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February 27, 2026
9:00 a.m (Pacific)

REMOTE ZOOM Deposi tion
of MAJI D SARRAFZADEH, PH. D., pursuant
to Notice, before Annette Arlequin, a
California Certified Shorthand Reporter
#15085, a Regi stered Professional
Reporter, a Certified Realtine
Reporter, a Realtine Systens

Adm ni strator and a Notary Public.
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APPEARANCES: (Renotely)

PAUL HASTI NGS - DEFENDI NG
Attorneys for Petitioner Sansung
El ectronics Co., Ltd.

Met Li fe Buil di ng

200 Park Avenue

New Yor k, New York 10166
BY: ROBERT LAURENZI, ESQ

CHETAN BANSAL, ESQ

OFFOR EVANS PLLC
Attorneys for Patent Owmer, CM HK Limted
1122 Jackson Street, Suite 901
Dal | as, Texas 75202
BY: CHRI STOPHER EVANS, ESQ.
Emai |l : chri s@fforevans. com
Phone: 214-593-9121
BY: ANDREW HUFFSTETLER, ESQ
Emai | : andr ew@f f or evans. com
- and -

(Conti nued on foll ow ng page)
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APPEARANCES (Cont'd.): (Rermotely)

THE SHORE FI RM

Attorneys for Patent Omner
5646 MIlton Street, Suite 423
Dal | as, Texas 75206

BY: M CHAEL SHORE, ESQ
Phone: 214-593-9110

ALSO PRESENT:

CASEY STARK, Vi deographer (Mrning/ M dday
SHAWN JOHNSON, Vi deogr apher (Late Afternoon)
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THE VI DEOCGCRAPHER: W are on the
record. My nane is Casey Stark. [|I'ma
notary public contracted by Steno. |
amnot financially interested in this
action, nor aml| a relative or enployee
of any of the attorneys or any of the
parti es.

Today is February 27th, 2026.

The tinme is 8:57 a.m Pacific tine.

This video deposition is taking
renotely via Zoom

The nane of the case is Sansung
El ectronics Co., Ltd. et. al., versus
CM HK, Ltd. filed in the United States
Patent and Trademark O fice, case |PR
2025-01071.

This is the video recorded
deposition of Dr. Majid Sarrafzadeh.

Vol une one.

The attorney taking this
deposition is Christopher Evans.

WIIl the attorneys please
i ntroduce thensel ves and state whom you
represent?

MR EVANS: M nane is

STENO.COM
(888) 707-8366

Page 7


http://www.Steno.com

08: 58AM

08: 58AM

08: 59AM

© 00 N o o B~ W N P

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

MAJID SARRAFZADEH, PH.D.
FEBRUARY 27, 2026

JOB NO. 2435766

Chri stopher Evans, | represent CM HK
and I wll be taking the deposition
t oday.

Joining ne today are ny
col | eagues M chael Shore and Andrew
Huf fstetl er.

MR. LAURENZI: Robert Laurenzi,
of Paul Hastings on behal f of
petitioner, and |'mjoined by ny
col | eague Chet an Bansal .

THE VI DEOGRAPHER: W are ready
to proceed.

The court reporter today is
Annette Arlequin wth Steno.

Wul d the reporter please swear
I n the doctor.

(Gat h adm ni st er ed)

THE WTNESS: | do.

MAJI D SARRAFZADEH PhD
called as a wtness, having been duly

sworn testified as foll ows:
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BY MR EVANS:

Q Hel l o, nmy nane is Christopher
Evans. 1'mgoing to be representing the
patent owners, CMHK, Limted in this
deposi tion.

And | apol ogize |I'mgoing to do
the nmy best with pronunciation,

Sarr af zadeh? Sarrafzadeh?

A. Yes.

Q | "' m assum ng you' ve been deposed
bef ore?

A | have.

Q And you' ve been an expert in

I nter partes review proceedi ngs before?

A. | have.

Q Approxi matel y how many | PRs have
you subm tted opinions in?

A |"'mnot certain, nmaybe -- if |
had to guesstimate, maybe 5, 6, but I'm not
certain.

Q Ckay. And you previously
represented Google in | PRs agai nst CyWe
G oup?

A. | do recall a case that involved

Googl e and CyWee G oup, yes.

STENO.COM
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1 Q And that involved patents that
2 wer e predecessors of the patents-at-issue
3 her e?
4 A There were sone patents. | don't
09:00MM 5 know their relationship to these patents.
6 Q Now you understand that you are
7 under the sane oath as if you were
8 testifying in a courtroom correct?
9 A. | do understand that.
09: 00AM 10 Q "' mgoing to assune that you
11 under stand ny questions unless you tell ne
12 ot herw se.
13 s that fair?
14 A That's fair.
09:01AM 15 Q Pl ease don't hesitate to ask for
16 clarification if you need it.
17 A | do appreciate that.
18 Q | s there anything preventing you
19 fromthinking clearly or testifying
09:01AM 20 truthfully here today?
21 A Not hing that | can think of.
22 Q Who else is in the roomwth you
23 t oday?
24 A M. Laurenzi is here in the room
09:01AM 25 W th ne.

