I'msorry. | may just have m sunder st ood
your answer. So | apol ogi ze.

A. Usually a single take --

Q Were you asking nme a question, or were

| apol ogi ze.

Is continuous and it's not stitched together. M

it's not stitched together. 1In that sense, it is

single take, but it was not the first iteration.

required a fewiterations to get this.

Q It didn't -- you weren't -- the team was not
able to generate the video in a single take; right?

A.  Yeah, we went through a devel opnent process

you -- | couldn't tell if you answered the question.

A. Usually a single take neans that the video

understanding is that this video is continuous, and

| t
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Q And isn't it true that during the various
attenpts to generate the video, there were instances
I n which the person sitting in the seat had to
I ntervene?

A Yes.

Q And were there also instances where the
vehicle itself just disengaged as a part of
fail-safe?

A. | do not recall the specifics.

Q Ckay. But you do know that, during the
effort to create Exhibit 113, there were attenpts to
create the video where the driver actually had to
take control of the steering wheel. True?

A.  Yes.

Q Ckay. So now I'mgoing to show you
Exhi bit 113 agai n.

(Vi deo pl aying.)
BY MR McDEVI TT:

Q Let ne pause that. |I'mpausing it at 38
seconds into Exhibit 113.

What was the starting point for the video?
Was it a particular individual's house, or where was
it?

A.  Sonmewhere in Menlo Park. | don't recall

whose house it was.
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Q Ckay. Does Exhibit 13 [sic] accurately
reflect the capabilities of Autopilot as of
Novenber 20167

MR. BRANI GAN:  (Objection. Form Vague.

THE WTNESS: | believe the intent of the
video was to showcase the potential of the system
BY MR MDEVI TT:

Q Ckay. So given that it is showasing the
potential of the system it -- Exhibit 113 should
not be interpreted as accurately portraying the
performance capabilities of Autopilot that -- at the
time; right?

MR. BRANI GAN: (Obj ection. Form
M scharacteri zes the witness's testinony.

THE WTNESS: Like | nentioned earlier, the
obj ective of the video was to denonstrate the
potential of what was capable of the system That
was the intent.

( St enogr apher requests clarification.)

BY MR MDEVITT:

Q Ckay. So ny questionis alittle bit
different. M question is actually:

Does Exhibit 113 accurately portray the
performance capabilities of the version of Autopil ot

that was released to the public at the tine?
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MR. BRANI GAN. Sane obj ecti ons.

THE WTNESS: The intent of the video was --
the intent of the video was not to accurately
portray what was available for custoners in 2016.

It was to portray what was possible to build the
system
BY MR MDEVI TT:

Q Okay. So | just -- | just want to be clear.
You agree that Exhibit 113 does not accurately
portray the perfornmance capabilities of the version
of Autopilot that was released to the public at the
time. True?

MR. BRANI GAN: (Objection. Form
M scharacterizes the witness's prior testinony.
Repetitive. Asked and answered.

Go ahead, sir.

THE WTNESS: The intent of the video was to
portray its capabilities, and that's what it tries
to do. So in that sense, yes, it was not trying to
portray what was -- what was the then state of
Aut opi | ot .

BY MR MDEVITT:
Q Gkay. And the reason |I'm asking the
foll owup question is you're inserting the qualifier

intent of the video and what the -- what you're
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trying to do, and ny question is a little bit
different.

So nmy question is:

Does Exhibit 13 [sic] accurately portray the
performance capabilities of the version of Autopil ot
that was released to the public at the tinme?

A. It does not.

(Vi deo pl aying.)

BY MR MDEVITT:

Q Al right. Gkay. So now |'m pausing it at
52 seconds into Exhibit 113. There's a little bit
better light in this frane. You can see that the
driver is not holding the steering wheel; correct?

A.  Yeah.

Q Did you ever ride along in the Tesla vehicle
for any of the efforts to create the video footage?

A.  Yes.

Q And were you in the vehicle at the tinme this
particul ar video was captured?

A. | don't recall.

Q Wien you did the ride-alongs, did you sit in
t he back seat?

A Yes.

Q Ckay. So when -- earlier when you told us

there were attenpts where the driver had to
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I ntervene, you actually observed that there were
attenpts where the driver actually had to take over
the steering wheel; right?

A Yes.

Q Didyou ever sit in the steering wheel
during an attenpt to create this video?

MR. BRANI GAN:  You nean the driver's seat?
MR McDEVITT: No. | neant within the air
bag. Yes. Sorry. | nessed up.
BY MR MDEVITT:

Q D dyou ever sit in the driver's seat during
an attenpt to create the video that is marked as
Exhi bit 1137

A. | do not recall whether | was driving or
not .

Q Gkay. Who el se besides yourself and the
i ndi vidual you already identified participated in
the effort to create the video?

A. Mostly all of our teamwere involved in
this.

Q OCkay. And with respect to how the Autopil ot
in the video was operati ng when the video was
created, how did that differ fromthe then-rel eased
version of Autopilot, how it operated?

A. The deno was specific to sone predeterm ned

STENO.COM
(310) 573-8380



© 00 N o o B~ W N P

N D N D DNMNMNDNN P P P PP, PR R
o A W N P O © 00 N O O b W N B+, O

ASHOK ELLUSWAMY JOB NO. 288717
JUNE 30, 2022

route; whereas, Autopilot tries to understand the
scene around it and drive the car.

Q GCkay. The -- one of the fundanent al
concepts of Autopilot is for the vehicle to be able
to navigate a situation based on Vision inputs
al one; right?

MR. BRANI GAN: (Objection. Form

THE WTNESS: GCenerally the design intent is
to use canera information to drive the car, yes.
BY MR MDEVITT:

Q OCkay. But for the -- what we see in
Exhi bit 113, in addition to having the canera
I nformati on, the Autopilot system had a 3-D mapped
route that it could use to navigate. True?

MR. BRANI GAN: (Obj ection. Asked and
answered. Form

Go ahead.

THE WTNESS: In this video, it was using
addi tional premapped information to drive, yes.

MR. BRANI GAN:  Andrew, are we getting to a
poi nt where we can take a short break?

MR McDEVITT: Yeah. [|I'mjust going to try
to get through the end of this video. | nean, we
came back on at 11:40; so we haven't been going an

hour. But, yeah, | -- we can take a break after
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this.
MR. BRANI GAN:  Ckay.
(Vi deo pl aying.)

BY MR MDEVITT:

Q Gkay. So now going back to this video,
this -- do you agree the video just showed the Tesla
vehicle recognizing a red |light at the stoplight --
or at a traffic light and stopping for the traffic
light wthout any driver input; right?

A. That's what the video shows.

Q And the rel eased version of Autopilot as of
Novenber 2016 did not have that capability. True?

A. In 2016, there was no traffic-1light-handling

capability.

Q Ckay. And we just saw fromthe last few
seconds -- | just paused it, one mnute and ei ght
second -- the Tesla in the video recogni zes that the

traffic light has changed fromred to green and
accel erates w thout any driver input; correct?

MR. BRANI GAN:  (Objection. Form

THE WTNESS: | nean, the video shows that
t he car goes on green.

BY VMR MDEVI TT:

Q And the video shows that the driver -- there
was no driver input. In other words, the Autopil ot
STENO.COM
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Is doing that; correct?
MR. BRANI GAN:. Sane objection. Form
Foundat i on.
THE WTNESS: The video shows that there is
no driver input.
BY MR MDEVITT:
Q Gkay. And the production version of
Aut opi | ot as of Novenber 2016 did not have the
capability to accelerate in response to a traffic
l'ight changing fromred to green. True?
A. Yes, it did not.
Q Ckay.
MR. BRANI GAN:  Hey, Andrew, |'ve got to take
a break for a mnute. M phone's ringing.
MR, McDEVITT: Ckay. Well, | nean, I'd like
to get through this exhibit here.
MR. BRANI GAN:  Yeah, | understand. Could we
just take two mnutes here so | can get rid of this?
MR, McDEVITT: Ckay. | nean, we can just go
off the record for a second, if you want to do that.
MR. BRANI GAN: Yeah. Hang on.
THE VI DEOGCRAPHER: W are off the record.
The tinme is 12:36 p.m Pacific Tine.
(Break taken from12:36 p.m to 12:41 p.m)
THE VI DEOGRAPHER: W are back on the
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record. The tinme is 12:41 p.m Pacific Tine.
BY MR MDEVITT:

Q GCay. I'mgoing to junp back a second here
in Exhibit 113. 1'mgoing to play from1:04, and
then I'"mgoing to pause. So hitting play now

(Video playing.)
BY MR MDEVI TT:

Q GCkay. So from1l1l:04 to 1:05 in the video,
the -- we see that the traffic |ight changes to
green, and then the view that is presented on the
video shifts to the left forward vehicl e canera,;
correct?

MR. BRANI GAN. Let ne just object to the
formof the question. The witness has already told
you that this is a video that doesn't --

MR. McDEVITT: Tom can you not make a

speaki ng objection? You can -- just neke an
obj ecti on.

MR BRANIGAN. | am if you would let ne
finish.

MR McDEVITT: Well, | don't want you to

coach the witness by saying what he is and hasn't
done. Just --

MR. BRANI GAN:  The wi tness --

MR McDEVITT: -- nmake it a |egal objection.
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MR. BRANI GAN: We can ask the witness to
| eave the room The wi tness doesn't need to be
coached by ne. He's already told you that this
vi deo doesn't depict what was actually on the road,
and so we object to the formof the questioning
about this video.

MR. McDEVITT: Ckay.

(Vi deo pl aying.)

BY MR MDEVITT:

Q Al right. So from1:04 to 1:05, in the
video we see the |ight change fromred to green, and
then the view of the video changes.

Do you see that?

A. The left video canera, yes.

Q Ckay. Now, did the Autopilot actually
accelerate for the green light in this video, or did
the driver do the accel eration?

MR. BRANI GAN: Sane objections. Objection
to form The question's m sl eading and
argunentati ve, given what the w tness has al ready
told you about this video.

THE W TNESS: The video shows that the
driver -- | can't actually see the bottom of the
vi deo because of the Teans bar. But if you say that

the driver was not pressing the accelerator, then

STENO.COM
(310) 573-8380



© 00 N o o B~ W N P

N D N NDDNMNMNDND P P P PP, PR R R
gag A W N P O © 00 N O O b W N B+, O

ASHOK ELLUSWAMY JOB NO. 288717

JUNE 30, 2022

the system nust have accel erat ed.
BY MR MDEVI TT:

Q GCkay. And actually what we see is when the
light turns green, the view of the video changes
when the vehicle accel erates.

And so what |'masking you is, during these
trial runs, did the Autopilot actually react to red
and green lights, or did the person sitting in the
driver's seat do the accel erati on and braki ng?

MR. BRANI GAN:  (Objection. Form Lack of
f oundati on.

THE WTNESS: | do not recall to what extent
the traffic controls were integral into the system
BY MR MDEVITT:

Q In the video, was any of the accel eration or
braki ng done by the person in the driver's seat?

MR. BRANI GAN: Sane objection. Form Lack
of foundati on.

THE WTNESS: | do not recall.

BY MR MDEVITT:

Q Ckay. |Is it your recollection that in
Novenber 2016 the team had al ready devel oped the
neural network such that it was capabl e of
responding to red and green |ights?

