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1 VI DEOTAPED DEPOSI TI ON OF DHAVAL SHROFF

2

3 Pursuant to Notice of Taking Deposition, and on
4 Thursday, July 22, 2021, at the hour of 10:00 a.m, at

5 BOAWAN AND BROOKE, LLP, 1741 Technol ogy Drive, Suite 200,
6 San Jose, California, before ne, KAREN A. CRANGLE,

7 Certified Shorthand Reporter, personally appeared DHAVAL
8 SHROFF, produced as a witness in the above-entitled

9 action, who, having been first duly sworn, was thereupon
10 examned as a witness to said action.

11

12

13

14 APPEARANCES

15

16 Andrew P. MDevitt, Attorney at Law, WALKUP,

17 MELODI A, KELLY & SCHOENBERGER, 650 California Street, 26th
18 Floor, San Francisco, California, 94108, was present on
19 behalf of the plaintiffs.

20

21 Seenma Bhatt, Attorney at Law, M NAM TAMAKI LLP,
22 360 Post Street, 8th Floor, San Francisco, California,
23 94108, was present renotely on behalf of the plaintiffs.
24

25
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Vincent Galvin, Attorney at Law, and Lauren O
MIller, Attorney at Law, BOAVAN AND BROCKE LLP, 1741
Technol ogy Drive, Suite 200, San Jose, California, 95110,

were present on behalf of the defendant Tesla, Inc.

Rosemary Love, Deputy Attorney, State of

California, Caltrans Legal D vision, 111 G and Avenue,

© 00 N oo o0 b~ w N P

Suite 11-100, Cakland, California, 94612, was present
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renotely on behalf of the defendant California Departnent
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of Transportation.
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And there al so being present Tesla inhouse
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counsel Jack Glvin, Brittany Wl son, Lindsey Adans-Hess.
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And there al so being present Cutler Andrus,
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vi deogr apher, Eureka Street Legal Video.
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1 PROCEEDI NGS5

2 THE VI DEOGRAPHER: Thi s begi ns video nunber one in
3 the deposition of Dhaval Shroff in the matter of Huang

4 versus Tesla, Inc., et al. venued in the Superior Court of
5 the State of California for the County of Santa Cd ara.

6 The case nunber is 19CV346663.

7 Today's date is July 22nd, 2021, and the tinme on
8 the video nonitor is 10:07 a. m

9 The video operator today is Cutler Andrus

10 representing Eureka Street Legal Video, (415) 215-2041.

11 We are |located at 1741 Technology Drive in

12 San Jose, California, and the deposition was noticed by
13 the plaintiff.

14 W11l counsel please voice identify yourselves and
15 state whom you represent.

16 MR, MCDEVI TT: This is Andrew McDevitt from Wal kup
17 Melodia for plaintiffs.

18 MR. GALVIN:  Vincent Galvin and Lauren Ml ler are
19 here for Tesla.
20 M5. LOVE: This is Rosenary Love for the State of
21 California, Departnent of Transportation.
22 THE VI DEOGRAPHER: Anybody el se on the phone for
23 appearances?
24 M5. BHAT: Seema Bhatt for plaintiff.
25 THE VI DEOGRAPHER: The court reporter today is
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Karen Crangl e representing Crangl e Reporting Services.

WIIl the court reporter please swear in the
Wi t ness.

DHAVAL SHROFF,
sworn as a witness by the Court Reporter,
testified as foll ows:
EXAM NATI ON BY MR MCDEVI TT

MR MCDEVITT: Q Good norning. Could you please
state your full nanme for the record.

A. My nane is Dhaval Shroff.

Q And what is your date of birth?

A. February 1st, 1992.

Q Al right. So M. Shroff, we have a court
reporter in the roomtoday who is transcribing everything
that's spoken in the room [|I'mgoing to give you a heads
up that you're probably going to need to sl ow down because
| can tell you mght speak a little quickly for the court
reporter. Okay?

A, Um hum

Q And she can only take down one person speaking
at atinme so do your best to let nme finish a question
before you start your response; | wll do ny best to |et
you finish your response before | start ny next question.

If | find that you're talking over ne or | talk

over you, I will try to catch that; |I'msure Vince wll
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1 catch it, too.

2 But just try to be patient; pretend like there's
3 only one mcrophone. Ckay?

4 A. Sounds good.

5 Q Al right. Fast |earner.

6 | don't want you to guess; | don't want you to

7 speculate; | don't want you to nake things up. But | am
8 entitled to your best recollection, your best estinmate.

9 | get that sone of the things |'mgoing to be

10 asking you about likely occurred a nunber of years ago.

11 There may be things that you do renenber in detail; there
12 may be sonme things that you don't renenber in trenmendous
13 detail.

14 | don't know what you renenber and what you don't,
15 so | may probe your nenory through sone questions, but |I'm
16 going to rely on you to tell ne when you don't renenber

17 sonething versus when you do. GCkay?

18 A. Sounds good.

19 Q | don't want you to answer one of my questions
20 if you're confused by it. I'msure |l wll get sone of the
21 termnology wong, | can guarantee that, so if | ask a

22 question, and the way | asked it because a term| used is
23 inappropriate, or | used the wong termor sonething, just
24 let nme know if you're confused. Al right?

25 A. (Nods head.)

www.cranglereporting.com | (510) 653-1312



1 Q That |ast response there was not quite

2 verbal --

3 A. Yes.

4 Q That's for the purposes of the court reporter.
5 Even though we're videotaping today, the court reporter

6 needs to keep the official transcript. Okay?

7 A. Sounds good.

8 Q If you respond to ny questions today, |'m going
9 to believe you heard the question, you understood it, and
10 you're providing a truthful response. Fair enough?

11 A. Yes.

12 Q You understand you're under oath today?

13 A.  Yes.

14 Q And even though we're in a conference room the
15 oath you took today would be the same oath if you were in
16 Court and there was a judge and jury present.

17 Do you appreciate that?

18 A. Yes.

19 Q You can see the canera in front of you. Just
20 so that you're spared notice, there's at |east a potenti al
21 that videotape of your testinony today or portions of it
22 can be shown to a jury and to a judge if this case
23 proceeds to trial. Okay?
24 A. Sounds good.
25 Q What is your current job title?
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1 A. Autopil ot engineer at Tesl a.

2 Q How I ong have you been an Autopil ot engi neer at
3 Tesl a?

4 A. From 2015 February.

5 Q And am | correct you started, initially started
6 working for Tesla, when you were in college?

7 A. That is correct.

8 Q And what year was that?

9 A. June 2014.

10 Q Where did you go to college?

11 A. Carnegie Mellon University, Pittsburgh

12 Q Wat was your degree there?

13 A. Master's of Science in Robotic Systens

14 Devel opnent.

15 Q Were did you conpl ete your undergraduate

16 studies?

17 A. Munbai University.

18 Q And did you have a focus there?

19 A. Electronics and Tel ecommuni cati on.
20 Q | didn't ask you this. D d you |ook at any
21 docunents or materials as part of your effort to prepare
22 for the deposition today?
23 A. No.
24 Q And just so that I'mclear, when | say
25 docunents or nmaterials, just so we're on the sane page,

10
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1 I'mincluding things that would be on the conputer, so

2 videos or PDFs or anything that -- any sort of nedia.

3 A. No.

4 Q Oay. D d you speak with anybody in

5 anticipation of your deposition today?

6 A M | awers.

7 Q Ckay. And how nmany tines did you neet with

8 attorneys prior to your deposition?

9 A. Twi ce.

10 Q And when were those two occasi ons?

11 A. Tuesday and Wednesday of this week.

12 Q And what was the duration of tinme that you

13 spent neeting with attorneys?

14 A. About six hours on Tuesday and about four hours
15 on Wednesday.

16 Q So roughly ten hours total?

17 A. Yeah.

18 Q Okay. And am | correct that in the neetings
19 with the attorneys you didn't review any docunents or

20 videos or files. |Is that true?

21 A. That is correct.

22 Q You indicated that you started as an Autopil ot
23 engineer in February of 2015. |Is that true?

24 A. Yes.

25 Q Has your title been the sanme since you started

11
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1 in 20157

2 A. Autopilot engineer is the external title that

3 we have; we have internal titles as well.

4 Q Okay. So when you started with Tesla in

5 February of 2015, were you with a sub group that worked on
6 Autopilot?

7 A. Yes.

8

=
N




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

Q Okay. Nowlet's focus on that. It's up tot
user to determ ne what | ane they want the vehicle in.
Right? That's what you sai d?