STENO.COM
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Q And where are you |l ocated right

now?
A | amin Irvine, California,
Q At the offices of Paul Hastings?
A That's correct.
Q How far from your house is that?
A | woul d say about 20 m nutes.
Q | f you need a break at any point
in this deposition, just let me know |I'm

happy to give you one.

The only exception would be if
there is a question pending, | would just
ask you answer it before we take a break.
| s that okay?

A. | do appreciate that very nuch.
Thank you.

MR. EVANS: Let's pull up
Exhi bit 1002.

Andrew, are you there? Can you
make that bigger? |It's pretty hard to
read.

(Deposition Exhibit 1002,

Decl aration of Dr. Majid Sarrafzadeh in
Support of Petition for Inter Partes

Review of U S Patent No. 11, 698, 687,

STENO.COM
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1 marked for identification, as of this

2 dat e.

3 BY MR EVANS:

4 Q Ils this a declaration that you
09:03AM 5 submtted in the PR involving the '846

6 [sic] patent?

7 MR. LAURENZI: Doctor, you can

8 the download it as well.

9 Did they teach you how to do
09:03AM 10 t hat ?

11 THE W TNESS: Yeah, let ne see

12 how | woul d downl oad t hat.

13 MR, LAURENZI: I n Steno Connect.

14 THE WTNESS: And if you show ne.
09:03AM 15 MR. EVANS: Actually, Andrew, if

16 you can go to the declaration that goes

17 with the '687 patent for the I PR 1071.

18 (Docunent review. )

19 MR, LAURENZI: Do you see that?
09: 03AM 20 THE WTNESS: | do appreciate it.

21 How do | go back to Zoon?

22 MR, EVANS: Don't worry, you're

23 bei ng recorded.

24 MR. LAURENZI: Just | ook at the
09: 04AM 25 exhibit. [I'Il let you knowif there is

STENO.COM
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1 a problemwth the video.
2 MR. EVANS: Hang on. | think
3 we're swapping to the exhibit fromthe
4 ot her | PR proceeding involving the '687
09:04AM 5 i nstead of the '846 patent.
6 BY MR EVANS:
7 Q Wil e you' re doing that, you
8 | submtted declarations in the IPRs, the two
9 | PRs at issue here today?
09: 04AM 10 A | have indeed submtted two
11 decl arations in this case.
12 Q In the two IPRs that we're here
13 about today are I PR 2025-01071, which
14 I nvol ves the '687 patent, and |IPR
09: 05AM 15 2025- 01023, which involves the '846 patent.
16 A. Read t hose nunbers again, please?
17 Q Wi ch ones, the patents or the
18 | PRs or all of thenf
19 A. The I PRs and t he patents.
09: 05AM 20 Q Sur e.
21 The two patents that are at issue
22 are 11, 698, 687 and that goes with I PR
23 2025-01071.
24 A Ckay. Were do | see the IPR
09: 05AM 25 nunber on the docunment ?

STENO.COM
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Q That's okay. | don't need you to
testify about that.

A. kay. | take your word for it
t hen.

Q Are those the two patents that
you subm tted decl arations about, though?

A There are two patents. And if
you don't mnd, I'll refer to themas the
'846 patent and the ''687 patent throughout
t he day.

Q That works for ne.

MR, LAURENZI: By the way,
Counsel, so you know, the w tness does

have paper copies of his declarations.

MR EVANS: | was just going to
ask.
BY MR EVANS:
Q | noticed that you were | ooking

at sone docunents.
What do you have in front of you
in the table where you're at?
A A nunber of things. The | aptop,
nmy gl asses, pencil, a glass of water and
anong other things that are on the table.

In terms of docunents, | have a

STENO.COM
(888) 707-8366
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1 bi nder with a nunber of tabs. And by way

2 of exanple, one of the docunents is the

3 decl aration that | have submtted, for

4 exanple, for the '846 patent.
09:06AM 5 Q What ot her docunents are in that

6 bi nder ?

7 A Sur e.

8 The next set of docunent that |

9 have in ny binder is ny declaration related
09:07AM 10 to ' 687 patent.

11 The next one is U S. Patent

12 1,052,846 B2, which |I shall refer to it as

13 the '846 patent.

14 The next tab is an International
09:07AM 15 Publ i cati on No. W2009/15649981. One of

16 the inventors is Bassonpiere.

17 |f you don't mnd, I'll refer to

18 it as the Bassonpi ere publication.

19 Q |s that the translation of it or
09: 08AM 20 Is that the original French version?

21 A This is an English translation of

22 It

23 Q  Okay.

24 A The next tab is a publication is
09: 08AM 25 a | EEE publication with the nane

STENO.COM
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"“Quat erni on-Based Orientation Estimtion
Al gorithm Using an Inertial Measurenent
Unit."

There are two authors Anthony Kim
and M F. ol naraghi .

And t hroughout the day, if you
don't mnd, I will refer toit as the Kim

publ i cati on.

Q That makes sense.
A The next tab -- sorry?
Q | agree.
| wll understand what you say

when you say "Kim"
A. Thank you, sir.

The next is U S. Patent
8,462,109 B2. There are two inventors on
this patent, Nasiri and Sachs.