A. | do not recall what neural networks was
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running the car in 2016.
Q GCkay. And separate fromthat question, do
you believe that in Novenber 2016 any version,
devel opnent or ot herw se, of Autopilot had been
devel oped to the point that it had the capability to
detect red and green traffic |lights?
MR. BRANI GAN: (bj ection. Lack of
f oundat i on.
THE WTNESS: M vague recollection is there
were some neural networks that detected traffic
i ghts and signs.
BY MR MDEVITT:
Q Okay. So I'mscrubbing forward in this
video to 1: 39.
(Vi deo pl aying.)
BY VMR MDEVI TT:
Q From1l:39 to 1:52 of the video that's narked
as Exhibit 113, that shows Autopilot taking a
freeway exit and steering the vehicle up to a stop
sign and comng to a stop for the stop sign. True?
MR. BRANI GAN:  (Objection. Form
M sl eadi ng. Argunentative, based on the witness's
prior testinony about the video.
THE WTNESS: That is what this video shows.
111/
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BY MR McDEVI TT:

Q GCkay. And the -- as of Novenber 2016, the
publicly rel eased versions of Autopilot were not
capabl e of bringing the vehicle -- the Tesla vehicle
to a stop in response to a stop sign. True?

A. | do not think so.

Q And fromone -- up through 1:59 in the
vi deo, we see the Tesla accelerating froma stop,
goi ng across lanes of traffic to nake a left turn,
and get into a travel lane. True?

A. That's what the video shows.

Q And the production rel ease version of
Autopilot at the tinme in Novenber 2016 did not have
that capability. True?

A.  True.

(Vi deo pl aying.)
BY MR McDEVI TT:

Q I'mpausing at two mnutes and 17 seconds
into Exhibit 113. Do you recognize the |ocation
shown in this frame?

A, Yes.

Q Wat is this?

A. This is the entrance to 3500 Deer Creek
Road.

Q And within this particular franme at two
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m nutes 17 seconds into Exhibit 113, can we see the
wal | or whatever it was that the Tesla vehicle
crashed into during one of the efforts to create
this video?

MR. BRANI GAN:  (Objection. Form

THE W TNESS. Yes.
BY MR MDEVI TT:

Q \Wereis it?

A. It's near the main road, that fence.

Q Ckay. So did the vehicle actually go up
onto the curb and hit the fence?

A. It was turning around the bend in the
parking lot, and it -- | think it -- yeah, at the
time, it was sidesw ping the fence.

Q Ckay. So in one of the attenpts to create
this video, am| correct that the Tesla vehicle
drove up over a curb, through the bushes, and hit a
fence?

A. I'"'mnot so sure about the curb or the bush.

| do know about the fence.

Q Ckay. So the Tesla vehicle, in an effort to

create this video, did drive into bushes and hit a
f ence?
MR. BRANI GAN: (bj ection. Form

Repetitive. Asked and answered.
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THE WTNESS: Like | nentioned earlier, | do
not recall the curb or the bushes. | recall that it
hit the fence on the side.

BY MR MDEVITT:

Q Ckay. And actually, | apologize. There's a
chain-link fence that extends fromthe red curb Iine
that's, in this portion of the video, about 5 or
6 feet in front of the Tesla; correct?

A. If you're asking ne what is shown in the
video, then, | nean, that's what's shown in the
vi deo.

Q Yeah, and I"'mjust trying to identify the
fence so that | can -- so that we're referring to
the sane thing. | didn't know if you were referring
to what |'m notioning over now, which is like a
wood - -

A.  Yeah, it's not that one. 1It's the one
I nside the parking |ot.

Q GCkay. So there's a chain-link fence; right?

A.  Yeah.

Q And in this franme, two mnutes 17 into
Exhibit 113, there -- it appears that in one section
of the chain-link fence, you can see, like, a red
rectangul ar sign affixed to the fence; is that true?

A. Yes.
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Q I'mgoing to scroll forward here -- scrub
f orwar d.

(Vi deo pl aying.)

BY MR MDEVITT:

Q At two minutes 32 seconds into Exhibit 113,
the video shows the driver getting out of the Tesla;
right?

A Yes.

Q And then at two m nutes 35 seconds into
Exhibit 113, there's no person sitting in the
driver's seat of the Tesla vehicle as it begins to
nove forward?

A.  Yes.

Q GCkay. And at two mnutes 30 -- or 41
seconds into the video, there's an aerial overhead
of the blue Mbdel X that is -- has its controls
bei ng operated by Autopilot; correct?

MR. BRANI GAN. Sane objection. Form
M sl eading. Argunentative, based on the wtness's
prior statenent about the video.

THE WTNESS: To ny recollection, there is
no driver in the car when the car is driving around
this parking | ot.

BY MR MDEVITT:
Q OCkay. And is it during this -- this
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maneuver that we see here -- |'m pausing at 2:41.

WAs it during the attenpt to video this
maneuver that the Tesla vehicle crashed into a
fence?

A. | think so.

Q Ckay. So nobody was actually in the car at
the time; right? O in the driver's seat, rather.

A. Yeah. | don't think there was anyone in the
driver's seat.

Q VWio was in the -- was anybody in the vehicle
when it crashed?

A. It's possible soneone -- soneone was in the
back. | don't recall whether soneone was or not.

Q D dthe Autopilot teambring it to Elon
Musk's attention that there was a crash during an
effort to create the video that's marked as
Exhi bit 1137

MR. BRANI GAN: (Objection. Form Lack of
f oundat i on.

THE WTNESS: | don't recall.
BY MR MDEVITT:

Q Ckay. The vehicle that crashed had to be
repaired; right?

MR. BRANI GAN:  (Obj ection. Lack of

f oundat i on.
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THE W TNESS: Possi bl e.
BY MR McDEVI TT:

Q Was the vehicle that crashed the same bl ue
Model X that we see in Exhibit 113?

A. | don't recall.

(Video playing.)
BY MR MDEVI TT:

Q GCkay. Then now at two m nutes 43 seconds,
this part of the video shows the blue Mdel X
navi gati ng through the parking ot wth nobody in
the driver's seat; right?

A.  Yeah.

Q Is there any -- has there ever been any
rel eased version of Autopilot that allowed the Tesla
to drive without sonebody in the driver's seat?

A. There are sone features, |ike Summon, that
allow for the car to be noved w thout soneone inside
the driver's seat.

Q Ckay. But Smart Summon and Sunmon, both of
those features require the person that's using the
app to be within a certain distance of the vehicle;
correct?

A. | believe so.

Q Neither of those features would allow a

person to go into a building and ignore the vehicle
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as the vehicle parked itself; correct?

A. The design is to have the driver close to
t he car.

Q GCkay. So to the extent Exhibit 113 shows
the driver going into a building and ignoring the
vehicle while the vehicle parked itself, there has
never been a rel eased version of Autopilot that
al lowed that; right?

MR. BRANI GAN: (bj ection. Form
Foundat i on.

THE WTNESS: As we nentioned earlier, the
Sumon feature is the only one where the driver nmay
not be inside the vehicle, and that requires the
driver to be sonewhat close to the car. The exact
specifics, | don't recall how close or far.

(Vi deo pl aying.)
BY MR McDEVI TT:

Q GCkay. And I'mnow pausing at two m nutes 44
seconds into the video. On the -- toward the
| eft-hand side of the video, we can see a chain-link
fence. 1s that the fence that the Tesla crashed
i nto?

MR. BRANI GAN: (Objection. Form
THE WTNESS: | think so.
111
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MR, McDEVITT: Al right. So why don't we
take a break here for -- for lunch. How |ong do you
guys want to take?

M5. MLLER 30 m nutes.

MR. BRANI GAN: 30 m nutes okay?

THE W TNESS: Yeah, 30 m nutes okay.

M5. MLLER 45 to --

MR. BRANI GAN:  Why don't we say 40 m nutes.
| don't even know if our lunch is here.

M5. MLLER It is.

MR. BRANI GAN: Ckay. Wiy don't we -- why
don't we say 40 m nutes, Andrew.

MR. McDEVITT: Oh, Tom are you there?

MR. BRANI GAN.  Yeah.

MR. McDEVI TT: Your background is so
realistic. | thought you were sonewhere el se.

MR. BRANI GAN: That's actually a picture of
my office in Detroit.

MR. McDEVITT: COkay. So --

THE VI DEOGRAPHER: O f the record?

MR McDEVITT. -- why don't we cone back --
why don't we shoot for -- want to shoot for 1:307?

MR. BRANI GAN:  Yeah, 1:30, 1:35ish.

MR. McDEVITT: Ckay. Al right. See you.

THE VI DEOGRAPHER: W are off the record.
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The tinme is 12:56 p.m Pacific Tine.
(Luncheon recess from12:56 p.m to

1:41 p.m)

THE VI DEOGRAPHER: W are back on the
record. The tinme is 1:41 p.m Pacific Tine.
BY MR MDEVITT:

Q GCkay. M. Elluswany, | just have a few nore
questi ons about the video that we were going through
that was marked as Exhibit 113. After that -- the
video was created, am| correct that the video was
reviewed with El on Miusk?

MR. BRANI GAN:  (bjection. Lack of
f oundati on.

THE WTNESS: | don't recall.
BY MR MDEVITT:

Q Wwo's -- who made the decision to publish
the video that was marked as Exhibit 113 on Tesla's
website?

MR. BRANI GAN: Sane objection. Lack of
f oundati on.

THE WTNESS: | do not know.
BY MR MDEVITT:

Q Do you believe that the Autopilot software
t eam deci ded to publish that video on the website

wi t hout El on Musk's approval ?
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MR. BRANI GAN: Sane objection. Lack of
foundation. Calls for specul ation.

THE WTNESS: | do not know.
BY MR MDEVITT:

Q Ckay. AmI correct that, from your
experience working at Tesla, that video,

Exhi bit 113, would not have been published on
Tesla's website without Elon Musk's approval ? True?
MR. BRANI GAN. Sane objection. Lack of
foundation. Calls for specul ation.
THE WTNESS: | would not be able to
conment .
BY MR MDEVITT:

Q You indicated that El on Musk was one -- was
-- had asked for the video to be created; right?

A. That is ny understanding.

Q GCkay. So am| correct that your
understanding is that El on Musk reviewed the end
product that the team generated?

MR. BRANI GAN:  (Objection. Form Lack of
foundation. Calls for specul ation.

THE WTNESS: Like | nentioned earlier, | do
not know if he reviewed or not -- if he did not
revi ew.
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BY MR MDEVITT:
Q I'msorry?
A.  As nentioned earlier, | do not know if he
reviewed or he did not review
Q GCkay. And that video, Exhibit 113,
that's -- remains on Tesla's website today; correct?
A. 1'd have to check.
MR. BRANI GAN:  (Obj ection. Lack of
f oundat i on.
(Exhi bit Nunber 180, Screenshot of Wb Page
for Self-Driving Video, was marked for
I dentification.)
BY MR MDEVITT:
Q Let nme show you Exhibit 180. GCkay. Do you
see Exhibit 1807
A.  Yeah.
Q Do you see it's dated Novem -- there's a --
It says "Videos," and then under "Tesla Self-Driving
Denonstration,” it says "Novenber 18, 2016."
Do you see that?
A Yes.
Q And then in the bottomleft, we see
"Tesla Motors ©2016"7?
A.  Yes.
Q OCkay. And then if we go to the next page,
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you see it says "Tesla 2022"?

A.  Yeah.

Q GCkay. So at no point, as far as you are
aware, has the video been renoved from Tesl a's
website; correct?

MR. BRANI GAN:  (bjection. Form Lack of
foundati on. Asked and answer ed.

THE W TNESS: Yeah, | believe
(indiscernible) --

(St enogr apher requests clarification.)

THE WTNESS: | see the sanme dates that
M. MDevitt pointed out, and I have not checked the
website rigorously to know whether it was -- it's
al ways been there or not.
BY MR MDEVITT:

Q Gkay. You recognize the -- the format of
the first page of Exhibit 180 to be the format
| ayout of Tesla's website; right?

A.  Roughly.

Q Al right. And then for page 2 of
Exhi bit 180, you recognize this to be the format and
| ayout of Tesla's website?

A. | Dbelieve so.

Q GCkay. And there's a section of the Tesla

website that has videos. There's a button where you
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can | ook at videos. True?