A. Yes.

Q OCkay. And the user does that by engagi ng
Aut opi | ot Aut osteer when they're within the bounds of a

| ane. True?

he

A. The user first goes to the U where they enable

Aut opi |l ot or Autosteer feature that they want.

Then they put their eyes on the road. Then they

have a stal k next to them which they doubl e press, giving

confirmation that, like, this is the lane | want to drive

in, and then they keep their eyes on the road and they
continue nonitoring the lane that the car is driving in.
s this the lane | want to drive in? If so, |let the car
continue driving init.

| f at any nonment when they're sitting in the car
and this feature is enabled, if they see the car is not

driving in a lane that they want it to drive in, then it

's

45




© 00 N oo o0 b~ w N P

N NN N NN R R R R R R R R R R
g o W N b O © 00O N o 0o b W N~ O

conpletely up to their discretion to drive in whichever
| ane they want to drive in; the car doesn't decide what
| ane to drive in.

Q Okay. I'mfocused just on there's, with
respect to activating Autosteer, there's a nonent in tine
when the driver does that. Right?

A. Just activating Autosteer?

Q Correct.

A. Yes. The driver can activate Autosteer
whenever the icon for activating Autosteer is avail abl e,
and at that particular nonent, the car will keep itself
inside the lane that it's immediately in, but that is not
true for two seconds after it has been activated, for
i nst ance.

Q So two seconds after a driver enables
Aut osteer, the vehicle may go into a different |ane that
it was at the nonent it was enabl ed?

A. Depends on where the driver wants that |ane to
be. If the lane is the sanme as what the driver wants it
to be, sure.

If the lane is different, than what the driver
wants it to be, then the driver needs to put it back in
the | ane where the driver wants it to be.

The lane is a concept that the driver is --

remnding that this is the lane | want to drive in.
46




1 Q Okay. So let's just break it down agai n.

2 So say a person is driving on a freeway, let's say
3 101 south. And there may be a nunber of different |anes
4 in that direction. Do you agree?

5 A. Sure.

6 Q Okay. And if the driver is considering

7 enabling Autosteer, one thing they need to do is to | ook
8 at the user interface on the vehicle, and there's either

9 going to be a steering wheel that's grayed out or is blue.
10 True?

11 A. Correct.

12 Q And if the steering wheel is blue, that is

13 comunicating to the driver you are in a |ocation where
14 you can enable Autosteer at this nonent. Right?

15 A. No. If it is gray in color and the steering
16 wheel shows up, that neans this is in a |ocation where you
17 <can start Autosteer.

18 Q No, no. I'mtalking about blue. Blues

19 neans --

20 Ckay. If you're driving, and you | ook on your

21 screen on the Tesla, and the steering wheel is colored in
22 in blue, that's telling you, right now driver, if you want
23 to, you can double push the stalk and Autosteer w ||

24 engage. Right?

25 A. No.

a7
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Q No?

A. No. Wen the icon gray-col ored steering wheel
is available, that is when if the driver wants they can
engage Aut ost eer.

When it's blue, the driver has already confirned
and acknow edged that they want to activate Autosteer.

Q Ckay. So the gray steering wheel is present on
the interface when the driver has the option in the nonent
to enable Autosteer. R ght?

A. Yes.

Q If the steering wheel is not there, that neans
the driver double pushing the stalk will not engage

Aut ost eer . Correct?

A. Correct. It will give you a warning.
Q It will mke a weird noise --

A.  Yeah.

Q -- ehh, ehh, sonmething |ike that?

A.  Yeah, along those I|ines.

Q So if the driver is going on -- they're in a
| ane on 101 south, and a gray steering wheel is present on
their user interface, that signifies to the driver, if you
doubl e push the stal k, Autosteer wll engage. Correct?

A. Yes.

Q And Autosteer will, at that nonment, whatever

| ane the person is in, that's the | ane that Autosteer is
48
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1 supposed to continue in. Correct?

2 A. Depends for how | ong.

3 Q Okay. But in terns of the Autosteer, we're

4 setting aside the Navigate on Autopilot, and actually |et
5 me just distinguish.

6 So the Autosteer for the Autopilot suite that did
7 not have Navigate on Autopilot, if you activate the turn
8 stalk to the left or right when you don't have Navigate on
9 Autopilot, but you're in Autosteer, it won't do anything.
10 Right?

11 A It will do a | ane change.

12 Q It will do an automatic | ane change?

13 A. If you give the turn indicator.

14 Q For all vehicles that have Autosteer?

15 A. Not all of them

16 Q Okay. So if you are a driver of a Tesla

17 vehicle that has Automatic Lane Change as part of your

18 package, you can hit the turn stalk and that will give a
19 request to the vehicle to nake a change fromthe | ane
20 you're in to the immedi ately adjacent |ane in whatever
21 direction you hit the turn stalk. Right?
22 AL As long as it's parallel to the |ane you are
23 going in.
24 Q Okay. And that's actually -- that would be a
25 way to communicate to the vehicle that you want to nove

49
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1 fromthe lane that you were in at the tine you hit

2 Autosteer to a different lane. True?

3 A. Yes.

4 Q Al right. If you don't have Automatic Lane

5 Change, then there isn't a way, with Autosteer stil

6 engaged, for the driver to comunicate to the vehicle that
7 he or she wants to change | anes. True?

8 A. No, they can di sengage Autosteer and do it

9 thensel ves.

10 Q Ckay. Listen carefully. | said wth Autosteer
11 engaged. Ckay.

12 So if Autosteer is engaged, and you don't have

13 Automatic Lane Change, there is no mechanismfor the

14 driver to conmunicate to the vehicle: | want to change
15 out of the lane that I'"mcurrently in.

16 A. Change to a parallel |ane? Yes.

17 Q Is there sone nechanismto change it to a

18 perpendicul ar | ane?

19 A. | nmean if the driver is putting the car in a
20 location where they enabl e Autosteer, and next nonent, the
21 car is not in the |lane where the driver wanted Autosteer
22 to be enabled, that could be a different |ane for them

23 It's the driver's idea of what a lane is. |It's not
24 the car's idea of what a lane is; it's the driver's idea
25 of what a lane is. Like what is the definition of a |ane

50

www.cranglereporting.com | (510) 653-1312




is something that the driver has defined, |like these two
dashed lines or solid lines? 1Is that what the driver

calls a lane? Then that is what the driver calls a | ane.

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

Q GCkay. But again, the only way for the driver
to -- there is no way for the driver to communicate to the
vehicle, with Autosteer still engaged, in a vehicle that
does not have a Auto Lane Change or Navi gate on Autopil ot,
there is no way to communicate to the vehicle that a
driver wants to change a | ane.

A. | think communication is sonething that we
define as a user interface, and by "user interface", it
means that if the driver wants the vehicle to do anything,
in case of a turn indicator, you can put a turn indicator
which this car doesn't have. |In the other case you can
press the brake, steering wheel, anything you want, and do
a | ane change, which is up to the driver's discretion.

Q Okay. But all the things you just said, that
woul d di sengage Aut ost eer.

A. Yes.

51




Q Okay. So ny question was with Autosteer stil
engaged.

Do you agree that with Autosteer engaged, there is
no way for the driver to comunicate to the vehicle to
nove out of the lane that they were in at the tine
Aut ost eer was engaged if the vehicle doesn't have
Aut omati ¢ Lane Change or Navigate on Autopil ot.

A. Autosteer by definition is expected to keep you
within two |anes that the driver agreed is the |lane at the
i medi ate nonent that they want to drive in.

Q ay.

MR. GALVIN. W' ve been goi ng about an hour and a
half. Are you up for a break? | figure we should stop --

MR. MCDEVI TT: Yes, that's fine. W can take a
br eak.

THE VI DEOGRAPHER: We are going off the record.
The time is 11:26.

(Recess.)

THE VI DEOGRAPHER: W' re back on the record. The
time is 11:42.
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He said, quote: "Wen there is a serious accident,

it 1s alnost always, in fact, maybe al ways, the case that

It 1s an experienced user and the issue is nore one of

conpl acency. "

Do you agree?

A | may want to read that to make full sense of

it. O if you could repeat that.

Q Sure. "Wen there is a serious accident,

it

IS
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al nost always, in fact, maybe always, the case that it
an experienced user and the issue is nore one of
conpl acency. "

A. | don't fully understand that statenent. |
guessing it's pointing to the conplacency of the driver
driving the car?

Q Yes.