And | shall refer toit, if
that's okay as the Nasiri patent.

Q That' s okay.
A And the final tab is U S Patent
11, 698, 687 B2.

And as | nentioned earlier, |

shall refer to it as the '687 patent.

Q That makes sense. 1'll use those

STENO.COM
(888) 707-8366
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1 sanme nanes.

2 A Thank you.

3 And in ternms of docunents, that's

4 all |1 have, and there are tabs in there.
09:09AM 5 So there are tabs |abeled 1, 2,

6 3, et cetera, which are not part of the

7 ori gi nal docunents.

8 Q Are there any notes on those

9 docunent s?
09: 10AM 10 (Docunent review. )

11 A | have asked the attorneys to

12 provide nme wwth a clean copy. And | just

13 took a quick scan of the docunent, not page

14 by page. And | don't see any notes on
09:10M 15 | them other than the tab nunbers that |

16 menti oned earlier.

17 Q So you were provided that binder

18 by the attorneys?

19 A That's correct, at ny request.
09: 11AM 20 Q Who sel ected the content of the

21 bi nder ?

22 A | did.

23 Q Did you review any ot her

24 mat eri al s besides those in the binder in
09: 11AM 25 preparation for this deposition?

STENO.COM
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1 A These are the one that cones to
2 mnd. |f throughout the day | recall other
3 docunents, |I'Il let you know.
4 Q Who did you neet with in
09:11AM 5 preparation for this deposition?
6 A | met with M. Laurenzi and
7 M. Bansal .
8 Q Ckay. |I'dlike togoto
9 par agraph 39 of your declaration that's --
09:12AM 10 inrelation to the '846 patent that we have
11 up on the screen.
12 A. And pl ease | et nme know t he
13 par agr aph nunber agai n.
14 Q 30
09:12AM 15 A Thank you. Ckay.
16 Q Do you have it in front of you?
17 A | do have it in front of ne in
18 hard copy, not the electronic version.
19 Q kay. Do you see the | ast
09: 12AM 20 sentence of page 39 where you say "For
21 pur poses of ny opinions in this
22 declaration, | have applied the plain and
23 ordi nary meani ng as understood by a person
24 of ordinary skill in the art at the tinme of
09: 12AM 25 the all eged invention"?

STENO.COM
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1 A. Did you nmean to say paragraph 39
2 and not page 39?
3 Q Yes.
4 A | do see that sentence that says,
09:13AM 5 "For the purposes of nmy opinion in this
6 declaration, | have applied the plain and
7 ordi nary meani ng as understood by a person
8 of ordinary skill in the art at the tinme of
9 the alleged invention."
09:13AM 10 Q So you, for every claimtermin
11 the patents-at-issue, you used the plain
12 and ordinary neaning; is that accurate?
13 A That's correct.
14 Q Ckay. | see immedi ately under
09: 13AM 15 that you propose a construction for the
16 term"spatial reference frame" in paragraph
17 40.
18 Do you see that?
19 A | do.
09: 13AM 20 Q s that the plain and ordinary
21 meani ng in your view of spatial reference
22 frame?
23 A. In the context of these patents,
24 yes, it is.
09: 13AM 25 Q Who cane up with that definition?

STENO.COM
(888) 707-8366 Page 19


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 A. Certainly sonething that |
2 t hought about it.
3 Q Did you propose that definition
4 to Sansung's attorneys?
09:14AM 5 MR LAURENZI: | caution the
6 W tness not to reveal any conversations
7 wi th attorneys.
8 A. It's been a while, nore than a
9 year. | don't know how the conversation
09: 14AM 10 begin, but certainly that's construction
11 that | agree with and that's ny opinion
12 and | know | had. OQher than that, it's
13 the di scussion with the attorneys.
14 Q When were you hired to work on
09:14AM 15 | this case?
16 A. In this case, you're referring to
17 t hese two decl arations basically?
18 Q The two | PRs, correct?
19 A The two | PRs.
09: 14AM 20 It's been a while. If | had to
21 guess, | would say either sonetine |ate
22 2024 or maybe early 2025. And that's
23 purely a guesstimate. |'mnot certain.
24 Q How much tinme did you spend
09: 15AM 25 | wor ki ng on your declarations?

STENO.COM
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A. Again, this is roughly a year
ago. | do not recall the nunber of hours I
spent on it.

Q Do you keep billing records?

A Sorry?

Q Do you keep billing records when
you work on these cases?

A | do.

Q Ckay. So you do have a record of

how much tinme you spent on this?

A. | think I believe | do, yes. |If
| still have them yes.

Q Wel |, how nmuch have you been paid
to date?

A For what ?

Q For these decl arati ons.

A | do not recall that.

Q How nuch are you chargi ng?

A. | don't understand the question.
Q How are you bei ng conpensated for

your worKk?
A. | receive a check fromthe
attorneys, | believe.

Q And how do they know how nuch to
pay you?
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A. | send an i nvoice.

Q And what is your invoice based

on?

A Based on the nunmber of hours that
| wor ked.

Q So are you charging an hourly

basis for this case?