A. If you say so. | haven't, you know, tried
nysel f, but | can believe you.

Q GCkay. I'mgoing to show you now -- before
do that, you have a Linkedln page; correct?

A, Yes.

Q And you' ve added information to your
Li nkedln profile at various different tines?

A Yes.

(Exhi bit Nunmber 178, Linkedln Profile of

Ashok El | uswany, was marked for identification.)
BY MR MDEVI TT:

Q Let ne show you -- okay. Do you see this is
actually -- this is Exhibit 178. Do you recogni ze
this to be the content of your Linkedln page?

A.  Yeah.

Q And on your Linkedln page, it says you
started as a software engineer for Tesla in
January 2014.

| s that accurate?

A, Yes.

Q And it indicates you were a software
engi neer from January 2014 through June 2016; is
that true?

A. Yes.
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Q And during that tine you worked on things
such as velocity planning and control, autonatic
| ane change, etc., for the first generation
Autopilot; is that true?

A Yes.

Q Wien you say "first generation Autopilot,"”
can you -- are you referring to -- what are you
referring to when you say "first generation
Aut opi l ot"?

A. The Hardware 1 system

Q Ckay. So you spent sone tinme working on the
Aut opi l ot that was associated with the Mbil eye
har dware. True?

A.  Yes.

Q Ckay. Then you al so worked on the second
generation of Autopilot; correct?

A.  Yes.

Q And on your Linkedln, you say: "W rked on
various systens needed to ship Tesla' s in-house
conputer vision system that was devel oped from
scratch, for second generation Autopilot."

| s that accurate?
A Yes.
Q Wat is -- when there's references wthin

the Tesla docunents to having feature parody between
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t he second generation Autopilot and the Hardware 1,
what does that nean?

A. Means that the new system needs to have the
sanme | evel of functionality or simlar |evel of
functionality as the previous systemthat we have
shi pped.

Q Initially, the second generation of
Aut opi l ot, the in-house devel oped one, had sone
regressions as conpared to the Mobil eye version of
Autopilot. True?

A Yes.

MR. BRANI GAN: (Objection. Form
BY MR MDEVITT:

Q And that was sonething that El on Misk
announced, that there was going to be a period of
time where the in-house Tesl a-devel oped versi on of
Autopilot wth the Tesla hardware was not going to
performas well as the Mbileye version; correct?

MR. BRANI GAN:. (Objection to the extent it
m scharacterizes the statenent of another wtness,
but go ahead.
THE WTNESS: | don't recall the precise
wor di ng of what he said.
BY MR MDEVITT:
Q Well, internally within the Tesl a Autopil ot
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sof tware devel opnent team there was an awar eness
that noving to the Tesla in-house systemwth
Tesl a- devel oped hardware initially was going to be a
step backwards as conpared to the Mobil eye system
correct?

MR. BRANI GAN:  (bj ection. Form

Foundation. Calls for speculation.

THE WTNESS: | wouldn't say it was a step
backwards in sone soft -- in the software quality
step. It's lack of functionality for sonme anount of

time when we ship -- shipped it.
BY MR MDEVI TT:

Q Okay. Your Linkedln also indicates that you
becane a senior staff software engineer in
Sept enber 2017.

| s that accurate?

A. | think | mght have skipped a coupl e steps
In between. There was, |ike, one nore |evel, but |
didn't bother to put it in here.

Q Okay. Nevertheless, is it accurate to say
that you becane a senior staff software engineer in
Sept enber 20177

A. That's what I'mtrying to say. | am not
sure if the dates are correct. It mght be later.

Q GCkay. Understood.
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The description indicates:

"Wor ked on geonetric scene understanding to
significantly inprove the perfornmance of Autopil ot
using fleet |earning techni ques?"

| s that an accurate description?

A, Yes.

Q What is -- and what does that nean?

A. It neans that | worked on -- it literally
neans what it says there.

Q Ckay. Wien you're referring to the fleet,
you nean the -- the production versions of
Autopilot -- or Tesla vehicles with Autopilot that
are owned or operated by custoners; right?

A. The fleet refers to custoner vehicles.

Q GCkay. And am | correct that custoner
vehi cl es have been a source of feedback for the
Aut opi | ot software devel opnent teanf

A Yes.

Q The custoner vehicles have provided a net hod

for Tesla to identify bugs in the Autopil ot
software. True?
MR. BRANI GAN:.  (bjection. Form Vague.
THE WTNESS: W generally study the fl eet
for data fromthe fleet, things |ike harsh braking,

harsh steering. W do check those, and that hel ps
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us guide the priorities of what to include next.
BY MR MDEVI TT:

Q The statenent that | just said, though, that
the Tesla custoner fleet is one source for Tesla to
identify bugs in Autopilot software, that is a true
statenent; correct?

MR. BRANI GAN: (Objection. Form Vague.

THE WTNESS: It's possible that we can find
bugs fromthe fleet.
BY MR MDEVITT:

Q Well, beyond being possible, you know as a
matter of fact that bugs have been devel oped from
I nformati on discovered within the Autopilot -- or
the Tesla custoner fleet; right?

MR. BRANI GAN. Sane objection. Form
Vague.

THE WTNESS: Typically, it's -- you know,
it's inprovenent track, especially bugs that are
not -- they are sone known -- it's only a bug in a
sense that it's sonme known | evel of performance that
we ship, and every release ains to i nprove the
performance, and we can get feedback fromthe fleet
as to does the inprovenent -- or if the fleet didn't
mat ch our expectation of the performance.
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BY MR MDEVI TT:

Q Well, okay. In addition to utilizing
information fromthe custoner fleet to i nprove the
software, the custoner fleet also is one source of
information for Tesla to identify bugs in the
Aut opi | ot software; correct?

MR. BRANI GAN: Sane objection. Form
Vague.

THE WTNESS: It's possible to find bugs,
and people -- custoners can report bugs to us by,
you know, taking screenshots or pressing a clip
recordi ng button to report bugs.

Whet her they're actually bugs or not, you
know, the engineers have to triage issue and see,
you know, is it actually a bug or is it sonme --
any -- yeah. O is it general inprovenent. And
majority of the tine, it's just sone general
I nprovenent that needs to happen in what people call
as bugs.

BY MR MDEVITT:

Q Autopilot software engi neers, including
yoursel f, are anpbngst the people that test
Aut opi lot. True?

A. They can also test their own software, but

there's dedi cated QA organi zations inside Autopil ot
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that test a system in addition to a | ot of
automated tests in terns of unit test, open-|oop
replay test, integration test, closed-I|oop
simulation tests --

(St enogr apher requests clarification.)

THE WTNESS: In addition to the engi neers
testing thensel ves, we have a dedicated QA
organi zation that tests the system Separate from
the QA organi zation, we have a lot of tests defined
in software. In the bottomthere's a unit test
whi ch tests a specific nodule, and there are
I ndication tests that test a conbination of nodul es.
And there are open-loop replay tests that test the
systemend to end by replaying sensor data that were
previously captured to neasure the perfornance.

There are al so cl osed-| oop sinulation tests
where we run sinulations of real-world scenarios
recreated in our sinmulator world and see how sone
reacts to that. W have QA track tests where the QA
operators take the car to track tests and set up
scenarios and test using those. And then there are
general driving on real-road situations fromthe QA
org again, and those engi neers -- the QA engineers
flag issues in addition to devel opers driving their

own software.
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And then we can do shadow nodes at different
l evels to identify the performance where the system
Is running in the background and sending telenetry
information on howit's perform ng. And once we are
gai ni ng confidence and there's like 8, 9 |levels of
testing, then we ship the software to custoners.

And even that is done slow -- gradually. W
Wil shipit to enployee custoners and be like in
the few hundreds and then get telenetry back from
them and see if the software is performng as
designed. And then even -- only after all of those
things are all passed, only then we expand to
general custoner base.
BY MR MDEVITT:

Q Are you saying that all of the actions that
you just described are perforned before every single
public rel ease version of Autopilot is pushed to the
fleet?

A, O any mddle rel ease, yes. A couple steps.
For exanple, the -- yeah, shadow node m ght not be
needed if there's, like, a mnor point release that
doesn't change anything functionally. Sonetines
there can be cosnetic rel eases. Those ones don't
requi re such extensive variation. But for any

i nportant rel ease, we go through the full steps
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before rel easing to custoners.

Q Has that always been true, that every tine
any version of -- released version of Autopilot has
been shipped to the public, all the steps that you
i dentified have been conpl et ed?

A. The tests have been neasuring over a |large
anount time, but generally it has been true. The
size of the test sets obviously grow over tinme. As
we get nore exposure, nore clips, the size of the
test sets grow. But it has generally been the sane
process, just the nmagnitude to which each step
grows -- yeah, it grewover tine. |It's -- because
you can't unveil one, have, you know, 100, 000
curated clips of difficult situations to test
against. You start with, like, a thousand, a few
t housand, and slowly when you find nore and nore
test cases, you add themto the test scenarios. And
once you docunent sufficiently, now you have a
really big set of test cases to test against. So
it's an ever-growi ng set of test cases.

Q Ckay. And real quick, in your prior
response -- | just want to neke sure the court
reporter gets it -- you were saying QA team not QR
team right?

A, QA Quality assurance.

STENO.COM
(310) 573-8380

JOB NO. 288717




© 00 N o o B~ W N P

N D N D DNMMNDD P P P PP, PR R
o A W N P O © 00 N OO O b W N B+, O

ASHOK ELLUSWAMY JOB NO. 288717
JUNE 30, 2022

Q Ckay. The custoner fleet has been one
source of the data that's used in the unit test for
the Vision. True?

A. We can use data fromthe custoner fleet to
Ccreate a test.

Q And, in fact, Tesla has used data fromthe
custoner fleet either when a customer intervened or
when the systemtriggered a "takeover immedi ately"
command to add to its unit test database. True?

A Yes.

Q Getting back to ny prior question, the
Aut opi | ot software engi neers are anongst the people
that test the devel opnent versions of the Autopil ot
software; correct?

A Yes.

Q Elon Musk is also one of the people that has
historically tested the devel opnent versions of
Aut opi lot. True?

A Yes.

Q The custoners and the custoner fleet are
al so anongst the group that is testing Autopilot;
correct?

MR. BRANI GAN: (Objection. Form
THE WTNESS: | don't recall themas testing

Autopilot. They are consuners of the software, and
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we can use data fromthemto help us inprove the
syst em
BY MR MDEVI TT:

Q Can you identify for us -- well, strike
t hat .

Before a rel ease candidate is -- for -- an
Aut opi | ot rel ease candidate is shipped, the
Aut opi | ot engineers maintain a list of known issues
and bugs; correct?

A. Yeah, before any release, we can identify
the list of the issues. And if they are issues that
are still acceptable, then we can, yes, have these
sorts of issues and then still ship them

Q Elon Musk, at least during the year 2017 and
2018, was provided with a list of outstanding or
known i ssues prior to a rel ease candi date being
shi pped; right?

MR. BRANIGAN:. (Object to the form

Foundat i on.

THE W TNESS: "' m not --
MR. BRANI GAN. Calls for specul ation.
THE W TNESS: "' m not aware of whet her he

was shown or not shown in 2017-2018.
BY MR MDEVI TT;:

Q Ckay. There have been periods of tine where
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you know that El on Musk has been presented wth a
list of outstanding or known i ssues associated with
Aut opi | ot before a rel ease candi date was shipped to
custoners; correct?

A. In 2020, for exanple, we are shown the top
I ssues. It's obviously not an exhaustive |ist of
I ssues, but we are shown sone of the top issues
before rel ease.

Q And part of the reason for that is because

Elon is one of the ultinate decision-mkers as to

whet her a rel ease candidate wll be shipped to the
custoner with the known issues that still remain;
correct?

MR. BRANI GAN. (bj ection. Form
Argunent ati ve.