A. Where the driver is not paying attention is
what it seens to get to?

Q That the driver is conplacent with its
confidence in the system Autopilot system

MR. GALVIN. Is that what he sai d?

MR MCDEVITT: I'mjust reading it, and if in
fairness to you, if you don't know, you can say you don
know, if you need to know nore, you can say you need to
know nor e.

THE WTNESS: | don't know about it.

MR. MCDEVITT: Q Do you agree wth Elon's
statenent also from May of 2018 that: "Wth respect to
collisions, it's not a |lack of understandi ng of what
Aut opil ot can do; it's drivers thinking they know nore
about Autopilot than they do."

MR. GALVIN. What's the question?

MR MCDEVI TT: Do you agree?

THE W TNESS: Those are his words. | have no

S

am

"t

75




1 response to that.

2 MR, MCDEVI TT: Q Ckay. Have you ever heard the
3 termwthin Tesla "neat conputers"?

4 A. No.

5 Q Have you ever heard Andre Karpathy refer to

6 humans as "neat conputers"?

7 A. Not to ny best recollection.

8 Q Have you ever heard anybody in the Tesla

9 Software Devel opnment teamrefer to people as "neat

10 conputers"?

11 A. Not to ny best recollection.

12 Q Have you ever heard the phrase "neat conputer"?
13 A. This is the first tine to ny best recollection.
14 MR, MCDEVI TT: Ckay. |'mgoing to ask you, again,
15 this is going to relate to Autosteer, so this will be the
16 next exhibit. This is going to be 72.

17 (Plaintiff's Exhibit 72 was marked for

18 identification.)

19 MR MCDEVITT: Q Okay. Do you see Exhibit 727
20 A. Yes.

21 Q Al right. So I'mgoing to ask you sone

22 questions about Autosteer.

23 A. Okay.

24 Q Do you see this Mdel X overhead vi ew adj acent
25 to the nunber 17

76
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1 A. Unh, | can see a car there.

2 Q Well, that isn't nmy handiwork; that is a

3 Model X

4 THE WTNESS: Ckay. |If you say so.

5 MR GALVIN. |I'mgoing to remind you that he's not
6 here as an expert, so if you're asking hima hypothetica

7 I'mnot going to let himanswer. But go ahead and ask if

8 so you've nmade a record.

9 MR MCDEVITT: Q So as to Autosteer, the intended
10 function of Autosteer, am| correct that the intended

11 function of Autosteer, between, if we just |ook at points
12 1 and 2 on the road, is to stay within that |ane that the
13 vehicle is in at the tine that Autosteer is activated. |Is
14 that true?

15 A At point 1 it should be where it currently is.
16 And between points 1 and 2, it's up to the driver
17 as to where it goes. And again, | point to, if you start
18 right there, then it should be at point 2.

19 Q So let ne just break that down.

20 So between points 1 and 2, there's no predicability
21 as to whether Autosteer wll keep the vehicle in the |ane
22 that it was in at point 17?

23 A. Un Autosteer is a systemthat's designed with
24 the car's conputer and driver in the | oop together.

25 So if the driver in the |oop activates Autosteer at

77
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1 point 1, it depends on the driver's intention of where the
2 car is going, versus where the driver wants it to go. And
3 the driver may want to do sonething el se.

4 So there is no guarantee based on what the driver's

5 thinking is as to where the car goes after they activate

6 at point 1.

7 Q So let ne separate the driver's intention and

8 desire fromactions by the driver.

9 So if the driver at point 1 in their head says |
10 want to remain in this [ane, and they activate Autosteer,
11 and the entire tine between point 1 and point 2 in their
12 head they're saying | really want to stay in this |ane.

13 Are you saying then it will stay in the |ane?

14 A. Yes, they can -- if the car tries to do

15 sonething else, they can turn off Autosteer and stay in

16 that |ane, because the driver and the car are working

17 together.

18 If the car does sonething that the driver, at any
19 nonent, every mcrosecond between 1 and 2, if the car does
20 sonething the driver doesn't want it to do, the driver is
21 free to take over and drive thenselves to point 2.

22 Q Ckay. So |I'mdistinguishing here between

23 interventions and what the car, fromthe design, the Tesla
24 Autopil ot software design perspective, is supposed to do
25 by design.

78
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1 MR. GALVIN. No, but he's answering it.

2 MR MCDEVITT: No, he's not. This is like --

3 MR. GALVIN. The designing requires the driver's
4 attentive.

5 MR MCDEVITT: W're in Fantasyl and, though. He's
6 talking Iike people are |like Jeddi knights that can

7 control the car wwth their heads.

8 THE WTNESS: That is what every non-Tesl a user

9 does, control the car wwth their hands.

10 MR MCDEVITT: Q Ckay. What |I'mtal king about is
11 there was a design objective and an intended function of
12 Autosteer. True?

13 A It is what is provided to the -- provided in
14 the Owner's Manual .

15 Q Okay. So am | correct that the intended

16 function of Autosteer is to keep the vehicle in the | anes
17 that it -- between the lane lines that it was in when it
18 was activated, absent other intervention.

19 A. Depends what a | ane you define it as.

20 Q GCkay. So how does Tesla define a | ane?

21 A. I'mnot an expert matter on that subject.

22 Q You don't know how - -

23 MR. GALVIN. Don't argue. He's a fact wtness.
24  You picked him

25 MR MCDEVI TT: (kay.

79
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1 MR GALVIN: So you can --

2 MR MCDEVITT: Q Over the course of your six-plus
3 years with Tesla, you have not conme to have an

4 understandi ng of how Tesla defines a lane? |Is that true?
5 A. I'"'mnot the one making the design decision for
6 |abeling of |ane.

7 Q So I'msaying you don't have an under st andi ng.
8 I'mnot tal king about what sonebody el se decided to

9 define; I'mtalking about you, as a person. Your

10 understanding as a Tesl a design engi neer, your

11 understanding of what a lane is.

12 Do you have an under st andi ng?

13 A. | have ny thoughts on it, but those nmay not be
14 the same as what Tesla's thoughts on a | ane are.

15 Q Okay. And am| correct that as you sit here

16 today you don't know if your understanding of a | ane by

17 definition is the sane as what Tesla defines as a | ane?

18 1Is that true?

19 A. There are nultiple stages in this process where
20 there is sonebody who designs the docunent for | abelers as
21 to label lines in an imge which is called a | ane which is
22 conpletely abstracted from ne.

23 There is a part where | get neasurenents which

24 fromthe image, tell me this is a lane. | track them

25 nmake sone consi stency checks, and | nake sone ot her
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1 checks, and that is what | pass downstream of it.

2 So | take in sone data as input, | do sonething

3 wth that data, and then | pass it downstream

4 The part upstreamof ne is not a part of ny

5 expertise or decision-nmaking;, the part downstreamof ne is
6 not my expertise or decision-nmaking.

7 So | get sone data, and | make sone sense of that
8 data, and then it goes downstream

9 Q Oay. Wat is a |ane?

10 A It's whatever the network gives out to ne and
11 tells nme that these are all the points that are defining a
12 lane. So ny part of the code, that is what a | ane is.

13 Q You have a driver's license?

14 A. | do.

15 Q Okay. Just in your lay understanding, what's a
16 | ane?

17 A It's wherever | intend to go, that is a |ane.
18 There may be markings on the ground that m ght help ne

19 where | want to go or there may be no marki ngs on the

20 ground in which case | should still not do a sine wave on
21 the road.

22 Q Do you agree that there is no uniform

23 definition of a | ane?

24 A. There nmay be sonebody who has defined what a

25 wuniformdefinition of a lane is, but to nmy know edge | use
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1 references around ne to determ ne what a | ane is.

2 Say there's no paint on the ground, but | see a car

3 going in front of me, then | follow that car because |I'm

4 presuming that car is driving in its |ane.

5 If there's paint on the ground then | use that as

6 reference to determ ne what a | ane is.

7 Q GCkay. So then how can you define what

8 Autosteer does without an accepted definition of a |ane?

9 A. Uh, Autosteer does what, when a human deci des

10 at that instant nonment that if | engage, and Autopil ot

11 inmediately does sonething that they expect it to do, and

12 it keeps doing that every second of nonitoring what the

13 <car is doing, then that is what the design is. The design

14 keeps the human in the |oop to nonitor exactly what

15 Autopilot is doing at any given point.

16 Q Okay. So would you disagree that there are

17 defined | anes on roads |like U S 101 south?