A. | do.

Q And what is your hourly rate?

A My customary hourly rate for this
and many ot her cases are $700 and over.

Q And you don't know how nuch
you' ve been conpensated by Sansung for
these two | PRs?

A. | do not recall that, no. |It's
been a whil e.

Q What percentage of your annual
personal revenue cones from expert work?

A. It varies fromyear to year.

Q Last year, how nmuch of your
I ncone was based on expert work?

A | don't have a record of that.

Q Do you know how rmuch you made
| ast year from expert w tness work,

roughl y?
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A. | do not recall that. | don't
r enenber.

Q More than 100, 0007

A | have to go back and check. [|'m
not clear.
Q Have you ever earned nore than a

100,000 in a year for expert wtness work?

A | have to go back and check. |
don't pay as nuch attention to ny incone
because ny main salary cones from ny
university, and that's enough to support ny
life.

Q | s your university incone, then,
the majority of your incone?

A. My university incone is the
inconme that is sufficient for nmy life.

Q That's not the question | asked.

A | do not recall the exact
nunbers. | don't pay as nuch attention to
the incones. | do know that the salary

that | receive fromny university is
sufficient to support ny life and ny
famly's life.

Q Well, what is your annual

uni versity sal ary?
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A | believe for nine nonths,
because we have a nine-nonth and 12-nonth
salary, it's about 350K, approxinmately.

Again, that's not sonething
don't renenber exactly or | pay as nuch
attention to.

Q Do you know how rmuch you make
typically in total in a year?

A | don't know that. | have to go
check.

Q Goi ng back to paragraph 40 here,
I n your proposed definition, why did you
choose 3D pointing device?

Wiy is it a reference frane
associated with a 3D pointing device?

(Reporter clarification.)

MR. EVANS: That's the question.

(Docunent review. )

A. By way of exanple, if we |ook at
patent '846, and if we | ook at colum 11
starting at line 41 --

Q Hol d on a second. Let's pull up
the '846 patent so we can ook at it with
you.

A O course. | do appreciate it.
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(Docunent revi ew.)
MR. LAURENZI: Download it?
THE W TNESS: That woul d be
amazi ng.
(Docunent review. )
BY MR EVANS:
Q So we got the '846 patent on the
screen.
Where did you want us to | ook at?
A | f you give us one nonent. |'m
trying to downl oad t hat.
Q Sur e.
A | do appreciate it. Thank you.
MR, LAURENZI: We tried to copy

THE W TNESS: QG eat.

A | f you don't m nd, please go by
way of exanple to colum 11. Let's start
with line, | believe, it's 41.

Are you ready?

Q Yep.

A So it says figure 5 and in
parallel, or if you could refer to figure 5
earlier in the patent.

It says it's "...a schematic
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1 di agram showi ng an el ectroni c device 500
2 utilizing a nine axis notion sensor nodul e
3 accordi ng to anot her enbodi nent of the
4 present invention in a 3D spatial reference
09:23AM 5 frame, as shown in figure 5, the electronic
6 devi ce 500."
7 Q | see the words el ectronic device
8 twi ce where you're quoting, but | don't see
9 t he words 3D pointing device anywhere.
09:24AM 10 Wul d you agree?
11 A Sorry, | was not finished with ny
12 answer .
13 Are you wthdrawi ng the question
14 or should I proceed?
09:24AM 15 Q You can answer the question |
16 | just asked.
17 So fromline 31 to 45, | see it
18 referred to as an el ectronic device 500,
19 but | don't see the words 3D pointing
09: 24AM 20 devi ce.
21 Do you?
22 A So just to be clear, the previous
23 guestion has been w t hdrawn?
24 Q No. |'mokay with your answer so
09:24AM 25 far.
STENO.COM
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1 A. | have not given you -- sir, |
2 have not given you a conpl ete answer.
3 Q Ckay. Show ne what you're
4 relying on. | wll note that your
09:25AM 5 decl arati on does not cite these |ines
6 anywher e.
7 A | " munclear as to what you're
8 sayi ng, which lines?
9 Q Colum 11, lines 41 it is not
09: 25AM 10 cited in your declaration.
11 A So, colum 11, line 41 is just an
12 exanple of a review to draw the
13 construction. And it says, "As shown in
14 | figure 5, electronic device 500 may
09:25AM 15 conprise two parts, 560 and 570 in data
16 comuni cation with each other."
17 So one of ordinary skill in the
18 art | ooking at figure 5, understands that
19 560 is a 3D pointing device.
09: 26AM 20 That termis used in the patent
21 approximately 56 tines in the '846 patent.
22 And one of ordinary reading that
23 woul d understand that's by way of exanple
24 in figure 5 what is |abeled as 560. And
09: 26AM 25 570 is the screen part of it.
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So in my construction where | say
reference frame associated with a 3D
poi nti ng device, which always has its
origin at the sane pointing device and
whi ch the axis is always fixed wth respect
to the device.

| n paragraph 41 of ny
declaration, | provide other explanation in
addition to what | just showed in figure 5,
whi ch says the '846 patent, it explains the
spatial reference frane refers to a 3-axis
reference franme of a 3D pointing device
that is colum 9, 5 through 17, colum 9
lines 49 through 65, and figures 1 through
4,

Q Ckay. Well, let nme ask you, is a
3D pointing device a type of electronic
devi ce?