THE WTNESS: Sonetines it is to just
explain why or, like, to help and tinme the rel ease
as opposed to make a deci sion on whether to ship
With the issue or not, and it's really nore for
comruni cati on as opposed to any other specification.
BY MR MDEVITT:

Q Ckay. Wll, in addition to sonetines it
being for -- you know, for information or for
awar eness, there have been periods of tinme where the

known out st andi ng unresol ved i ssues have been sent
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to Elon Musk that are associated with a rel ease
candi date so that he can provide input as to whether
it's okay to still ship the version of Autopilot to
custoners; correct?

A. Typically the process is we show hi msone of
the top issues, and we have recommendati ons for
whet her we need nore tine or if these are acceptable
things to be present in the software that is
released. W try to ensure that the essentials of
safety of the software are al ways present. W --
and we woul d not rel ease sonething that is, in a
sense, unsafe.

And there are -- there can be other cosnetic
I ssues, other issues that are not bl ocking the
rel ease and can be a net safety inprovenent. And
when we believe it's a net safety inprovenent in the
previous rel ease we then take steps to rel ease the
sof t war e.

( St enogr apher requests clarification.)

THE W TNESS: The general phil osophy for any
release is to check -- is to test if the net safety
of the systemis better than the previous rel ease.
And when we, internally using our nmetrics in our
tests, believe that the new software is safer in

total conpared to the previous one, we then rel ease
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t he software.
BY MR McDEVI TT:

Q There are issues or -- there can be issues
that are characterized or qualified as rel ease
bl ockers; right?

A. |t's possible, yes.

Q Explain to us what a rel ease bl ocker is,
just generally.

A. Rel ease bl ocker is an issue that nust be
sol ved before the rel ease.

Q Wien you tal k about the Autopilot being
safer, that does not necessarily nean it is
conpletely free of known bugs. True?

MR. BRANI GAN. (Objection. Form Calls for
specul ation. Lack of foundation.

THE WTNESS: Like | nentioned earlier, any
software version can inprove sone aspects of the
software, readdress other aspects of the software.
We evaluate the net -- the total system perfornmance
and then conpare that agai nst the previous rel ease.
And if the total system performance is better than
the previous release, then we are obligated to
rel ease it because it's net safer.

And sone of these rel ease-bl ocking issues

are in the sense that they're -- they nmake the net
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| ower than the previous release, and that's why they
are rel ease bl ocking. Once these issues are
resolved or mtigated in sone manner, then the net
safety inproves, and then we release it.

BY MR MDEVITT:

Q How does the Autopilot safety team eval uate
the net safety of a particular rel ease candi date of
Aut opi | ot ?

A. | think | nmentioned earlier in the
deposition today that there is no such teamas a
safety team

Q I'msorry. | didn't nean to say that.
meant to say --

MR. BRANI GAN: (bjection to form
BY MR MDEVITT:

Q Gkay. | msspoke. | apologize.

How does the Autopilot software team
evaluate the net safety of a particular rel ease
candi date of Autopilot?

A. It's using the test framework that | had
explained earlier. There's many tests. There's the
open-loop test, sinulations, unit test, integration
test, QA tests, real-world mles fromthe QA
organi zation, to whether they informthe overall

safety of the product.
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Q One of the ways that the Autopilot software
team eval uates the safety of a particular release is
by its performance on particul ar predefined routes
or drives; correct?

A Yes.

Q And in connection wth those predefined
routes or drives, there are criteria that the
Aut opi |l ot software teamutilizes to evaluate the
performance of Autopilot; correct?

A Yes.

Q One exanple that has been included is
Aut opi | ot performance at gores. True?

A. As part of the Navigator and Autopil ot
feature set in the end of 2018 or sonething, we
started doing | ane changes to follow the route. And
as part of that exercise, we expanded the test
criteria to include gores.

Q Ckay. So at the beginning of the year 2018
t hrough March of 2018, the test criteria you're
referring to did not eval uate whether there was,
quot e/ unquote, a gore entry by Autopilot on a
particular drive; right?

MR. BRANI GAN: (Objection. Form
M scharacteri zes the witness's testinony.

THE W TNESS: | do not recall when the code
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metrics were introduced, but | do know they were

i ntroduced in the context of the Navigator and

Aut opi |l ot feature set, which should performlane
changes on the highway and also a tine to exit the
hi ghway. And all of the cases that it would need to
do is | ane change fromone |ane fromthe right side
on the rightnost exit |ane, for exanple, and if that
happens too late, then it can intrude into the gore.
As part of that feature devel opnent, we introduced
these netrics to study the | ane changes that are
happening prior to that or why they're intruding
into the gore. But | do not recall the precise
timng of when it was introduced.

BY MR MDEVITT:

Q Wth respect to the test netric relating to
gore entry, gore entry in the test netric is
considered to be a negative behavior; correct?

MR. BRANI GAN. (Objection. Form |Inconplete
hypot heti cal .

THE WTNESS: The test-passing condition was
that the vehicle nust not enter the gore region.
BY MR MDEVITT:

Q Explain for us why the Autopil ot software
team did not want Teslas to enter gore areas.

A. If generally possible, it's better to do the

STENO.COM
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| ane changes earlier than later. And gore is |like
the last nonent that you can do the | ane change. So
It's kind of testing how early does the system
performthe | ane changes.

Q Ckay. Do you agree one reason that the
Aut opi l ot software team did not want Teslas to enter
gore areas i s because they recognized that could
| ead to a crash?

A. | do not know what was the intention when
t hey designed these netrics, but nmy understandi ng,
mai n reason was to study the behavior of |ane
changes as they pertain to when they happen when
trying to exit the highway.

Q Has it ever been your understandi ng that
Tesl a does not want Tesla vehicles to enter gore
areas because Tesla recognizes that the -- if Tesla
Aut opi |l ot steers a vehicle into a gore area, that
could lead to a crash?

MR. BRANI GAN:. (Objection. Form |nconplete
hypothetical. Calls for specul ati on.
THE WTNESS: | do not know if | can answer
for Tesla on the whol e.
BY MR MDEVI TT:
Q How about for you? Has it ever been your

under st andi ng that one reason you don't want a Tesl a
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vehicle to enter a gore area i s because you
recogni ze that if Autopilot steers a vehicle into a
gore area, that could lead to a crash?

MR. BRANI GAN: Sane objection. |Inconplete
hypothetical. Calls for specul ation.

THE WTNESS: M general belief is that if
there's no reason to enter the gore, then there is
no reason to enter the gore. The car nust just stay
on the regular lanes. But if there is sone reason
to enter the gore, then the car can enter the gore
regi on.

BY MR McDEVI TT:

Q Okay. To be clear, am | correct you do not
appreciate that a Tesla steering the vehicle into a
gore area is a potential safety issue? Is that
true?

MR. BRANI GAN. Sane objection. Inconplete
hypot heti cal .

THE WTNESS: Well, it depends on the
situation. |[|f the situation demands that, say,
entering a gore is better, then that is better
objective. | amnot able to comment on the general
notion of entering gores or not.

BY MR MDEVITT:
Q GCkay. Well, you recognize that if Autosteer

STENO.COM
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steers a vehicle into a gore area, that could | ead

to a crash; right?

hypothetical. Calls for specul ati on.

THE WTNESS: In a vehicle, anything is
possible. So I'mnot sure what |'m supposed to
answer this question.

BY MR MDEVITT:
Q Ckay. Wat |'masking, for the benefit of

software have an appreciation that if Autosteer
steers a Tesla into a gore area, that could lead to
a crash?

MR. BRANI GAN. Sane objection. Asked and
answered. |nconplete hypothetical. Calls for

specul ation. And it's overly broad and vague.

safety of the gore region depends on the situation.

the gore to avoid sone other collision. |In that
case, gore would be preferable to sonething el se.
am not able to nake a general statenent about gore
regi ons.
BY MR MDEVITT:

Q Ckay. Well, you indicated sonetines it

MR. BRANI GAN:. (Objection. Form |nconplete

the jurors, is whether you as director for Autopil ot

THE W TNESS: Like I nentioned earlier, the

Sonme situations mght require that the vehicle be in
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m ght be safer to enter the gore. You also
appreciate that there are other tines when the
Aut osteer steering the Tesla into the gore could
lead to a crash or an unsafe scenario. True?
A. It would only lead to a crash if the driver
was al so not run into and not paying attention to
t he road.
Q Al right. Wll, et nme show you
Exhibit 194 [sic] and see if that is of any benefit
to you.
MR. BRANI GAN. 1947
MR McDEVI TT: No, no. 94.
MR. BRANI GAN: 94. Thank you
BY MR MDEVITT:
Q Al right. Do you see the video w ndow

di spl ayed?

A.  Yes.

Q Al right. I'mgoing to -- it's at four
seconds. 1'mgoing to push play on Exhibit 94.
Ckay?

(Vi deo playing.)
BY MR MDEVI TT:

—
P
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BY MR MDEVITT:

Q Has -- have you, during your tinme with
Tesl a, been present for any di scussions or
eval uations regarding the anount of tinme that is
necessary for a driver to recognize that Autosteer
Is not perform ng appropriately and to take over,
how nmuch tinme is needed?

A. | do not recall being in such discussions.

Q Ckay. So do you know -- you indicated you
don't -- you don't have any famliarity with the
concept of perception-reaction tine?

MR. BRANI GAN:. (Objection. Form
M scharacterizes the witness's earlier testinony.

THE WTNESS: | nentioned that | was -- | do
not recall being involved in such discussions.
BY MR MDEVITT:

Q VWhat is the range of perception-reaction
time for the general public?

MR. BRANI GAN:  (Objection. Form |nconplete
hypot het i cal .
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THE WTNESS: | do not know.
BY MR McDEVI TT:

Q Do you know what the perception-reaction
time -- do you know if the perception-reaction tine
Is longer for an ol der driver versus a younger
driver?

MR. BRANI GAN. Sane objection. Inconplete
hypot heti cal .

THE WTNESS: | do not know.
BY MR MDEVITT:

Q In Exhibit 94 -- or Exhibit 94, do you know
If adriver wwth an average perception-reaction tine
woul d actually have tinme to intervene and avoid the
col l'i sion?

MR. BRANI GAN:  (Objection. Form
THE WTNESS: | do not know.
BY MR McDEVI TT:

Q Are you famliar with the concept of m ninal
ri sk condition?

A.  No.

Q Have you ever heard in the context of
automat ed driving systens the notion that when a
automated driving systemis outside of its
operational design domain that it should transition

toa mninmal risk condition?
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A. |'"mnot aware.

Q Have you, during your tine with Tesla, ever
been a part of neetings or discussions that address
the topic of transitioning to a mnimal risk
condi tion?

A. Not to ny recollection.

Q Is it your understanding that the portion of
the road that, in Exhibit 94, the vehicle crashed
into, that's considered a dangerous area to drive
in?

MR. BRANI GAN:  Objection. Form Call --
calls for speculation. W don't even know where the
road is.

THE WTNESS: WII| you pl ease repeat the
guesti on?

BY VMR MDEVI TT:

Q Has it been your understandi ng, during your
time wwth Tesla, that Tesla considers the area
within a gore, a gore area, to be a dangerous area
to drive in?

MR. BRANI GAN:  Objection. Form |nconplete
hypot heti cal .

THE WTNESS: | cannot speak for Tesla's
consi derati on.

111
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BY MR MDEVI TT:

Q Well, have you ever been provided docunents
that were generated by Tesla indicating that the
area within a gore is a dangerous area for the
vehicle to drive in?

A. Not to ny recollection.
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BY MR MDEVI TT:

Q And can you tell us all the reasons that you
understand for there to be a reason for the car to
enter the gore?