18 A. Depends when you're | ooking at the data and

19 what the image in front of me |ooks like. | never drive

20 with that view in m nd.

21 Q So in Exhibit 72, on the side of the road that

22 the vehicle is on that's next to the nunber, am| correct

23 in your mnd you do not know how many | anes are there. 1Is

24 that true?

25 A. | mean while driving, |I'mnever |ooking at that
82

www.cranglereporting.com | (510) 653-1312



© 00 N oo o0 b~ w N P

N NN N NN R R R R R R R R R R
g o W N b O © 00O N o 0o b W N~ O

viewin driving; I'mlooking at what | can see fromthe
wi ndshield and drive.

Q Okay, sir. You're an engineer; you' ve had to
do planned view, projected view. You have to be able to
think in 3-D. True?

A. Sure.

Q So you're not confused by this inage, are you?

A. This particular inmge? No.

Q Ckay. So am| correct that you cannot tell us
how many | anes are displayed on this inage? |Is that true?

A. Can | walk up and point to sonething?

Q Sure.

MR. GALVIN.  Keep your voice up if you say
sonet hi ng.

THE W TNESS: Ckay.

So let's say if we are here, | don't know if this
is an HOV | ane or not an HOV | ane; like ignore the rest
of the image. | can tell this is one lane, this is two

lane, this is three, this is four, this is five, or this
is six. | don't knowif this is a shoulder at this point,
or isit an exit only [|ane.

Let's nove on to sonewhere further ahead. At this
point, | still don't knowif this is an HOV | ane or not,
or is this a shoul der.

This is a lane; this is a lane; this is a | ane;
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1 thisis alane; this is another lane. | don't know if at
2 this point there's one lane or two | anes, or just a

3 wde-open |ane ignhoring the rest of the picture.

4 Then once | go here, | know this is an HOV | ane;

5 this is an HOV lane; this is not an HVO | ane any nore; and
6 then this is one lane; this is one lane; this is one |ane;
7 and then | know this is a shoul der.

8 MR MCDEVITT: Q Okay. Wen you were just doing
9 that denonstration, you were doing it fromthe perspective
10 of instantaneous, what's the information only in this

11 slice of view

12 A. Right.

13 Q You weren't taking the whole context of the

14 i mage.

15 A. No.

16 Q Wiy not?

17 A. Because totally | was only looking at it in

18 parts and descri bi ng.

19 Q OCkay. But looking at it as a -- you can see
20 the entire image, right?

21 A In this particular case? Yes.

22 Q Ckay. So in this particular inmge, seeing the
23 entire thing, can you tell us how many | anes there are?
24 A. Uh, it's still anbiguous. | still don't know
25 if this is one lane or two lanes, and if two vehicles can
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1 drive by side by side, sure, in ny mnd those are two
2 | anes.

3 If you are here, is this two |lanes? Uncl ear.

4 Because it's going frombeing one lane into two | anes.
5 Q Okay. |Is there anywhere el se on the inmage
6 where you were anbi guous as to whether a | ane exists?
7 A. Umn no.

8 Q GCkay. So the vehicle next to the nunber 1,
9 would you agree that vehicle is in a | ane?

10 A. In this particular inmge context, yes.

11 Q Oay. And are you famliar with the |ane
12 nunbering convention that goes fromleft to right, one,
13 two, three, four, five?

14 A. Unh, no.

15 Q Okay. |If | say that the vehicle next to the
16 nunber 1 is in |ane nunber two --

17 A. This one (indicating)?

18 Q Yes. No, no, no, sorry. The vehicle that has
19 the blue arrow extending in front of it?

20 A. This one?

21 Q Yes.

22 A. This is |ane nunber one?

23 Q Two.

24 A. Two. Ckay.

25 Q So if you're going fromleft --
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1 A. So the top of the inmage --

2 Q Yes.

3 A.  Ckay.

4 Q -- one, and then increase by increnment of one
5 as you go away.

6 So do you understand then, at |east with that

7 convention, the vehicle that has the arrowin front of it
8 1is in lane nunber two?

9 A. Yes.

10 Q OCkay. And Autosteer, by design, the intention
11 is to keep the vehicle in | ane nunber two between points 1
12 and 2 unless the driver inputs another direction. True?
13 A. Autosteer does not have access to this view, so
14 | can't comment on that.

15 Q Okay. So just in your head go noment by

16 nmonent. As you progress nonent by nonent forward,

17 Autosteer, the intention is for it to stay in |ane nunber
18 two between points 1 and point 27?

19 A. No, Autosteer has no relevancy to this imge
20 because it doesn't have access to this inage. It has
21 access fromthe front of the car which is what it | ooks
22 at, so Autosteer and this imge don't go together.
23 Aut osteer | ooks like sonething that's in fronta
24 view, so if you show ne an inmage of a frontal view, | can
25 point you to where it will go in the image in the future.
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1 Q So am | correct that you cannot, you as you are
2 here today, you cannot say that the intention of Autosteer
3 is to keep the vehicle in the nunber two |ane frompoint 1
4 to point 2 inthis inage. |Is that true?

5 A. Like | said, Autosteer has no access to this

6 1mge, so Autosteer doesn't use this inage as an input, so
7 Autosteer doesn't know about point 1 or point 2.

8 Q I'"'mnot saying it does. |I'masking you in

9 function, is that what's intended to do?

10 A. Autosteer is intended to | ook at what the

11 caneras can see. So if you show ne a canera vi ew of

12 Autosteer, | can tell you what is the design and where

13 it's intended to go.

14 Q Ckay. And I'mjust tal king about froma |ay

15 person description. |If you're to say this is what

16 Autosteer does, you cannot say that the function of

17 Autosteer is to keep the vehicle in the nunber two | ane on
18 the road that's shown in Exhibit 72 frompoint 1 to

19 point 2. You can't say that.

20 A. Autosteer doesn't have access to this view, so
21 | cannot comment on what Autosteer would do because it

22 could be that |like one lane is blocked off with cones or
23 sonething, or it could be that like there's no marking on
24 the ground that |ooks Iike this any nore. There's

25 probably sunlight that's playing on your w ndshi el d.
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1 There are a lot of conditions that the i mages show
2 which this view doesn't show, so fromthe view, | cannot
3 comment on capabilities of Autopilot.

4 Q Okay. So let's start, though, by -- you're

5 adding in a nunber -- you've just added into what | asked
6 you a nunber of potential scenarios that m ght cause the
7 vehicle to do sonething other than stay in a | ane.

8 A. No, | just said what is the difference between
9 |ooking at this view versus |ooking at the imge that the
10 car sees.

11 Q Okay. | understand that. Exhibit 71, in

12 Autosteer, it says: Autosteer keeps the vehicle inits
13 | ane.

14 And if we go to 72, with that definition in mnd,
15 vyou cannot say that Autosteer would keep the vehicle in
16 the | ane nunber two between points 1 and point 2, you

17 can't say that?

18 A. No, because Autosteer stays in its lane. This
19 is not Autosteer's lane; this is the | ane you asked nme or
20 you defined that point 1 to point 2 is a lane. That is
21 not what Autosteer is saying is a |lane.
22 Autosteer's view of the world is froma canera. So
23 when Autosteer says it will stay inits lane, it's the
24 lane that it sees fromits canera, and has nothing to do
25 wth the | ane drawn here.
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1 Q So the lane that Autosteer sees as of

2 March 2018, it may not coincide with the |anes that are on
3 the image 72. True?

4 A. Because it doesn't have access to this inmage.

5 Q Okay. But as a matter of correlation to the

6 real world, it mght not be in the nunber two | ane by the
7 time it gets to nunmber two; you never know.

8 A. W cannot correlate wi thout | ooking at data.

9 Q Ckay. Let's have the data be what is shown on
10 Exhibit 72. Only 72; no cones no spaceshi ps on the road,
11 just what's there. And |'m using spaceshi ps because

12 that's an exanple of what El on Misk uses.

13 MR GALVIN. Ckay. But let's not argue.

14 THE WTNESS: | can answer that.

15 So if Autopilot is given this view, it would be a
16 conpletely different system which would be functionally

17 different, designed differently.

18 Whereas this is not the view Autopilot |ooks at, so
19 that stands the fact that Autopilot doesn't have access to
20 this view, so Autopilot drives on views fromits canmera

21 which are on the vehicle at any point, and not fromthe

22 satellite viewinmage that is probably pulled from

23 (Googl e Maps or sonet hi ng.