MR, LAURENZI: (Objection. Form

MR, EVANS: | don't think the
answer is in the patent.

This is a nore general question

t han that.

A. So the electronic device, for

exanple, of figure 5is what is exactly
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1 shown in figure 5.

2 Q |"masking is a 3D pointing

3 devi ce --

4 A Sorry, | really appreciate it if
09:28AM 5 you allow nme to finish ny question -- ny

6 answer to the question.

7 Q | understand, Doctor. But I

8 would really appreciate it if you would

9 listen to the questions and answer the
09:28AM 10 questions | ask because that woul d nmake

11 this go a | ot snoother.

12 Can we agree to do that today?

13 Your attorney will have a chance

14 to ask you the questions and allow you to
09: 28AM 15 say whatever you want at the end.

16 But this is ny tinme, and | woul d

17 like to spend it focusing on the topics

18 that | think are inportant and that's what

19 this adversarial proceeding allows ne to
09:28AM 20 | do.

21 So will you agree to listen

22 carefully to ny questions and try to answer

23 the question | asked here today?

24 s that fair?
09: 28AM 25 MR, LAURENZI: (bjection to the
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1 colloquy. That is exactly what the

2 W t ness has done so far.

3 MR. EVANS: | was responding to

4 your objection.
09:28AM 5 A " mgiving you a conplete

6 technical and truthful answer, but |I'm

7 entitled to provide a conpl ete answer

8 wi t hout being cutting off.

9 And in return, as you requested,
09:29AM 10 | wll not interrupt you while you are

11 aski ng a question.

12 |s that fair?

13 Q Well will you agree to answer the

14 | questions | ask? Because that is the
09:29AM 15 question | asked you if that's fair, and

16 you did not answer that just now.

17 A That's exactly ny plan. That's

18 exactly what |'ve done so far, and that's

19 what I'Il do for the rest of the day.
09: 29AM 20 Q Perfect.

21 So listen to this question: |f

22 we're tal king about geni uses and speci es,

23 we'll pull this out to a higher |evel,

24 | would an el ectronic device be higher in
09:29AM 25 that hierarchy or lower in the hierarchy
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froma 3D pointing device?
MR, LAURENZI: (Objection. Form
A | can answer that in the context
of these patents because that's what | have
anal yzed.
| have nentioned that Bassonpiere
di scl oses the device for pointing by a user
at a nobile elenent in a plain surface.
For exanple, as shown in figure
1, the pointer has the shape and appearance
of a television renote control. It is of
el ongate form able to be held in the
user's hands. The pointer includes a
gyroscope and an accel eroneter. Figure 2
shows the system i.e. electronic device --
MR. EVANS: |'m going to object
as nonresponsi ve because | didn't ask
you the conposition of it. |'m asking
you a far, far sinpler question.
BY MR EVANS:
Q Let me ask you in a different
way. Could a 3D pointing device be
consi dered an el ectroni c device?
MR, LAURENZI: Objection. Form
A VWhat | needed to do for ny
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1 anal ysis, and by way of exanple |ooking at

2 claiml1l, | have stated that figures 2 shows

3 the system el ectroni c device, which

4 I ncl udes a pointer and a screen.
09:31AM 5 Q | don't followthat answer at

6 al | .

7 | asked could a 3D pointing

8 devi ce be an el ectronic device?

9 "Yes" or "no" is all I'm]looking
09:31AM 10 for.

11 Wul d you say "yes" or would you

12 say "no" to that question?

13 A. | would say in the context of the

14 patent that | have anal yzed, for exanple,
09:31AM 15 | take --

16 Q | don't need an exanple. | just

17 need a "yes" or a "no," Doctor, or it's

18 going to be a very | ong day.

19 A. | appreciate that. Science
09:31AM 20 sonetinmes is not yes/no. That is not a

21 responsi bl e scientific response.

22 Q Wll, et nme ask you a different

23 qguesti on.

24 If | said a 3D pointing device is
09: 32AM 25 an el ectronic device, would you agree with
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1 me?

2 MR, LAURENZI: (Objection. Form

3 BY MR EVANS:

4 Q In the context of this patent?
09:32AM 5 A In the context of this patent,

6 what | have | ooked at and provi ded exanpl es

7 of is clearly nmentioned in ny decl aration

8 is by way of exanple, figure 2 shows the

9 system el ectroni ¢ device which includes a
09:32AM 10 poi nter and a screen.

11 MR EVANS: |'mgoing to object

12 as nonresponsi ve.

13 BY MR EVANS:

14 Q What question did | just ask you?
09:32AM 15 | What is the question |I'm seeking an answer

16 to, Doctor?

17 A You asked ne if a pointer is an

18 el ectroni c devi ce.