A.  Humans enter the gore for many different
reasons, like to avoid a crash. Say soneone in
front of you brakes hard and they can swerve into

the gore region or pull onto the gore region in case
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there is sone other accident happening. | can cone
up with nore reasons if you're interested, but,
yeah, there are sone reasons why that region can be
used to, you know, drive.

Q GCkay. In normal, ordinary driving
ci rcunst ances where there's no hazard in the |ane or
there's no -- nothing blocking the travel |ane for
the Tesla, can -- in those circunstances, can you
identify for us reasons why Autosteer should enter a
gore area?

MR. BRANI GAN:  (Objection. Form |nconplete
hypot heti cal .

THE WTNESS: The design is for Autopilot to
not enter this region until it's -- unless it senses
it for sonme reason.

BY VMR MDEVI TT:

Q Ckay. You worked or spent sone tinme working
on Autopilot Vision; correct?

A Yes.

Q D d you spend sone tine working with
M. Karpathy on that?

A, Yes.

Q D d you, during your time with Tesla, have
any interaction with the Samasource data | abel ers?

(St enogr apher requests clarification.)

STENO.COM
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1 MR McDEVITT: S-a-ma-s-0-u-r-c-e.
2 THE WTNESS: | had mninmal interaction with
3 | them
4 MR BRANIGAN. |I'msorry. D d you say
5 m ni mal ?
6 THE WTNESS: M ni mal .
7 MR. BRANI GAN:. Thank you.
8 BY MR MDEVITT:
9 Q The Autopilot Vision systemhas -- well,
10 | strike that.
11 Are you famliar with the phrase "object and
12 event detection and response"?
13 A.  No.
14 Q The Autopilot Vision systemover tine has
15 been trained to detect objects; correct?
16 A. VWhat do you nean by "objects"?
17 Q \What?
18 A. VWhat do you nean by "objects"?
19 Q Let ne showyou. So I'mgoing to go back to
20 | Exhibit 71.
21 Al right. Are you able to see page 58625
22 | of Exhibit 717?
23 A.  Yes.
24 -]
...
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BY MR MDEVITT:

Q Have you ever heard El on Musk state that
Aut opi | ot shoul d be able to detect and brake for any
object in the Tesla's path even if it's a UFO?

A Yes.

Q In 2018 did Autopilot have the capability to
detect and brake for any object in a Tesla's path
even if it was a UFQO?

MR. BRANI GAN:. (Objection. Form |Inconplete
hypothetical. Calls for specul ati on.

THE WTNESS: | can't comrent whether it
woul d react well for a UFO or not. W haven't do
the test. It was primarily designed for nom nal
objects in the scene, |like vehicles, notor bikes,

trucks, buses, pedestrians, sone construction




o 01 A W DN P

vehicles. So whether sone object falls into this
ontology or not, it's hard to exactly determ ne.
BY MR MDEVITT:

Q Al right. Wll, let's go back to
Exhi bit 115A

Ll

BY MR McDEVI TT:

Q Wat do you nean, there are sone other ways
to determ ne a gore region?

A.  VWen you approach this region, you can see
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that there's a gore region starting, and then you
can mark the start of that region as the start of a
gore region.

Q The gore point?

A. Yeah. It's like all -- you can't see it in
this image, but on the approach to this where the
| anes kind of diverge away, the starting point of
that is the starting point of the gore region.

Q Ckay. So in 2018, Autopilot was supposed to
be able to identify the start of a gore region?

A. | think in late 2018, as part of the
Navi gate on Autopilot feature, that's when we added
this gore -- start of gore region, | think in
context to |lane changes to exit the hi ghway.

Q Ckay. Wwell, what about for, let's say,
April 2018 and earlier?

A. | do not precisely recall when the gore --
start of the gore region was introduced.

Q Wat is your understandi ng of why Tesla
added the capability -- or included the capability
of Autopilot to detect a gore point?

A. Like | nentioned earlier, we wanted to nake
sure that the | ane changes were happening early on
for the Navigate on Autopilot feature. And as part

of that, the gore point detection would help the
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pl anner make the decision as to whether it nust do
the I ane change or if it should avoid doing the |ane

change if it's too |ate.
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Q Yeah. It mght help if | just show you an
exhibit; so I'mgoing to display Exhibit 111, and
|"mgoing to the internally marked page 7.

So do you see that there's one highlighted
sentence in the second paragraph under bullet -- or
under heading "3"?

A. | see the highlighted section.

Q Ckay. The sentence preceding that says:

"Entities are encouraged to have a
docunent ed process for assessnent, testing, and
validation of their ADS' s OEDR capabilities," and
the first sentence of this docunent -- or first
sentence of this page defines "CEDR' as "object and

event detection and response.”
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So nmy question is, does Autopilot -- or does
Tesl a have a docunented process for assessnent,
testing, and validation of Autopilot's object
detection capabilities?

MR. BRANI GAN: Counsel, just for reference,
Is this fromthe sane exhibit that you used before
| unch from NHTSA, the NHTSA docunent ?

MR. McDEVITT: Yeah.

THE WTNESS: |'m not aware of OEDR.  But
that said, we do have ontol ogy for the objects that
we recogni ze, and we have docunentation for it. W
have tests for it. And, yeah, that is present.

BY MR MDEVITT:

Q Ckay. So the docunentation for the objects
that it does recognize is the docunentation, is that
t he ontol ogy docunents?

A.  Yeah, that's one of the docunents.

Q \VWhat are the other docunents?

A. There are, like, test reports that neasure
position recall. And I'mnot sure what tine frane
you're referring to based on that, |ike, the anount

of docunments that are avail able --
( St enogr apher requests clarification.)
THE WTNESS: Yeah, |'m not sure what tine

frame you're referring to. As the team has
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progressed, we have had nore and nore docunentation
of the different things that the system detects, and
we have netrics around those things.

BY MR MDEVITT:

Q GCkay. So for the Autopilot, the Vision
system am| correct that Tesla maintains a
coll ection of what are called "unit tests"?

A.  Yeah.

Q And then there's a subset of images that are
referred to as "VIP unit tests"?

A Yes.

Q And for each -- or for a particular
Iteration of the Vision conponent of the software,
are you saying that when a test is run to see how
wel | the particular iteration of the Vision software
recogni zes defined things wwthin the unit test,
there's a test report created?

A.  \Wien we evaluate the Vision system we run
tests against BAP sets, and there we can get netrics
around position and recall of detecting these
vari ous things.

Q Wat's the software tool that's used to run
that test?

A. The software is usually run in Python; so

there's, like, Python scripts that run and produces

STENO.COM
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metrics and can be visualized in some web tools that
Tesl a has creat ed.

( St enogr apher requests clarification.)

THE WTNESS: Sone of the web tools that
Tesl a has creat ed.
BY MR MDEVITT:

Q Al right. So going back to Exhibit 111, in
let's say -- let's go with January of 2018. D d the
version of Autopilot that was the public rel eased
version at that tinme, was it expected to be able to
detect and to respond to objects in its path that
could affect its safe operation of the vehicle?

A. WII you please repeat?

MR. BRANI GAN. (Objection. Let ne just
object to the formof the question. It's an
i nconpl ete hypot heti cal .

But go ahead.

THE WTNESS: WII| you pl ease repeat the
guestion?
BY MR MDEVITT:

Q Yeah.

Wth the version of Autopilot that was the
public rel ease version in January of 2018, was that
version of Autopilot expected to be able to detect

and to respond to objects in its path that could

STENO.COM
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affect the safe operation of the Tesla?

MR. BRANI GAN. Sane objection. Inconplete
hypot heti cal .

THE WTNESS: It's still hard to follow the
question. |If you could break it down, that's
probabl y easi er.

BY MR MDEVI TT:

Q Ckay. Sure.

So I'mfocusing on the January 2018 tine
frame. At that point in tinme, there was a public
rel ease version of Autopilot; correct?

A Yes.

Q For the public release version of Autopil ot
as of January 2018, was that version of Autopil ot
expected to be able to detect and to respond to
objects in the Tesla' s path when Autopil ot was
enabl ed, to the extent those objects could affect
the safe operation of the Tesl a?

MR. BRANI GAN. Sane objection. Inconplete
hypot heti cal .

THE WTNESS: The software at the tinme had
sone ontol ogy of objects that it responds to, and
for those ones, the design intent was to respond to
t hose obj ects.

111
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BY MR McDEVI TT:
Q At that point in tinme, were crash cushions
that existed on the road, either within a gore area

or el sewhere, within the ontol ogy of objects?

A. | do not think so.

Q This -- | asked you earlier about behavioral
conpetency, and I'm-- do you see under the "Nornmal
Driving" heading there -- there's a headi ng " Nor nal

Driving." Do you see that?
A. | see that headi ng.
Q Ckay. There's a sentence that begins with
“Behavi oral conpetency."”
Do you see that?
A. | see the sentence.
Q Ckay. It says:

"Behavi oral conpetency refers to the ability
of an ADS to operate in the traffic conditions that
it wll regularly encounter, including keeping the
vehicle in a |l ane, obeying traffic |aws, follow ng
reasonabl e road etiquette, and responding to other
vehi cl es or hazards."

So having now read that, the behavioral
conpet ency expl anation, does that refresh your
nmenory as to whether you' ve ever heard that?

A No. |'ve never -- | don't think I've heard

STENO.COM
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t hat .

Q Under the -- on this sane page of the
docunent, "Crash Avoi dance Capability —Hazards,"
there's text that says:

"Entities are encouraged to have a
docunent ed process for assessnent, testing, and
val idation of their crash avoi dance capabilities and
desi gn choi ces. "

As of March 2018, did Tesla have a
docunent ed process for assessnent, testing, and
validation of its crash avoi dance capabilities and
desi gn choi ces?

MR. BRANI GAN: Do you nean for the version
of Autopilot that was in your client's vehicle?

MR. McDEVITT: No. This was -- this is nore
about a process. This is not about a particul ar
Iteration of the software.

MR. BRANI GAN:  Yeah, | understand, but the
reason |'m asking you i s because you' ve been
referring to a docunent that, by its -- by its own
terns, relates to a Level 3 to Level 5 system So
that's why |I'm asking you why or whether your
gquestion relates to the version of Autopilot in your
client's vehicle or sone future version that m ght

be related to this docunent that doesn't relate to

STENO.COM
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your client's version.

MR, McDEVITT: Ckay. Well, that's an
I nteresting argunent, but | disagree that the
Aut opi l ot system as Tesla released it would have fit
within a clear Level 2. The way that they rel eased
it to the public wthout having any restraints on
the opposite -- operational design domain | think
blurs the line as to whether it's Level 2 or
Level 3. So | don't agree with you.

MR. BRANI GAN: | know you don't, but |'m
telling you that the docunent that you're show ng
the witness speaks for itself. And when you read it
earlier today, you stopped short of reading to him
that it applies to a Level 3 to Level 5 system So
that's why | asked you to clarify your question,
because you keep aski ng him questions about a
docunent that, by its own terns, doesn't relate to
our product.

MR, McDEVITT: Oh, okay. So if it's a
Level 2, then you shouldn't have any docunented

processes and you shouldn't do any of these things?

| di sagr ee.
MR. BRANIGAN. No. No, | -- we're just
arguing with each other. | object to the form of

t he question --

STENO.COM
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MR McDEVITT: Ckay.

MR. BRANIGAN: -- for the reasons | said.

MR, McDEVITT: Al right. Well, in any
event, he had -- okay. Wll, yeah. | just don't

think we are on the sane page on that. So let ne go
back to ny questi on.
BY MR MDEVI TT:

Q Did Tesla have a docunented process for
assessnent, testing, and validation of its crash
avoi dance capabilities and its design choices

related to those capabilities?

MR. BRANI GAN: Sane objection. Overly
broad. Vague.
THE WTNESS: 2018, | believe we had a

process where we would test the system and then
there are validation docunents and there are design
docunent s.