24 MR MCDEVITT: Q Okay. So am| correct that --
25 nmy question is: |If Autosteer was engaged at point 1 by
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1 the vehicle shown with the blue arrowin front of it, am]l
2 correct that you cannot say whether the vehicle, with
3 Autosteer engaged, would be in the sane |ane by the tine
4 it gets to point 2.
5 A. Yes, that is correct.
6 Q And there would be no way for a driver to know
7 whether that would be true, either. True?
8 A. There's a conplete way for a driver to know
9 what would be true because a driver is thinking at what
10 Autosteer thinks the [anes are, they are |ooking at the
11 road in front of them they can nmatch what Autosteer's
12 lane |looks |like as conpared to the lane in front of them
13 and they can determ ne where the car is going; it's nade
14 very clear to the user if they're |ooking at the user
15 interface and the road in front of them
16 Q M question is different.
17 My question is froma predictability standpoint, as
18 a driver, as a driver you're saying at point 1, you engage
19 Autosteer, and the driver is wondering, froma
20 predicability standpoint, will | be in the sane |ane by
21 the tinme | reach point 2?7 No way to know.
22 A. That's hypothetical because the driver doesn't
23 have access to this inmage while they're sitting in the
24 car, and the conputer also doesn't have access to this
25 image when they're sitting in the car.
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1 The driver sees outside fromthe wi ndshield onto
2 the road, and onto the instrunent cluster, and the car

3 sees in front of themusing the canera pointed outwards

4 onto the road in front of it. So nobody has access to

5 this image so this image is not rel evant for what

6 Autosteer's capabilities are.

7 Q Ckay. And | want to nmake clear. 1'm not

8 trying to suggest that Autosteer has access to this imge.
9 " masking you if a custoner, a Tesla owner said,
10 "I want to know how | can expect Autosteer to function."”
11 "Let me say, for exanple, if | put Autosteer on
12 when ny vehicle was at point 1, would I be in the sane

13 lane by the tine | got to point 2?"

14 Your response is there's no way to know

15 A Un | think Tesla in its user manual never

16 shows an inmage like this and tells you that here is where
17 your car will go --

18 Q Sir, let nme stop you. That is not ny question
19 at all. You are not answering ny question. M question
20 is nothing like that, okay?

21 So I'd Iike you to answer the question and restrict
22 your response to the question.

23 If a Tesla custoner, an owner of a vehicle, says,
24 "1 want to understand how Autosteer functions, will ny

25 wvehicle, if | engage Autosteer at point 1, by the tine |
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1 get to point 2, will | still be in the nunber two | ane?"

2 No way to know.

3 A. Not without sitting in the car.

4 Q Okay. Now, let's go to page two of Exhibit 72.

5 Am | correct that there's no way for a Tesla driver

6 to have a predictability as to whether Autosteer wll keep

7 his or her vehicle in the sane | ane between points 2 and 3

8 on Exhibit 72? |Is that true?

9 A. Unl ess continuously nonitored and seeing that
10 like the car is going where it's -- the user wants themto
11 go, because there's no way for the car to know that the
12 user wants themto go frompoint 2 to point 3 in Autosteer
13 functionality.

14 The car only knows about at point 2 1 want to stay
15 in the center of the |ane where point 2 is, and that is

16 that.

17 And then the user is basically an input to the

18 systemin terns of making sure that the car is doing what
19 they intend the car to do.

20 So if between point 2 and point 3, if you draw |ike
21 100,000 points, and at every point the driver is |ooking
22 at is this where | expect the car to be, and the car is at
23 that point, | wuld Iike to go to the next nonment, and so
24 on and so forth. That is what the intended behavior of

25 the Autopilot systemis.
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1 Q So you woul d di sagree that the intended

2 function of Autosteer would be to keep a Tesla vehicle in
3 the nunber two | ane between points 2 and 3. Do you

4 disagree with that. |Is that true?

5 A. Again, this inmage is not what Autosteer has

6 access to, so going frompoint 2 to point 3 in this inmge
7 is irrelevant to Autosteer's design.

8 Q Do you agree that there is a |lane that exists
9 continuously between points 2 and point 3?

10 A. There is an overhead bridge, so ny best

11 assunption is that there's a | ane between 2 and 3, but

12 there is no guarantee what is between 2 and 3 under the
13 bridge.

14 Like I can interpolate the data and tell you that,
15 like, yes, it's probably the same | ane, but ot herw se

16 there no way to know |li ke what is under the bridge. Like
17 maybe that road |ike goes down underground or sonething
18 and | don't know if 1 and 3 are even connected together
19 fromthis view
20 Q Ckay. So let's go to page three.
21 Bet ween points 3 and 4 on page three of
22 Exhibit 72 --
23 A. Um hum
24 Q -- do you agree that there is a continuous
25 | ane?
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1 A. Between points 3 and 4?

2 Q VYes.

3 AL Un if you don't want to | ane change or any of
4 that, in this particular view, if | were to use this view
5 togo frompoint 3 to point 4, yes, | can draw a strai ght
6 |ine.

7 Q Ckay. So we're in agreenent there is a |l ane

8 that goes between points 3 and 4. True?

9 A In this particular view?

10 Q Yes.

11 A. Yes.

12 Q Okay. And if Autosteer was engaged on a Tesla
13 vehicle when the Tesla vehicle was at point 3, do you

14 agree that the way that Autosteer is designed would be to
15 keep the vehicle in that | ane between points 3 and

16 point 4?

17 A. No.

18 MR. GALVIN. (Objection. Foundation. Inconplete
19 hypothetical.
20 MR MCDEVI TT: No?
21 THE W TNESS: Yeah, because Autopil ot again, |
22 would reiterate the fact | said earlier, doesn't have
23 access to this view So it depends on what the scene
24 | ooks like when you're at 3. Four mght not even be
25 visible in the imge for Autopilot.
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1 MR MCDDEVITT: Q Ckay. And what |I'msaying is if
2 you're tal king about the intended function of Autosteer,

3 as a Tesla vehicle going between points 3 and 4, on this

4 road, you cannot say that the intended function of

5 Autosteer is to keep it in the same |ane?

6 MR. GALVIN. Cbjection. Inconplete hypothetical.

7 He's not here as an expert. You're basically retracing

8 M. Huang's track, and asking himfor an opinion about the
9 performance of the vehicle. He's not an expert, and he's
10 got no foundati on.

11 MR. MCDEVI TT: |'m asking hi mabout the intended
12 function of Autosteer. That's all |'m asking.

13 THE WTNESS: The intended function of Autosteer is
14 not looking at this view So --

15 MR MCDEVI TT: (kay.

16 Q | want to nake clear. [|'mnot suggesting that
17 Autosteer looks at this view |'mtaking a fundanental

18 piece, one piece, intended function of Autosteer is to

19 keep the Tesla in its lane. True?

20 A. The intended function of Autopilot is to keep
21 the vehicle in the lane the car is seeing in front of it,
22 and this viewis pretty fundanental to not being a part of
23 the Autopilot system so | disagree with you.

24 MR GALVIN. Can we go off the record for a second?
25 THE VI DEOGRAPHER: W are going off the record.
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1 The tine is 12:48.

2 (Di scussion off the record.)

3 (Recess.)

4 THE VI DEOGRAPHER: We're back on the record. The
5 tine is 1:22.

6 MR MCDEVITT: Q Okay. M. Shroff, |ooking at

7 Exhibit 72, I"'mon page four. |'mjust going to ask you
8 sone questions just about term nol ogy.

9 Going to page three, do you see that on page three,
10 in between the nunbers 3 and 4, if you're | ooking,

11 focusing on the nunber one and nunber two | ane --

12 A, Um hum

13 Q -- the lane lines, the |line between the nunber
14 one |lane and the nunber two | ane begins to diverge into
15 two |ines?

16 A. Yes.

17 Q And within the Tesla software team what's the
18 term nology you use to describe an instance where the |ine
19 between two | anes begins to diverge?
20 A. Un there is nothing for the line, but the
21 point at which the Iine starts diverging, we call it a
22 gore point.
23 Q Okay. |'ve also seen termnology "lane split".
24 Lane split; is that wording used to describe what we see
25 on page three of Exhibit 72 when you have a |ine between
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15 Q Have you heard within Tesla the phrasing that

16 "data drives vision"?

17 A. Not that exact phrase but simlar things.
18 Q And tell us what you have heard.
19 A. Un just big data is the key to solving

20 Conputer Vision.

21 Q Onh, have you heard vision -- never m nd.

22 Have you heard of what's referred to as the "prine

23 objective" for Autopilot?