19 Q And what's the answer to that
09:32AM 20 qguestion?

21 A The answer is in the context of

22 this patent. And what |'ve anal yzed and

23 |"ve clearly stated, for exanple, on page

24 63 of nmy declaration, is that figure 2
09:33AM 25 shows the system el ectroni c devi ce which
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1 I ncludes a pointer and a screen. So that's

2 the el ectronic device that | have

3 I dentifi ed.

4 Q So a pointer is an electronic
09:33AM 5 devi ce then?

6 MR, LAURENZI: (Objection. Form

7 A. That's not what | said.

8 VWhat | did say --

9 Q So are you saying -- well, | just
09:33AM 10 | want to know, are you contending a 3D

11 poi nter is equivalent or a type of

12 el ectroni c device or not?

13 A. |"mstating in ny analysis and

14 | what | needed to do was to show what the
09:33AM 15 el ectronic device of, let's say, '846

16 patent is.

17 And | have stated by way of

18 exanple, figure 2 shows the system i.e.,

19 el ectroni c device, which includes a pointer
09: 33AM 20 and a screen.

21 So the conbination of themis an

22 el ectronic device. That's what | needed

23 for my anal ysis.

24 MR. EVANS: Andrew, can we go
09: 34AM 25 down to claiml1l in the '846 patent?

STENO.COM
(888) 707-8366 Page 34


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 Zoomin on the preanble.

2 BY MR EVANS:

3 Q Can you see claim1, Doctor?

4 A One nonent, please. Let ne get
09:34AM 5 the hard copy of it.

6 Q We have it up on the screen for

7 you, too.

8 A Ch, part of it is cut off, claim

9 1. So let nme get the conplete version --
09:34AM 10 Q " monly going to ask about the

11 very first two lines of it.

12 A. Pl ease go ahead. | can see that.

13 Q Claiml is directed to an

14 el ectroni c device, correct?
09:35AM 15 A It says -- claiml, what it says,

16 “...which is an electronic device subject

17 to novenents and rotation in dynamc

18 envi ronnents, conprising."”

19 Q So why in your definition of
09: 35AM 20 "spatial reference frane" have you inported

21 a 3D pointing device limtation?

22 A This is a question that you asked

23 earlier, and I tried to respond to it, give

24 a response to it before I was cut off. So
09: 35AM 25 |l et me please go ahead and respond to that.
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1 So. ..
2 (Docunent review.)
3 A. Looking at figure 1 of the patent
4 or figure 2 of the patent or figure 5 of
09:36AM 5 the patent and many ot her figures and
6 expl anation. And by way of exanple, I'm
7 going to use figure 5, but you could use
8 figure 1, too, and other description that
9 Is provided in the patent.
09: 36AM 10 When we [ ook at the electronic
11 device figure 5 which consists of a
12 poi nter and a screen, when we tal k about
13 the reference frane, for exanple, in figure
14 1, the franme is capital Xp, Yp, Zp.
09: 36AM 15 | f that franme, reference frane,
16 Is defined with respect to the pointer, it
17 does make sense. It's a 3D pointing
18 device. It has -- one can define a
19 reference frane as the patent has done.
09:37AM 20 Now i f you take the conbination,
21 of let's say, 570 and 560 in figure 5,
22 these are two parts, a screen and a 3D
23 poi nting device. They do not have a common
24 reference frane.
09:37AM 25 Therefore, if you just say "the
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1 el ectronic device," which is the
2 conbi nation of the two, the reference frane
3 becones vague and undefi ned.
4 Therefore, what |'ve done in ny
09:37AM 5 claimconstruction in order to avoid that
6 Issue, |'ve said that spatial reference
7 frame is a reference frane associated with
8 a 3D pointing device which always has its
9 origin at the sane point in the device and
09:38AM 10 i n which the axes are always fixed with
11 respect to the device.
12 Q Did you put -- apply the plain
13 and ordinary nmeaning to an electronic
14 devi ce?
09:38AM 15 A Yes.
16 Q And what did you interpret
17 “el ectronic device" to nean?
18 A In the context of '846 patent, an
19 exanpl e of an electronic device in this
09: 38AM 20 context of, let's say, the preanble of
21 claiml, is, for exanple, taking figure 2,
22 whi ch shows the systemi.e., electronic
23 devi ce, which includes a pointer and a
24 Screen.
09: 38AM 25 Q Coul d a smart phone qualify as an
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el ectroni c device?
MR, LAURENZI: (Objection to form

A. In context, for exanple, the
figure 6 enbodi nent, a smartphone j ust
bei ng an el ectronic device, yes, it can be
an el ectroni c device.

Q So if the electronic device is a
smart phone, then the spatial reference
franme and the display reference frane wll
be the sane, right?

MR, LAURENZI: Objection. Form

A. So columm 13, figure -- always
talking at this tinme about the sanme patent
"846, it tal ks about figure 6, which is an
expl oded di agram showi ng a portable
el ectroni c device, such as, for exanple, a
3D pointing device.

And here the spatial reference
frame and the display reference frane coul d
potentially be the sane frane.

Q Looking at claim1l, where does
the term 3D pointing device appear?

A. Claim1 tal ks about an el ectronic
device. So, obviously, you have to | ook at

the intrinsic evidence of this patent, the
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1 '846 patent, and you see by way of exanple

2 figure 2 or figure 1 or figure 5, and a

3 nunber of other explanation that the patent

4 provides in this spec. And you realize the
09:41AM 5 | electronic device includes, in this case,

6 let's say in figure 2, a pointer and a

7 | screen.