BY MR MDEVI TT:

Q \Were -- as you understand it, where are

t hose docunents kept? Are those in Confluence? Are

those in sone database? Were were they?

A. Some of it was on Jira. Some of it was on

Conf |l uence.
Q Can you tell

us your role with respect to

automati c energency braking in Autopilot?
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A In what tinme frane?
Q Wll, let nme just start in general. Wat --
what is -- what has been the extent of your

I nvol venent in automatic energency braking?

A. Over the tine, | have been involved in
different aspects of it.

Q Ckay. Let's focus on the tine period from
March 2018 and earlier. What was the nature of your
i nvol vemrent in automatic energency braking during
that period of tine?

A. | was working on inproving the Vision system
to have higher position and recall in the energency
braki ng situation.

Q Were you involved in field testing or
actually real-world tests of autonatic energency
braking for Tesla prior to March of 20187

A.  To sone extent, yes.

Q \Were are the |l ocations where that was
per f or ned?

A. Sone of it was perforned at the Mffett
Airfield. Sone of it was perfornmed in Al aneda, |
bel i eve, but there could have been nore. That's --
that's what | renenber.

Q Was any of it done in Arizona?

A. |t's possible.

STENO.COM
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Q Wen -- for the tests that you were invol ved
in for the automatic energency braking, was the
typical practice to videotape the tests?

A. W would record internal data -- data clips
t hat have information.

Q Do you nean you'd use the caneras that were
i ncorporated into the vehicle, or do you nean you'd
nmount a canera or sonething el se?

A. No. The Autopilot caneras, | think the
internal -- the vehicle caneras woul d be used to
record sone data. Probably not every test is
recorded, but sone tests are recorded that are of
I nterest.

Q GCkay. And then after the facts -- after the
fact, was there a capability to review the clips
with the Augnented Vision overlaid so that you could
eval uate when the system detected an object or the
accuracy of the systemin predicting the distance to
t he object and eval uati ng when the system decided to
ei ther present a warning or apply the brakes?

A.  Yeah. W' d use Augnented Vision conbined
with other signals to determ ne those things.

Q And what -- anopngst the different tools that
Tesl a devel oped i n-house, which tool would be used

to do that?
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A. | don't recall the nane of the tools in
2018. Most recently, we used our internal web tools
to do that.

Q GCkay. Was TIDE one of the tools or Apviz?

VWhat were the tool nanes?

A.  Yeah, Apviz is one of the -- recently, the
| ast few years, we have been using Apviz. | do not
recall when it becane the main tool. Before that,

there was Tcli ps.

Q And for the court reporter, Apviz is
A-p-v-i-z; correct?

A. That's correct.

MR. BRANI GAN: Hey, Andrew, are we getting
to a point where we can take a break? W've been
goi ng for about an hour and 20 --

MR McDEVI TT: Sure.

MR. BRANI GAN. -- 25.

MR. McDEVITT: Yeah, let's take a break.
Yeah.

MR. BRANI GAN:  Okay.

THE VI DEOGRAPHER: W are off the record.
The tinme is 3:05 p.m Pacific Tine.

(Break taken from3:05 p.m to 3:28 p.m)

THE VI DEOGRAPHER: W are back on the

record. The tinme is 3:28 p.m Pacific Tine.

STENO.COM
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BY MR MDEVITT:

Q So | have a few foll ow up questions on the
video that was marked as Exhibit 113. I|I'mgoing to
show you Exhibit 192 -- which | realize |'ve skipped
a bunch of nunbers, but I'mgoing to go to 192 and
come back.

(Exhi bit Nunmber 192, Email from Jason Kong

to Ashok El |l uswany, dated 10/ 17/ 16,

Bat es- st anped TESLA- 00105249 - 105250, was

mar ked for identification.)

BY MR McDEVI TT:

Il
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Q Wien you were working at Tesla in 2018, |
presunme you | earned of the March collision involving

a Model X on Hi ghway 101; is that true?

A. Is it this case?

Q Yes.

A. Ckay. Yeah, | heard of it.
Q How did you | earn about it?
A.  Fromthe news.

Q And at any point within the week of the
collision did you go to the area where the collision
occurred specifically to follow up on the collision?

A. | did not specifically go to follow up on
t he col lision.

Q GCkay. D dyou, as just part of your

commut e, pass that area?

A.  Yes.
Q Do you -- as a matter of your nornmal habit,
when you conmute to -- commuted to work past that

| ocation, did you utilize Autopilot?

A. Yeah.
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Q And did you ever have an occasi on where the
Tesl a vehicle that you were in with Autopil ot
engaged, pulled, or veered toward the gore area
where the crash occurred?

A. Not to ny recollection.

Q Ddyou -- followng the crash involving
Walter, did you attenpt to drive by that |ocation
Wi th Autopilot activated, in the sane | ane that he
was in to see if the Autopilot would pull toward the
gor e?

A. | don't recall trying to do that.

Q Al right. | just want to nake sure I'm
under st andi ng you accurately. D d you actually do
it or -- whether or not you were doing it
intentionally for that reason?

A. | don't recall actually doing it.

Q GCkay. Didyou ever learn that there had

been a -- another Tesla custoner that wanted to see
if his vehicle would do the sane thing -- and by
that, | nean veer into the gore area -- and that the

ot her Tesla custoner did experience the sane
phenonenon?

A. | don't recall this anecdote.

Q GCkay. Were you asked, followi ng the fatal

crash involving M. Huang, to review data that Tesla
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had relating to previous vehicle trips by Tesl as
wi th Autopil ot engaged through that area?

A. | don't think | was asked.

Q Were you -- was it your understandi ng that
sonebody within the team was asked?

A. | do not recall.

Q GCay. Didyou -- were you present for any
neeti ngs or occasions where the crash involved --
the fatal crash involving M. Huang was di scussed or
referenced?

A. | don't recall being in any formal neetings.

Q Ckay. And setting aside formal neetings,
did you -- did you participate in any conversations
or discussions that related in any way to the crash
I nvol ving M. Huang?

A. | nean, there were casual discussions
anongst engineers. | think I was involved in those
di scussi ons.

Q GCkay. And did -- at any point did you hear
that the Vision system had erroneously | abel ed one
of the stripes of the gore area as a | ane boundary?

MR. BRANI GAN: (bj ection. Form

THE WTNESS: | don't recall what we
di scussed.

111
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BY MR MDEVI TT:

Q GCkay. At any point did you hear that
Aut osteer directed the Tesla to steer into the gore
area prior to the crash?

A. | don't precisely recall what we di scussed.

Q Ckay. WwWll, did anybody wthin the
Aut opi |l ot software team as best you can recall, try
to figure out howit was that the Model X with
Aut opi | ot engaged ended up in the gore area?

A. | do not know who investigated that.

Q Did you ever learn that sonebody had nade an
effort to determ ne why the Model X was in the gore
area when it had Autopil ot engaged?

A. My rough understandi ng of the overall
situation was we did not get telenetry fromthe
actual car that was involved. And then Tesla sent
QA operators to reproduce the issue, and they were
unable to do so.

Q Dd-- who were the QA operators that were
sent out?

A. | do not know.

Q Do you know if the QA operators had the sane
devel opnent version of Autopilot that was in
M. Huang's vehicl e?

A | do not know.

STENO.COM
(310) 573-8380
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Q D dyou learn that the version of Autopil ot
that M. Huang had on his vehicle was the
devel opnent version?

A. WII you please repeat the question?

Q Yeah. D d you learn at sone point that the
version of Autopilot M. Huang had on his vehicle
was t he devel opnent version?

A. Wat do you nean by "devel opnment version"?

Q The version was an internal devel opnment
versi on as opposed to a authorized rel ease
candi dat e.

MR. BRANI GAN:. (Objection. Form Vague.

Go ahead.
THE W TNESS: | don't recall, nor do | --
yeah, | don't -- | don't think that M. Huang's

vehi cl e had a devel opnent version, at |east to what
| can recall
BY MR McDEVI TT:

Q GCkay. Am| correct that devel opnent
versions of the Autopilot, the hash will have the

suffix "dev" at the end?

A. | do not know.
Q Is that -- has it been your experience that
t he devel opnent versions of Autopilot will have the

suffix of "dev"?

STENO.COM
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A. Nowadays, | don't see that suffix. | don't
know whi ch version you're referring to.

Q Was there ever a period of tine when
devel opnent versions of Autopilot had a suffix of
"dev"?

A. |If you're referring to the hash, it does not
have it because it's |like a (indiscernible) --

(St enogr apher requests clarification.)

THE WTNESS: [It's a hexadecimal code. It
cannot have the letter V, for exanple. And
typically they are not -- the hash is like a
function that's conputed based on the code and
everything else. It cannot be -- you cannot add a
name to it. I'mnot sure if you're referring to

sone of the tags or sonme build artifacts, but the

hash does not -- it's not possible to have this
forever.

Q Gay. I'msorry. Then the -- | guess the
firmvare designation -- or no. That's not it. Hold

on. Ch, sorry.

So for the different iterations of the
Autopilot, is there sonething referred to as a
package directory or a package path?

A. Yeah, the build is a package, but |I'm not

t he person who worked on build systens. So,

STENO.COM
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honestly, | do not know nuch about this.

Q GCay. |If the -- so do you know whet her --
was it your understanding that if the build or the
package had the word "develop” in it that that
referred to a devel opnent version?

A. | nean, it makes sense, but | don't know if
It was called that.

Q Ckay. Fair enough.

And when did you first, in connection with
this case, speak with any attorneys?

A.  Coupl e weeks back.

Q GCay. So let me -- I'mgoing to just
exclude the tinme period starting fromwhen you first
tal ked to an attorney. So keep that out of here.

Prior to when you first spoke with an
attorney in this case, what did you | earn about what
had occurred in Walter Huang's crash?

MR. BRANIGAN. Let ne just -- let nme just
interject that to the extent that you | earned
anyt hi ng before speaking with your counsel related
to this deposition fromlawers at Tesla, |'m
I nstructing you not to answer that question that
woul d i nclude that information.

Do you understand what |'m sayi ng?

THE W TNESS: Yeah

STENO.COM
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MR. BRANI GAN.  Ckay.

THE WTNESS: What is the question again?
BY MR McDEVI TT:

Q Yes. Prior to when you first spoke with
attorneys about this case, what did you | earn about
what had occurred in Walter Huang's crash?

MR. BRANI GAN: Sane obj ecti on.

THE WTNESS: M general understanding is
that the Tesla sonehow entered the gore regi on and
crashed into the crash barrier.

BY MR MDEVITT:

Q And did you learn of anybody trying to
figure out why it was or howit was that the Tesla
entered the gore region?

A. | don't recall. | don't recall, no.

Q GCay. AmIl correct that as of March 2018,
Aut ost eer, by design, was not supposed to steer
Tesl a vehicles into gore areas.

s that true?

A. The intent of the design was to stay in the
| ane.

Q Ckay. So what | said was accurate, that as
of March 2018, Autosteer, by design, was not
supposed to steer Tesla vehicles into gore areas;

correct?

STENO.COM
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A.  Yes.

Q And am | correct that in March of 2018, the
Traffic-Aware Crui se Control, by design, was not
supposed to accel erate Tesla vehicles into fixed
obj ects?

A. WIIl you please repeat the question?

Q Yes. As of March 2018, the Traffic-Aware
Cruise Control feature, by design, was not supposed
to accelerate Tesla vehicles into fixed objects.
True?

A. The design of the Traffic-Aware Cruise
Control is to follow vehicles and, |ike, reduce
speed if the vehicles in front of us are braking;
and then when they are leaving, it will, you know,
accelerate back up. It has -- | do not know if it
has any control for other objects.

Q Ckay. As of March 2018, was the Forward
Col I'i sion Warni ng supposed to trigger in response to
a fixed object in the path of the Tesl a?