24 A. | vaguely have heard El on nention that at sone

25 point, the word "prime objective". | can't remenber if it
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was With respect to Autopilot or just prinme objective.

Q And what's your understanding of the prine
obj ective?

A. Un the nmain focus.

Q And have you heard Elon indicate that the prinme
objective is to not hit anything?

A. Yes.

Q | asked you earlier if you had done interviews
for any podcasts. | didn't ask you: Have you ever had
your deposition taken before?

A. No.

Q Have you ever given testinony under oath
bef or e?

A. No.

Q How many different podcasts have you been on
si nce February 20167?

A. Two.

Q And what were those two podcasts?

A. What the Hat, Wh-a-t, t-h-e, Ha-t, and Cold
Bl ue Mbney.

Q On either of those podcasts did you discuss
Aut opi | ot ?

A. Yes, from an outsider's perspective.

Q D d you discuss Autopilot on both podcasts?

A. Potentially.
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1 Q Oay. And do you recall that in one of the

2 podcasts you indicated that the basic instructions with

3 respect to Autopilot Software Devel opnment was don't crash
4 into sonething?

5 A. Uh, could have been. | don't exactly renenber.
6 Q Is that consistent wwth comments you have nade
7 about the basic instructions for Autopilot?

8 A Un internal to the teamthat is what El on Misk
9 has often told us, and fromny understanding this is also
10 public informati on where the prine objective is considered

11 an art smash.

12 Q Okay. And to the extent you have any anxiety,

13 he has said that in interviews with, for instance, Sandy

14 Monroe.

15 A. Ckay.

16 Q And you've heard Elon say that within Tesl a,

17 "Don't smash?"

18 A. Yes.

19 Q And "don't smash" neaning don't have Autopil ot

20 control the vehicle into a collision scenario.

21 A. No.

22 Q Wat is "don't smash"?

23 A. "Don't smash" is prevent the car from smashing

24 into anything, whether the user is in conplete control and

25 driving, whether or not Autopilot is engaged or not. It's
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a part of our active safety.
Q Oay. So "don't smash" applies to both the
scenari o where Autopilot is engaged and the scenari o where

Aut opil ot is not engaged?

1

2

3

4

5 A. Yes.
6 Q And, for instance, when Autopilot is not

7 engaged, there are features such as Forward Col | i sion

8 Warning or Lane Keep Assist and other features that are
9 intended to reduce the probability of a collision.

10 Correct?

11 A. Yes. And that also includes autonatic

12 emergency braki ng.

13 Q Wiat is autonatic energency braking?
14 A. I'mnot an expert to answer that question.
15 Q Gkay. In what way does automatic energency

16 braking relate to the prine objective of don't snmash?

17 AL Un it's one of the features hel ping to not
18 snash.
19 Q And in what way does autonatic energency

20 braking hel p not smash?

21 A. Uh, I'mnot an expert at the details of how
22 automatic energency braking works.

23 Q And I'mnot -- |I'"masking you your

24 understanding. And you' ve commented that you're not an

25 expert on the details, so with that caveat, can you
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1 explain what your understandi ng of automatic energency

2 braking is?

3 A. Sure. Autonmatic energency braking applies a

4 Dbrake when it realizes that if the user continues going at
5 whatever speed or direction they are intending to go

6 towards, that would lead to hitting sonething.

7 Q GCkay. In the podcast Wat the Hat you said:

8 "If the car did sonething that was not close to what the
9 human woul d have done, then that woul d have been bad and
10 we cannot actually ship that product."”

11 Do you recall commenting about that topic?

12 A. Yes.

13 Q And what do you nean by that?

14 A. Un when we are testing the devel opnent build
15 on our cars, and the QA and engi neers who go out and drive
16 these devel opnent builds, these are non-production

17 softwares, and they encounter sonething where they would
18 have done sonmething differently conpared to the car, and
19 they had to intervene and take over, which basically neans
20 that the car did not do what they intended, then we

21 collect that data and we try to address that because |

22 think Elon Musk has also said this in public, that every
23 human intervention that -- | don't think |I have the exact
24 quote -- but along the lines of that every human

25 intervention needs to be renoved.
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1 Q You nean prior to a devel opment build being
2 pushed to production vehicles?

3 A. Yes.
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So the driver is the last part of the system which
is involved in the closed | oop behavior of the Autopil ot
system and which is why they're expected to pay attention
at all tines, keep their eyes on the road, hands on the
wheel , and be attentive.

Q Ckay. But, at the back end of that whole
process, where you have the controller doing sonething
that could steer the vehicle or accelerate or decelerate
the vehicle, there is a way that Tesla can eval uate
whet her the vehicle is doing what the feature designers
i nt end.

A. The vehicle is doing where it thinks its |anes
are and drive.

Q Right. And do the feature designers, am!|
correct that the feature designers intend for Autosteer to
keep the vehicle within the lane that it started in at the
ti me Autosteer was activated?

A. No.

Q They don't.

A. The vehicle is designed to keep itself in what
its estimate of a lane is, which is what the design

docunent that you showed ne earlier also said. The
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vehicle will maintain | ane center in its |ane.

Q And that's always relative; it has nothing to
do with whether there's an absolute truth as to what | ane
it was in or wasn't.

A. Yes. Wich is why the driver needs to
determ ne which |lane they want to drive in, because the
car wll drive in which lane it thinks is the lane to
drive in.

Q And that could include a gore area. True?

A. | cannot comment on that. It determ nes where
the lanes are on the image that is fed in, and wherever it
thinks the lanes are, it will try to drive where the | anes
are.

And it's up to the driver's determ nation to
determine if where the car thinks the |anes are is the
sane place as where the driver thinks the | anes are.

Q Okay. But based on what you've said so far,
the Tesla vehicles as of March 2018, there was not hing
programmed within the vehicle that intended to prohibit
the vehicle fromdriving in a gore area. True?

A. As of 2018, the Tesla vehicle is capabl e of
staying in lanes which it determ nes are the | anes w t hout
any know edge of anything el se.

Q And what the Tesla vehicle, as of March 2018,

Tesl a knew that the vehicles could determine that a gore
151




area was | ane |ines.

A. Tesla vehicles were not trained with a neural
network that could recogni ze anything but the |anes that
it wants to drive in.

Q So just focusing on nmy question, as of
March 2018, Tesla knew that its vehicles could determ ne
that the lines that defined a gore area were | ane |ines.

A. No, that is not correct. Tesla did not know

© 00 N oo o b~ W N P

about anyt hi ng except the part where the vehicle draws

10 lane lines. O predicts lane lines given an inage.

11 It's up to the driver to determ ne what those | ane
12 lines mean and where those lane lines intend to go.

13 The Tesla vehicle is capable of determ ning where
14 it thinks are lane lines, and tries to drive on its |ane
15 lines, which would be different as conpared to the user's
16 lane lines.

17 Q Understood. But the Tesla vehicle in

18 March 2018, it could determne that the lines that form
19 the boundary of a gore were |ane |ines.

20 A. |, again, going back to answering it exactly

21 the sane way, because it's the exact sanme question

22 Tesl a vehicles were capable in March 2018 to detect
23 lane lines given inmages, and that is what they were

24 capable of doing. They had no other context.

25 Q | understand that. Because they had no ot her
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1 context, there was nothing programred into the Tesla

2 vehicles that would prevent the vehicle from determ ning

3 that the boundaries of a gore represented |lane |ines.

4 A. There is no gore involved here. The vehicle is
5 supposed to be driving within its determ ned two | ane

6 lines, secondly only to the user who determ nes where they
7 think the lane lines are.

8 The Tesl a vehicle determ nes where the |ane |ines
9 are, and then the user determ nes where the |ane |anes are
10 looking outside the windshield. And if they don't agree,
11 the user is free to disengage Autopilot and drive on their
12 own.

13 Q So because of that, though, and with respect to
14 that point, in March 2018, the Tesla vehicle, having |lines
15 that define the boundary of a gore area, had no way to

16 know if those lines were |ane |lines or sonething else.

17 A. CGore area is conpletely out of the question in
18 a Tesla vehicle running March 2018 software because Tesl a
19 vehicles were capable of detecting where it thinks there
20 are lane lines. And it's up to the user's discretion to
21 determne if those are the sane place they expect there to
22 be lane lines and want the car to drive in.
23 At any point the car doesn't force the user to go
24 anywhere; the user has conplete control of the car to
25 di sengage anything that's running and take conpl ete
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control.