8 And when you review the pointers

9 that is discussed in this patent, you see
09:42AM 10 | the term " 3D pointing device" and that's

11 the context in which the patent uses, for

12 exanple, the pointers of figure 1, 2 or

13 | figure 5 and others.

14 Q In your view, would a smartphone
09:42AM 15 be a 3D pointing device?

16 MR, LAURENZI: (Objection. Form

17 A | have di scussed a specific type

18 of nobile phone that Nasiri tal ks about and

19 all the description that Nasiri provides
09: 43AM 20 and that shows what Nasiri shows in his

21 enbodi nent is a 3D pointing device.

22 | have not provided opinion on a

23 generic 3D point -- on a generic cell phone;

24 for exanple, the cellphone in figure 6
09: 43AM 25 enbodi nent of '846 patent.
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1 Q Let ne ask it alittle different.

2 Coul d a smart phone be a 3D

3 poi nti ng device?

4 MR, LAURENZI: Objection. Form
09:43AM 5 A The nobil e phone of Nasiri, as |

6 have di scussed in ny declaration and the

7 way he treats and di scussed and el abor at es

8 on his particular nobile phone, is an

9 exanple of a 3D pointing device. It all
09:44AM 10 depends, the answer is.

11 Q Let ne just ask a different

12 guesti on.

13 So the answer to could a

14 | smartphone be a 3D pointing device seens to
09: 44AM 15 be yes, and you have identified one in the

16 Nasiri reference.

17 | s that accurate?

18 A It is accurate that a specific

19 type of nobile phone, along wth everything
09: 44AM 20 that goes with it, as described by Nasiri,

21 it can be a 3D pointing device.

22 Q So you're relying on Nasiri to

23 define the term"3D pointing device"?

24 MR, LAURENZI: Objection. Form
09: 456AM 25 A. No, that's not what | said.
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1 MR. EVANS: W can -- you can
2 take the patent down, Andrew.
3 BY MR EVANS:
4 Q In the prior case when you were
09:45AM 5 wor ki ng for Google in the CyWe G oup, did
6 you al so apply the plain and ordinary
7 nmeani ngs of the terns of those patents?
8 MR, LAURENZI: (Objection to form
9 Scope.
09: 45AM 10 A It's been a while.
11 What year were those?
12 Q 2018, 2019.
13 A. So about eight years ago. You
14 have to show ne those. | do not recall.
09: 45AM 15 It's been a while.
16 Today |"'mhere to -- sorry --
17 today |'mhere to discuss the I PR
18 declaration that | have provided.
19 Q So you didn't |ook at any of the
09: 46AM 20 CyWee patents or any of the decl arations
21 you submtted in the CyWe | PRs as part of
22 your preparation for your declarations in
23 this | PR?
24 A The materials that | have
09: 46AM 25 consi dered for preparation are shown on
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page 4 of
' 846 paten
Q
A.
| PRs, for
1013, that
decl aratio

and | have

| ooked at
subm tted,
2017, 2018
Q
decl aratio
Patent 8,4
A.
Q
of your wo
A
Q
patents th

A

Q
t he ot her

nmy declaration of, let's say,
t.
You can still answer ny questi on.
So there were parts of these
exanple, Exhibit 1011, 1012 and
| have di scussed in ny
n. So those parts were rel evant,
| ooked at.
But, in generality, | have not
recently the declarations that |
taking your word for it, around
, SIX years ago.
Looki ng at page 4 of your
n, it says that you reviewed U S
41,438; is that correct?
Exhi bit 1009, yes.
So you read that patent as part
rk in this case?
| just |ooked at it.
Ckay. And that's one of the
at was at issue in Cy\We.
Are you aware of that?
That's correct.
Ckay. And right belowthat is

patent that was at issue in
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CyWe, right, 8,552,978?

A That's correct.

Q And you said you revi ewed those
materials, right?

A | have | ooked at them

Q But earlier you said you had no
menory of then?

MR, LAURENZI: (bjection.

A. What | said --

MR LAURENZI: (Objection to form

A What | said earlier is that |
have not anal yzed them reviewed in details
for in preparation for today. And that's a
fact.

Q Now the '438 and ' 978 patents
share significant portions of the
specification with the patents-at-issue
here, the '687 and '846 patents, right?

A As simlarities, | have not done
a percentage overlap or any other kind of
anal ysi s.

Q But they relate to simlar
I nventions?