MR. BRANI GAN: (Objection. Form |nconplete
hypot heti cal .
THE WTNESS: What is a fixed object?
BY MR MDEVI TT:
Q Well, does it depend on what the fixed

obj ect i1s?

STENO.COM
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A.  Yes.

MR. BRANI GAN. Sane obj ecti ons.

BY MR McDEVI TT:

Q GCkay. So as of March 2018, the Forward
Collision Warning in Teslas was supposed to trigger
In response to sone fixed objects in the path of the
Tesla but not all of thenf

MR. BRANI GAN:  (Objection. Form |nconplete
hypot het i cal .

THE WTNESS: The Forward Col li sion Warning
and the energency braking are primarily -- are
initial designed for vehicle-like objects, so
sedans, SUVs, trucks, buses, bicyclists, you know,
SO on,

And then | also think at sone point we added
general drivabl e space, base collision warnings.

And any such systemthat depends on conputer Vision
has sone sort of precision and recall.

So it would not, you know, get every
possi bl e object. There's sone things that it
doesn't get, and it's a statistical netric on, Ilike,
what fraction of things it gets or not.

But, yeah, it's -- we can always relate on
t he whol e but not, you know, on -- it would depend

on the situation or the type of object and data set

STENO.COM
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and things |ike those.
BY MR MDEVI TT:

Q GCkay. So would it be accurate to say that
as of March 2018, a Tesla should al nost always hit
the brakes if an object is in its path, regardl ess
of visibility conditions?

MR. BRANI GAN:. (Objection. Form |Inconplete

hypot hetical. Vague. Calls for specul ation.
THE WTNESS: | do not know if it would hit
the brakes or -- yeah, I do not know what the

software configuration was at that point in tine.
BY MR MDEVI TT:

Q Ckay. Let nme show you what was previously
mar ked as Exhibit 152. This is blog post dated
Septenber 11, 2016. It says, "Upgradi ng Autopil ot:
Seeing the Wrld in Radar."

Do you see that --
A. | see this docunent.
Q -- title?
Ckay. And this indicates:
"After careful consideration, we now believe
it" -- referring to radar -- "can be used as a
primary control sensor w thout requiring the canera
to confirmvisual inmage recognition.”

Do you recall a point in tine when that was

STENO.COM
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the belief of the Autopilot teanf

A. WII you please repeat the question?

Q Yeah. Do you recall, as of Septenber 2016,
Tesla, within the Autopilot team the belief was
that radar could be used as a primary control sensor
W thout requiring the canera to confirmvisual inage
recognition?

A. M/ understanding is that we worked on
radar-only braking. But |like the other systens, it
al so had its own, you know, precision and recall
nmetrics. So it would not get every obstacle, but,
you know, it would trade off true braking. Sone --

I n sone cases, there are actual obstacles and we
integrate. In other cases, the systemthinks
there's an obstacle, but, inreality, there is no
obstacle. And the systemwould brake, and that's
known as "fal se braking."

Typically, it's a very careful and delicate
bal ance to set the threshold in a manner that you
want sone of the true braking; but if you go too
much to that extrene, then you're going to have a
| ot of false braking, which you don't want -- do not
want either.

These systens, you know, when you tune them

you have set the balance in such a manner that, you

STENO.COM
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know, it's not too bad in either way. |If you only
have to mss for false braking, then you m ght m ss
out on sone of the true braking. And if you do too
much of the true braking, then you could m ss out on
sone -- or, like, you could have a lot of false

br aki ng.

And that's why any of the systens have this
precision recall balance, and then they set a
t hreshol d based on oral considerations of the
syst em

Q Ckay. As of Septenber 2016, did the
Aut opi | ot team concl ude that by using radar as a
primary control sensor, quote, the -- Tesla, quote,
car should al nost always hit the brakes correctly
even if a UFO were to land on the freeway in
zero-visibility conditions?

A. That's what it says here.

Q GCkay. And is that accurate?

MR. BRANI GAN:. (Objection. Form |nconplete
hypot heti cal .

THE WTNESS: Again, like | nentioned
earlier, there is the precision recall to this
argunent. Like, it's -- you have to neasure, okay,
how many i nstances of this UFO was the system abl e

to avoid? And | would probably guess that not
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100 percent, but also it was fromzero percent. So
sonmewhere in between.
BY MR McDEVI TT:

Q Ckay. | guess ny question is, as of
Sept enber 2016, by utilizing the sensors and -- that
exi sted on the vehicles at the tinme and the software
inits state at that tinme, was it true to say that a
Tesl a shoul d al nost always hit the brakes correctly
even if a UFO were to land on the freeway in
zero-visibility conditions?

MR. BRANI GAN. Sane obj ecti ons.

Go ahead, sir.

THE WTNESS: | did not work on the system
So | cannot answer this question.
BY MR MDEVITT:

Q GCkay. Well, in your experience, is the
description | just read consistent with your
observations of its performance capabilities?

A. Like | nentioned earlier, the systemhas the
precision recall. So it wll not get every UFQO but
It also, you know, doesn't fail at every one of
them It's sonewhere in between.

Q Gay. And would -- in terns of that scale
of in between, is it accurate to say that it would

be closer to al nost always correctly braking versus

STENO.COM
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not ?

A. | do not know.

MR. BRANI GAN: (Objection. Form
BY MR MDEVITT:

Q Al right. [I'"mgoing to now show you
Exhi bit 184.

(Exhi bit Nunmber 184, Video, was marked for

i dentification.)

MR, McDEVITT: Al right. [I'mgoing to hit
pl ay.

(Vi deo pl aying.)
BY MR MDEVITT:

Q Okay. D d you hear -- did you recognize
El on Musk in that clip?

A Yes.

Q And you heard hi mdescribe the prine
di rective for Autopilot?

A.  Yeah.

Q And that's -- what he said there is the
prime directive for Autopilot is "do not crash";
correct?

A.  Yeah.

Q And that's consistent with what you' ve heard
El on Musk say during your tinme at Tesla?

A. Yeah.

STENO.COM
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Q And then did you hear his reference to a UFO
| andi ng on the road and not crashing?

MR. BRANI GAN. (Objection. Form It
m scharacterizes the totality of what M. Misk
actually said on the tape. So the question is
m sl eadi ng.

THE WTNESS: | heard the videotape.
BY MR MDEVITT:

Q Ckay. And, actually, independent of that
video clip, you' ve actually heard El on Musk use the
UFO -- use a UFO exanple of a scenario that
Aut opi | ot shoul d be able to encounter and react to
Wi t hout crashing; correct?

A.  Yes.

Q I'mgoing to now show you - -

MR. McDEVI TT: Just for the record,
Exhibit 181 is a New York Tines article.
Exhibit 179 is the deposition notice.
BY MR McDEVI TT:

Q Let nme just ask you this: Dd you -- prior
to your deposition today, did you nake an effort to
search for and | ocate docunents that matched the
description in the deposition notice?

A.  No.

Q I'mgoing to now show you Exhibit --

STENO.COM
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MR. BRANI GAN: Counsel, for the record, the
deposition notice was served on Tesla's counsel. So
Tesl a's counsel responded to the deposition notice.
| think you know t hat.

MR. McDEVITT: And ny question was whet her
he made an effort to search for docunents. It has
nothing to do with -- both those -- there's nothing
I nconsi stent about those two things.

MR. BRANIGAN:. That's true, but to the
extent that you're trying to create the inplication
it was his obligation to do so, that wouldn't be
right either.

MR. McDEVITT: Well, no, ny intention is
to -- just to create a record that the w tness
didn't search for any docunent, and that was because
he was -- well, because of the position that has
been articul ated and conmuni cated to us.

MR. BRANIGAN. Well, that's not right
either. It's because we didn't ask himto search
for any docunents. It wasn't incunbent upon him
He's not here as a corporate representative. You
served a notice not on him you served it on the
conpany. And we responded on behalf of the conpany,
and you know our position.

So all I"'msaying is, to the extent that

STENO.COM
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you're trying to create the inplication that he was
under sone obligation to do so through that
question, that's an unfair and m sl eadi ng questi on.

MR McDEVITT: No. Actually, what you just
said is a mscharacterization of California | aw.
Actually, as the witness, the service of the
deposition on the enployer of the witness is
equi valent to serving himw th a subpoena. So he
actually was required to | ook for docunents. It was
not the conpany.

And, actually, that's the reverse of the
position | always hear in these depositions, that,
"Oh, this is a deposition notice to a person, not
the corporate entity; so the docunents weren't
searched for."

| nmean regardless, | don't think we need to
bel abor this. | only had one question about it.

BY MR MDEVI TT:

1||‘|‘
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Q Ckay. And even if you can't give us the
speci fic nanes, can you just generally descri be,
woul d those be the docunents that contained the
results fromvarious different unit test for vision?

A.  Yeah, would be one source, but also be, you
know, sone video replays how maybe the car drives
even.

Q GCkay. At any point in tinme when you' ve been
enpl oyed by Tesla, has Tesla had a docunent that's
identified as a functional safety plan?

A. I'"'mnot aware of such a docunent.

Q Al right. There's -- | have a few nore
docunents that I'mgoing to try to go through as
qui ckly as | can, but do you -- do we want to take a

five-mnute break, or do you want to just charge on?
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MR. BRANIGAN. If you're going to be five,
ten mnutes -- well, first of all, | defer to the
wtness. |If he wants to take a break now, we'll
take a break now.

THE WTNESS: If we can likely go for the
finish, that's better than taking a break.

MR. BRANIGAN. Well, | agree with that, but
our understandi ng of what goi ng through the finish
iIs may not match M. MDevitt's.

So that's why I"msaying, if you're talking
about finishing up in about five to ten m nutes,
then I think the witness and everybody el se here can
say, yeah, let's doit. If you think you're going
to be another 30 to 45 or another 60, then we'll

take you up on the offer to have a break.

MR McDEVITT: | can tell you for sure it's
not going to be 30, 45. [|'mrunning out of gas for
sure.

|"mjust going to try to -- | nean, | just
have -- why don't we just take five m nutes, and
then I'Il just -- that'll give nme a chance to
organi ze ny thoughts, and I'lI|l be nore efficient.
And 1'lIl go as fast as | can here.

MR BRANI GAN:  Ckay.
THE W TNESS:  Ckay.
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MR. BRANIGAN. Al right. W'IlIl take five.
MR McDEVITT: Al right.
THE VI DEOCGCRAPHER: We are off the record.
The tinme is 4:34 p.m Pacific Tine.
(Break taken from4:34 p.m to 4:43 p.m)
THE VI DEOGCRAPHER: W are back on the
record. The tine is 4:43 p.m Pacific Tine.
BY MR MDEVITT:

Q Has Tesla used LIDAR as part of the
devel opnent of Autopil ot?

A. Wat do you nean by "devel opnent"?

Q For instance, has Tesla used LIDAR
technol ogy to generate ground-truth infornmation
that's then used to train the neural networks?

A Yes.

Q Can you tell us all the different ways that
you're famliar wth that Tesla has used LIDAR in
t he devel opnent of Autopil ot.

A. W use 3-D sensors -- LIDAR s one of them --
to help provide ground-truth data for training the
neural networks. W also used it, it for evaluation
where we can neasure the overall system performance
conpared to LIDAR, for exanple

Q How cone Tesla doesn't use caneras to get

the ground-truth information?

STENO.COM
(310) 573-8380



© 00 N o o B~ W DN P

N D N D DNMNMNDNN P P P PP, R R R R
o A W N P O © 00 N OO O b W N B+, O

ASHOK ELLUSWAMY JOB NO. 288717
JUNE 30, 2022

A. Tesla uses caneras to get ground-truth
I nformati on,

Q GCay. I'mgoing to show you Exhibit 194.

And before -- actually, before | do that, am
| correct that during your tinme at Tesla you have
been aware of Elon Miusk's representations in the
public regarding when Tesla full self-driving wll
be feature conplete?