Q So | appreciate that you're saying the driver
can take over. And ny question is not -- that's not ny
guestion. M question is different.

Isn'"t it true that in March of 2018, there was
nothing built into the Autopilot software for the
production vehicles that would prevent the vehicles from

believing that the lines that defined a gore area were

© 00 N oo o0 b~ w N P

| ane |ines?

10 A. The Tesl a vehicle was equi pped to determ ne

11 lane lines in an i mge i ndependent of what area it's in.
12 Q And in March 2018, a Tesla vehicle could

13 erroneously interpret the lines that define a gore as |ane
14 lines.

15 A. The Tesla vehicle interprets its best

16 estimation based on data it has seen of where | ane |lines
17 are.

18 MR. MCDEVI TT: Can | have the question read back,
19 Karen?

20 THE REPORTER: "And in March 2018, a Tesla vehicle
21 could erroneously interpret the lines that define a gore
22 as lane lines."

23 THE WTNESS: Um like | said, a Tesla vehicle

24 will detect lane lines given that imge based on the

25 neural network that was trained to see a | ot of exanples
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1 of lane lines. So whatever the neural network reconmends
2 there to be lane lines, it predicts there to be | ane

3 lines.

4 Q Respectfully, you' re not answering the

5 question.

6 I f you disagree, then I'mgoing to ask you why you
7 disagree. But so far, | haven't -- it doesn't seemlike

8 vyou're disagreeing but you're also not saying that this

9 was sonething that --

10 MR GALVIN. Well, erroneous relative to what?

11 Vague.

12 MR. MCDEVI TT: Ckay.

13 Q So in March 2018, are you saying that there was
14 sone feature of Autopilot that prevented a Tesla vehicle
15 frominterpreting the lines that define the boundary of a
16 gore area as |ane |ines?

17 A. I1'"mgoing to answer the question based on the
18 data | have available which is we train the neural network
19 with a lot of exanples of human | abel |ane |ine data, and
20 |ike any other machine-learning nodel, it learns using a
21 distribution of data of what |anes |ines |ook Iike.

22 And then at test tine, it is fed new i mages from
23 the cars, and it nmakes its best estimate to put the |ane
24 lines in that inmage.

25 Q kay. Understanding all of that, do you agree
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1 that in March 2018, there was no feature of the Autopil ot
2 software that would prevent a Tesla vehicle from

3 interpreting lines that define the boundary of a gore area
4 to be lane lines?

5 A. | cannot comment on that because | haven't seen
6 data related to it.

7 Q You are not aware of any feature of the

8 Autopilot software as of March 2018 that woul d prevent a

9 Tesla vehicle frominterpreting lines that define the

10 boundary area of a gore area to be lane lines. True?

11 A. | cannot comment on that because that boils

12 down to the hundreds of thousands of |abels that the

13 network is trained with and what those | abels | ook |ike.
14 Q Okay. Sir, I"'masking you if you are aware or
15 not aware. Ckay?

16 So it's true, you are not aware of any feature of
17 the Autopilot software that, as of March 2018, woul d

18 prevent a Tesla vehicle frominterpreting |lane |ines that
19 define the boundary of a gore area to be lane lines for a
20 travel |ane.
21 A | --
22 MR GALVIN. Wait a mnute. That misstates his
23 testinony. He's already testified that a 2018 Mdel X
24 couldn't identify a gore.
25 MR. MCDEVITT: So why are we getting anything but a
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1 yes" or a "no"?

2 MR GALVIN. Wait a mnute. | can start yelling,
3 too. Well, I really can't anynore.

4 But if it can't identify a gore, how can it

5 identify what the lines are?

6 MR. MCDEVITT: That's ny point. But he's --

7 MR. GALVIN. Well, why are you asking the

8 question --

9 MR. MCDEVI TT: Because he's sayi ng everything

10 except that. | nean that's the point. Everybody in the
11 roomknows that, but you're not saying it.

12 MR GALVIN. He's said it multiple tinmes; | didn't
13 make it up.

14 MR MCDEVITT: | know that. No, he hasn't said it.
15 Q It's true that in March 2018 there was no

16 feature of Autopilot that would prevent the vehicle with
17 Autosteer engaged frominterpreting the gore lines to be
18 Ilane |ines.

19 A. That is conpletely dependent on the | abeling
20 that was done and you would have to | ook at hundreds of

21 thousand of images that the neural network was trained on
22 to determ ne what the neural network was trained on to

23 identify as lane lines.

24 So if a neural network has images in the training
25 area which has lines drawn into the two lines of the gore,
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1 then your claimis legitimte, but since | have not seen

2 all of the data that has been | abeled to train the neura

3 network which identifies lane |ines, | cannot accept or

4 deny that claimyou just nade.

5 Q GCkay. So at least as far as you know, just

6 limting it to what you know, as of March 2018, there were
7 not any features of Autopilot that would prevent the

8 vehicle wth Autosteer engaged frominterpreting gore

9 Ilines to be lane |ines.

10 MR. GALVIN. He just answered that.

11 THE WTNESS: M extent of know edge is not

12 covering what was |l abeled as a lane line. So | cannot

13 coment on any of the lane line | abels on what is

14 considered to be a lane |ine.

15 MR MCDEVITT: Q As of March 2018, as far as you
16 know, was there any feature of Autopilot that had as part
17 of its purpose to prevent a Tesla vehicle wth Autosteer
18 engaged fromentering a gore area?

19 MR GALVIN. Asked and answered.

20 THE WTNESS: An Autopilot vehicle in March of 2018
21 is supposed to stay between the two lane lines it

22 determines are lane lines. That is the feature extent of
23 Autopilot in March 2018.

24 MR MCDEVITT: Q And it was independent of

25 whether those lane lines actually represented a gore area.
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1 True?

2 A. Those |lane lines could be different froma

3 human interpretation of where lane lines are. That is the

4 extent of the know edge that | have about where the neural

5 network predicts |ane |ines.

6 Q GCkay. So fromthe basis of your know edge, a

7 quality assurance engineer could interpret lines that are

8 to represent the boundary of a gore area and a vehicle at

9 the sane tine could interpret those to be line |anes.

10 MR, GALVIN. Qbjection. Foundation. Calls for

11 speculation as to soneone's interpretation

12 THE WTNESS: The |ane |ines based on any driver

13 who is sitting in the car at any tine could be different

14 fromthe neural networks' interpretation of those |ane

15 I|ines, because the driver intent is not the sane as the

16 neural network's intent, because this car is not

17 navigating on Autopilot; this car is just expected to stay

18 in the lane at that given nonent that the driver has

19 determned is okay in his driver confirmation.

20 MR MCDEVITT: Q And you agree that staying

21 wthin the lane is not the sane thing as controlling the

22 vehicle into a gore area. That is not the sane thing as

23 staying in a lane. True?

24 A. If the driver thinks that is the correct |ane,

25 then it is okay. |It's conpletely upon the discretion of
159

www.cranglereporting.com | (510) 653-1312



1 the driver to, at any point -- it's basically considered
2 an acknow edgnment that the driver is conpletely invol ved
3 when the vehicle is driving on | anes at any point that

4 Autopilot is engaged.

5 So if the driver sees it fit to where the car is
6 driving, that is considered the driver's intent.

7 Q Ckay. And so fromthe perspective of a Tesla
8 software engineer, it was acceptable for a Tesla vehicle
9 todrive into a gore area as long as the driver didn't

10 disagree with that decision?

11 A. If the driver is attentive and agrees to not do
12 anyt hing about where the car is driving, that is

13 considered a valid decision on the driver's front.

14 It is the same as what you would do if cruise

15 control is engaged on a car, and the car is going at

16 70 mles per hour, and there's a sharp curve where you

17 need to slow down to like 30 mles an hour, and the driver
18 decides to not intervene and junps off of a cliff.

19 Q Except for, in that scenario, the driver
20 intended for the vehicle to stay at 70 mles an hour, it
21 did stay at 70 mles an hour, and in ny exanple, the
22 driver intended for the vehicle to stay in its |ane, but
23 it's going into a gore area.
24 A. No, the driver intended for the vehicle to stay
25 inits lane in the given instant that it was at, not
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1 50 neters fromnow, not 100 neters fromnow. There's

2 closed-1oop behavior of the vehicle which is involved in
3 control of the vehicle.

4 Q Okay. Wat is the basis for your statenent

5 that the driver, 100 yards back, did not intend for the
6 vehicle to stay in the sane lane that it's in 100 yards
7 fromthere?

8 A. The driver is in conplete control of the

9 vehicle, soif the driver is letting the vehicle going
10 sonewhere, the driver is aware of the fact that the

11 vehicle is going sonewhere.

12 And if the driver decides not to do anythi ng about
13 it, that is considered the driver's intent.

14 Q So, if you put on Autosteer, wherever the

15 wvehicle goes is fine, doesn't matter if it stays inits
16 | ane, goes four |lanes over; fromthe Tesl a perspective,
17 that's okay as long as the driver doesn't object.

18 A. If the driver doesn't object then that neans
19 that the car is doing as the driver has intended.
20 Q Even though it's noving four |anes.
21 A. If the driver has intended, then that seens to
22 be the correct thing to do.
23 If the driver intervenes, that neans that the car
24 is doing sonething wong. |If the driver does not
25 intervene, the interests of Autopilot and driver at that
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1 point are considered aligned.

2 Q So fromyour -- based on that definition,

3 Autosteer can never mal function.

4 A. An Autosteer is a convenience feature that has
5 been given to the driver to ease the anmount of work that
6 the driver needs to do and not substitute for the driver.
7 Q GCkay. But you would agree from your

8 definition, Autosteer, it's incapable of nmalfunctioning.
9 True?

10 MR. GALVIN: No, no, that's not what he said.

11 MR. MCDEVI TT: That's what you're sayi ng.

12 THE WTNESS: | did not say that.

13 MR, MCDEVITT: Q Ckay. At any point in tinme has
14 Aut osteer been capabl e of mal functioning?

15 A. Autosteer can do what the driver intends to do,
16 in which case the driver is free to keep it engaged.

17 | f the Autosteer does sonething that the driver
18 doesn't intend to do, then driver is free to di sengage

19 Autosteer and drive manually.
20 Q Ckay. So ny question was different.
21 Do you agree that fromyour perspective it is not
22 possible for Autosteer to nmal function?
23 A. | did not say that. Al | said was Autosteer
24 is an assistance feature to the driver, and driver is in
25 closed-1oop control of the vehicle, and the driver can
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allow the vehicle to do whatever the driver intends to do.
Q OCkay. Define for us an exanple.
What woul d be an exanpl e of the Autosteer

mal f uncti oni ng?

A. Um | cannot think of an exanple.
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Q GCkay. During your enploynment with Tesla --
wel |, independent of being involved in the deposition
today, did you becone aware of the crash with M. Huang?

A. Yes.

Q And when did you first learn about it?

A. Through a news article.

Q And was the first time you interacted wth any
attorneys in relation to the crash several days ago?

A. Uh, last week | had a ten, 15-mnute call wth
Ryan. And -- who happens to be one of the Tesla
attorneys.

And then yesterday, and day before yesterday, | net
with these guys.
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Q Oay. Prior to that had you had any
interaction with any attorneys relating to the crash
i nvol ving M. Huang?

A. No.

Q So you | earned about the crash by seeing it on
the news. Right?

A. Yes.

Q Did you hear about it through any di scussions
wi th co-workers at work?

A. Sone of them heard the sane news.

Q D d you take any steps or were you involved in
any efforts to figure out what happened?

A. Not directly with this crash.

Q Were you indirectly involved with respect to
this crash?

A. Not seeing any data, anything simlar to this,
but I worked on Navigate on Autopil ot which invol ves gores
and forks.

Q Ckay. And solet ne -- I'mgoing to be
specific right now.

So what |'mwondering is after you | earned about
this crash, it's a crash obviously involving a Tesla
vehicle, and it's within 100 mles of where you work.

Ri ght ?

A. Yes.
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1 Q D dyou at any point, after the crash, during
2 your tine with Tesla, did you do or take any steps where
3 you tried to look at the data or try to figure out what
4 happened?

5 A. No.

6 Q Were you asked at any point to go to the area
7 and do a drive-through to evaluate how a car running

8 Autopilot interacted with the environnent?

9 A. No.

10 Q Did you acconpany anybody that did that?

11 A. No.

12 Q Wo did you have discussions with about this
13 particular crash?

14 A. | don't renmenber anyone specific, but a

15 Jlunchtine discussion wth whoever had heard the sane news
16 the day it cane out.

17 Q Oay. Gven that you had, with respect to
18 Navigate on Autopilot, sone job tasks that related to

19 gores, did you have any discussions wth anybody about
20 what the data on the Mdel X showed with respect to how
21 the Autosteer perforned?
22 A. No.
23 Q Were there any discussions within Tesla that
24 you becane aware of that were along the lines of, you
25 know, let's see if there's anything that needs to be
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1 changed in the software so that this type of an incident

2 doesn't occur in the future?

3 A. No.

4 Q D d you hear anybody within the Tesla Autopil ot
5 software group question whether the Autopilot software had
6 potentially malfunctioned in the nonents |eading up to the
7 crash?

8 A. Could you repeat what was the first part? D d

9 | hear it?

10 Q Yes.

11 A. No, | did not hear.

12 So by that | nean -- okay.

13 So we tal ked about earlier M. Misk said, or Elon

14 Musk said, you know, "Don't smash." Right?

15 A. Yes.

16 Q And wwth M. Huang's crash you woul d agree you

17 could put that into the category of a smash into an

18 object?

19 A. Yes.

20 Q And in light of that, was there any discussion

21 about, hey, was there any aspect of Autopilot that perhaps
22 contributed to the crash occurring?

23 A. Uh, not that I was involved in.

24 Q Oay. D d you hear or did you | earn of anybody
25 indicating, you know, let's make sure that, you know
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1 there was nothing that Autopilot did that could have

2 contributed to this crash?

3 A. | did not hear any of that.

4 Q Does Tesla have a human factors division?

5 A. | don't know what human factors neans.

6 |
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22
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Q Al right.

MR MCDEVITT: Wiy don't we take a break here.

THE VI DEOGRAPHER: We're going off the record. The

time is 4:11.

(Recess.)

THE VI DEOGRAPHER: We're back on the record.

time is 4:22.

MR MCDEVITT: Q In any of the different

that you've held at Tesla, have you ever

The

rol es

had any job

responsibilities that related to review ng acci dent data?

A. No.

Q Just so I'mclear,

i ncl uded within that

mean
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have you ever had a role where part of your job duties was
to look at the data that's fromthe Car Log in a vehicle
that had been in a crash and to review that for sone
anal ysi s purpose?

A. No.

Q Okay. Al right. 1'mgoing to show you
Exhi bit 78.

(Plaintiff's Exhibit 78 was marked for

identification.)
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MR, MCDEVITT: | don't have any ot her questi ons.

Thank you.

M5. MLLER Rosemary, do you have any questions

for the witness? Hearing nothing.

THE VI DEOGRAPHER: W are going off the record.

Thi s concl udes today's deposition.

The time is 6:06 p. m
243
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(Di scussion off the record.)

(Plaintiff's Exhibit 85 was marked for

identification.)

(Deposition concluded at 6:07 p.m)

---000---

DHAVAL SHROFF
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STATE OF CALI FORNI A )
) SsS
COUNTY OF ALAMEDA )

I, Karen A. Crangle, hereby certify that the

w tness in the foregoing deposition naned
DHAVAL SHROFF

was by me duly sworn to testify to the truth, the whole
truth, and nothing but the truth in the within-entitled
cause; that said deposition was taken at the tine and

pl ace herein naned; that the testinony of said w tness was
reported by ne, a certified shorthand reporter and a

di sinterested person, and thereafter transcribed into

typewiting.

And | further certify that I am not of counsel or
attorney for either or any of the parties to said
deposition, nor in any way interested in the outcome of

t he cause naned in said caption.

Dat e: August 13, 2021

Karen A. Crangle, .S R
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August 13, 2021

DHAVAL SHROFF

c/o Vincent Galvin, Attorney at Law
BOWAN AND BROOKE LLP

1741 Technol ogy Drive, Suite 200
San Jose, California 95110

RE: HUANG vs. TESLA
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Dear M. Shroff:

=
o

Your deposition transcript has been prepared and is
avai l abl e at our office for reading, correcting and
11 signing, and shall remain so avail able for 35 days.
12 Should you wish to review your deposition transcript,
13 pl ease contact our office for an appointnent.

14 Sincerely,

15

16

17 Karen A Crangle, C S R

18

19

20

21

22 cc: Al counsel

23

24

25
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