MR. BRANI GAN:  (Objection. Form Rel evance.

THE WTNESS: W11l you pl ease repeat the
guesti on?

BY MR MDEVI TT:

Q During your tinme at Tesla, have you been
aware of Elon Musk's tweets or public statenents
about when Tesla will have a feature-conplete
version of full self-driving?

MR. BRANI GAN. Sane obj ecti ons.

THE WTNESS: |'m aware that he has tweet4ed
about that topic.

BY MR MDEVITT:

Q Ckay. Am| correct that over the years
you' ve been with Tesla, Elon Misk has pressured the
Aut opi | ot software devel opnent teamto get the
software out to the public as fast as possi bl e?

MR. BRANI GAN: (bj ection. Form

STENO.COM
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THE WTNESS: | would not agree with the
preci se wordi ng of the statenent.
BY MR McDEVI TT:

Q Gkay. Can you tell -- if you have to
rephrase it in a way that is nore accurate to you,
can you do that, please.

A. Wat |'ve heard fromhimis that it matters
how early or how | ate we get autonony done.
Qobviously earlier is better because there are
crashes happening in the real world, and Autopil ot
has the potential to save them So it's inportant
to doit earlier than |ater.

Q Ckay. Have you, during your tinme at Tesla,
heard of Autopilot software engineers feel |ike they
need to convince Elon Musk to devote resources
towards features that just make Autopil ot safer as
opposed to nore convenient?

MR. BRANI GAN:. (Objection. Form
Foundat i on.

THE WTNESS: For a practical Autopil ot
system you want us to bal ance safety and confort.
So if you're tal king about trading off, you know,
the position recall for true braking versus fal se
br aki ng, we do communi cate our choices to Elon, but

we do make a | ot of revisions on our own based on,

STENO.COM
(310) 573-8380



© 00 N o o B~ W N P

N D N D NMNMNDNN P P P PP, PR R
o A W N P O © 00 N OO O b W N B+, O

ASHOK ELLUSWAMY JOB NO. 288717
JUNE 30, 2022

you know, engi neering reviews.
BY MR McDEVI TT:

Q And during the tinme you've been wth Tesla,
t here have been Autopil ot software team neetings
where El on Musk has called in fromhis Tesla while
using Autopilot to provide his feedback on how the
Aut opilot is functioning; correct?

A Yes.

Q And can you tell us how nmany tines that has

occurred or how often?

A | can't count. | can't give you a specific
count .

Q Is that sonething that has been a pretty
regul ar occurrence, for Elon Musk to call into a

neeting and to provide feedback to the team based on
his eval uation of the particular build of Autopilot?

MR. BRANI GAN: (Objection. Form Vague.

THE WTNESS: Yeah, | think you had a couple
of questions in your statenent.
BY MR MDEVITT:

Q Ckay. Wwll, let ne -- let ne back up.

As a starting point, during the tine you' ve
been with Tesla, there have been nunerous occasi ons
where the engi neering team has pushed a devel opnent

version of Autopilot to a vehicle that Elon Misk

STENO.COM
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drives; correct?

A.  Yes.

Q And there have been nunerous occasi ons where
El on Musk has called in to a team neeting while
drive -- while in a Tesla with that particular
devel opnent version of Autopilot in use for the
pur pose of providing feedback to the team on how
it's functioning;, correct?

A. | wouldn't say it's nunerous tines.

Q Ckay. Wll, do you agree it's nore than
t hree?

A. Sure. It's, yeah, sonmewhere around there.

Q Okay. And there have been at |east sone
occasi ons where Elon Miusk has -- the feedback that
he's provided to the Autopilot software teamis
along the lines of sonmething like, "This build is
shit"; correct?

A.  Yeah.

Q There's al so been occasi ons where El on Misk
has provided the feedback to the Autopilot software
teamthat "This build sucks"?

A Yes.

Q And am| correct that El on Musk was the
person -- or he decided that the feature Navigate on

Aut opi Il ot shouldn't be called "Drive on Navigation";

STENO.COM
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instead, it should be called "Navigate on
Aut opi l ot " ?

A. | do not know.

Q There -- during your time with Tesla, it has
been normal or usual for Elon Miusk to nmake deci sions
about the Autopilot software; correct?

MR. BRANI GAN: (Objection. Form Vague.

THE WTNESS: He's the CEO of the conpany.

He can make what ever deci sions he wants about the
conpany.
BY MR MDEVITT:

Q GCkay. And that would include with respect
to Autopilot?

A.  Yeah.

Q Let nme show you Exhibit 194.

(Exhi bit Nunmber 194, Docunent Titled "Peer
Revi ew of Behavi oral Conpetencies for AVs,
University of California PATH Program " dated
February 2016, Bates-stanped TESLA-00182382 -
182429, was marked for identification.)

BY MR MDEVITT:

Q This docunent's called "Peer Review of
Behavi oral Conpetencies for AVs, University of
California PATH Program " from February 2016.

Are you famliar with this docunent?

STENO.COM
(310) 573-8380



© 00 N o o B~ W N P

N D N D DNMNMNDND P P P PP, R R
o A W N P O © 00 N OO O b W N B+, O

ASHOK ELLUSWAMY JOB NO. 288717

JUNE 30, 2022

A.  No.

Q And | appreciate that you are not famliar,
but there's -- there's sone descriptions in here
that I just want to see if you' ve heard in a
different context or, wthout know ng the source,
you becane aware of during your tine at Tesl a.

MR. BRANI GAN:  What's the exhibit nunber
agai n, please?

MR. McDEVITT. 194.

MR. BRANI GAN.  Thank you.
BY MR MDEVITT:

Q And this is Bates TESLA-182382.

| "' m showi ng you Bates 182402 -- or strike
t hat .

|"mgoing to go to 182403. On this page,
you see there's a table that has a colum | abel ed
" Behavi oral Conpetency"?

A. Sure.

Q And then it says "Behavi oral Conpetency,
Det ect and respond to system engagenent and
di sengagenent restrictions"?

A. | see that.

Q The -- in the second colum, "Description of

Behavi oral Conpetency,” |I'mgoing to direct your

attention to the second bull et.

STENO.COM
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You see that?

MR. BRANIGAN. Can -- is it possible to make
it larger?

MR. McDEVITT: Yeah. Absolutely.
BY MR MDEVITT:

Q Al right. Are you able to see the sentence
that begins with "Detects"?

A. | see sone sentence there, yes.

Q Ckay. So it says:

“"Detects any restricted condition under
which the vehicle is not intended to operate and:
| f aut ononobus node is not already engaged, prohibits
t he operator from engagi ng autononous node." Let ne
pause there.

Does Autopilot -- or has Autopilot had a
function that detects whether there's a restricted
condi ti on under which Autopilot's not intended to
operate and prohibit the operator from engagi ng
Autopilot in that instance?

MR. BRANI GAN:  (Objection. Form
Foundation. | nconplete hypothetical.

THE WTNESS: Like | nentioned earlier in
the deposition, Autopilot, the production version of
it, has sone conditions to enable just presence of

| ane lines and a few ot her conditions. So one can

STENO.COM
(310) 573-8380
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interpret that as conditions that, you know, enable
-- enabling the system
BY MR McDEVI TT:

Q Ckay. Then the second part of it is:

"Detects any restricted condition under
which the vehicle is not intended to operate and:
| f aut ononobus node is al ready engaged, responds to
di sengagenent condition by either transferring
control to the operator, switching to a reduced
performance operating node to ensure safety, or
comng to conplete stop."

Do you see that |anguage there?

A.  Yes.
Q And as of March 2018, did Autopilot have
that functionality?

MR. BRANI GAN: (Objection. Form
Foundat i on.

THE W TNESS: Autopil ot had sonet hi ng
simlar. It's called "take over imediately." The
systemtriggers that under certain circunstances.
BY MR MDEVITT:

Q Wth respect to the take-over-imedi ately
feature, as it relates to the Tesla being within a
gore area with Autopilot engaged, take over

i medi ately did not apply to that situation until

STENO.COM
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after March of 2018; correct?
A. | do not know.
Q Ckay. Let nme show you -- I'mgoing to go

through just a series of Jira tickets, and that's --
| don't have any other questions after that.
(Exhi bit Nunber 188, Jira Ticket SW 133126,
Bat es- st anped TESLA- 00062119 - 00062120, was
mar ked for identification.)

BY MR MDEVI TT:
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Q GCkay. | don't have any other questions for
you. | don't know if anybody from Caltrans --
actually, | apologize. There is one -- | just

wanted to ask you if you' ve seen this article.
(Exhi bit Nunmber 181, New York Times Article
Titled "Inside Tesla a El on Musk Pushed an
Unflinching Vision for Self-Driving Cars," was
mar ked for identification.)
BY MR MDEVITT:
Q I'mgoing to show you Exhibit 181. This is
a New York Tinmes article titled "Inside Tesla as

El on Musk Pushed an Unflinching Vision for
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Self-Driving Cars. "

Did you -- did you ever read this particul ar
article?
A. | don't recall reading this article.
Q Ckay. And you had told us -- |I'"mjust going
to show you sonme -- thisis -- well, | guess |'l|

just make it an exhibit. This is an Excel sheet
Bat es- st anped HUANG 163, and that'l| becone
Exhi bit 195.

i
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MR McDEVITT. Al right. Gkay. So | don't
have any other questions. Like | said, | don't know
I f anybody from Cal trans has questi ons.

M5. LOVE: This is Rosemary. | have no
guesti ons.

MR. BRANI GAN:. M. Elluswany, we have no
gquestions for you. So the deposition is over. A
copy of the transcript will be provided for you,
once it's available, for you to review and sign.

THE W TNESS: Under st ood.

MR. BRANI GAN. Al l right.

THE W TNESS: Thank you.

MR. BRANI GAN: Thank you.

THE VI DEOGRAPHER: Before we go off the
record, do you want to get your order on the record?

CERTI FI ED STENOGRAPHER: Yes. M. Brani gan
or Ms. Love, do you need copies of the transcript?

MR. BRANI GAN.  Yes.

M5. LOVE: Yes. This is --

MR. BRANIGAN: | think we --
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M5. MLLER Yes, and video.

MR. BRANI GAN: Yes, and video, please.

M5. LOVE: Sane.

THE VI DEOGRAPHER: Vi deo for both?

M5. LOVE: Yes, please.

THE VI DEOGRAPHER: All right. [|s that
synced with the transcript?

M5. MLLER  Yes.

M5. LOVE: Yes.

MR. BRANI GAN. Yes, please.

THE VI DEOGRAPHER: M. MDevitt, you have a

standi ng order; correct?

MR McDEVITT: | don't think we do yet;
we'll take a synced transcript as well.

THE VI DEOGRAPHER: Ckay. Anything el se
before we go off? Got everything?

Al right. Then we are --

MR. McDEVITT: That's it.

THE VI DEOGRAPHER: -- off the record.
time is 5:20 p.m Pacific Tine.

(Concl uded at 5:20 p.m)

SO

The
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this 15th day of July, 2022.
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CERTI FI CATE
STATE OF CALI FORNI A:

|, RHONDA HALL- BREUWET, RDR, CRR, CSR, LCR,
CCR, FPR, NCRA Realtinme Systens Adm nistrator,
shorthand reporter, do hereby certify:

That the w tness whose deposition is
her ei nbefore set forth was duly sworn, and that such
deposition is a true record of the testinony given
by such w tness.

| further certify that | amnot related to
any of the parties to this action by blood or
marriage, and that | amin no way interested in the
outcone of this matter

| N WTNESS WHEREOF, | have hereunto set ny
hand this 15th day of July, 2022.

RHONDA HALL- BREUWWET, RDR, CRR, CSR, LCR, CCR, FPR
NCRA Real tinme Systens Adm ni strator
Shor t hand Reporter
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