A There are sone rel ationship

bet ween ' 438, '978 and the patent-at-issue
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1 t oday.
2 Q And they both cover nethods of
3 usi ng sensor fusion wth accel eroneters and
4 gyr oscopes?
09:49AM 5 A That sounds fam i ar.
6 But why don't you show themto ne
7 so | can verify whatever you want ne to
8 verify. |It's been a while that |'ve | ooked
9 at it. |'ve provided a detailed view of
09:49AM 10 "438 and '978. It's been nore than eight
11 years, | think.
12 Q To the extent the '438 and ' 978
13 contain the sane type, the sane claimterns
14 as those at issue here, did you apply the
09:49AM 15 sane neaning as you did in CyWe to the
16 ternms in this case that overl ap?
17 MR, LAURENZI: (Objection to form
18 A | need to look at it. It's been
19 ei ght years. Every patent is different.
09:49AM 20 Every word that changes, anything wong,
21 extra word in a spec could nmake it change,
22 interpretation of the claimterns. So |
23 have not perforned that anal ysis.
24 Q So you don't know if you've
09: 50AM 25 mai nt ai ned consi stent constructions in this
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1 case as to the positions you took in the
2 | CyWe | PRs?
3 A. | have | ooked at every patent and
4 analyzed it inits own context. | have not
09:50AM 5 done a conparison of the patents-at-issue
6 today with the patents of eight years ago.
7 When | did that anal ysis back
8 then, it was an accurate anal ysis using ny
9 know edge. And | did exactly in terns of
09:50AM 10 the declaration that |'ve provided and we
11 are di scussi ng today.
12 Q In the context of your analysis
13 in this case, what plain and ordinary
14 nmeani ng of the term "predicted axi al
09:51AM 15 accel erations" did you use?
16 A. As the term suggests, |'ve used
17 the term "axial acceleration," as
18 under st ood by one of ordinary skill in the
19 art. |'ve provided exanple of that.
09:51AM 20 And the predicted val ue of that
21 Is a value that predicts that value, the
22 axi al acceleration. That's the plain and
23 ordi nary meani ng of it.
24 Q VWhat is the -- what is an axi al
09:51AM 25 accel eration then?
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A Axi al acceleration is an
accel eration around a given axis.

Q s it rotational or linear?

A Axi al acceleration, in general,
can be anything that an axial acceleration
Is. An exanple of that is a linear
accel erati on.

Q VWhat are all the different types
of axial accel erations?

A There are |inear and non-Ilinear,
by way of exanple. There are continuous
and non-conti nuous. And dependi ng on the
context, there are many ways of classifying
axi al accel eration.

Q In the patents-at-issue here,
when they tal k about axial accel erations,
what are they referring to?

A Exactly that, the axial
accel erati on.

Q Wi ch ones?

A Generally speaking, it's talking
about axial acceleration, and they provide
accel eroneters that are part of axial
accel eration. They are not specific on the

type of axial accel eration.
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1 Q So you don't know what axi al
2 accel erations this patent is neasuring?
3 MR, LAURENZI: (Objection. Form
4 A O course | do. And | have
09:53AM 5 di scussed that in detail in ny declaration.
6 Q Pl ease enlighten ne. Wich ones?
7 (Docunent review.)
8 A. So | ooking at colum 11, starting
9 with line 41 where figure 5 is being
09:54AM 10 descri bed, the patent is tal king about an
11 accel eroneter 544, anong ot her sensors.
12 And it's tal king about a signal
13 that it receives Ax, Ay, Az, that is
14 generated by the accel eroneter.
09:55AM 15 So any acceleration that is
16 nmeasured by an accel eroneter of this type
17 Is what they're referring to in colum 11
18 starting at line 40 and the entire
19 par agr aph.
09: 55AM 20 Q That woul d include gravitational
21 accel erations?
22 A That coul d i nclude gravitational
23 accel eration and |linear acceleration of a
24 type.
09: 55AM 25 Q The linear accel erations would be
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1 t he accel erations due to novenent of the

2 devi ce?

3 A. Li near acceleration is any kind

4 of linear acceleration, which could be
09:55AM 5 movenment of the environnment or the device

6 itself. And you neasure that with, for

7 exanple, a parallel plate of capacitors and

8 the force that cones through them

9 Q So when | have a device with an
09: 56AM 10 accel eroneter at rest --

11 A Yes.

12 Q -- the only forces acting on it

13 | would be gravity, right?

14 A. What is the environnent that
09:56AM 15 | you're | ooking at?

16 Q Sitting on a table. M phone is

17 at rest on the table. The only forces the

18 accel eroneters woul d be registering would

19 be gravity in that exanple, right?
09: 56AM 20 A That's incorrect.

21 Q Expl ai n.

22 A There are other things. There

23 are rings. There are tenperature changes

24 | that provides forces on your accel eroneter,
09: 57TAM 25 by way of exanpl e.
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1 Q Wnd and tenperature are picked
2 up by accel eroneters?
3 A W nd, yes.
4 Q ' minside --
09:57AM 5 A Yeah.
6 Q -- in a tenperature-controll ed
7 environnent with ny phone on the tabl e,
8 what forces is ny accel eroneter
9 regi stering?
09:57AM 10 A As | said, it all depends. There
11 are mcroforces fromthe environnent that
12 the accel eroneter can see. That's why |
13 asked you to describe the environnent very
14 precisely.
09:57AM 15 Q When we put acceleroneters into
16 devi ces |i ke smartphones, what is the force
17 that we want to neasure?
18 MR, LAURENZI: (Objection. Form
19 and scope.
09:57AM 20 A | don't foll ow you.
21 Q When you use accel eroneters in,
22 say, sensor fusion, why? Wat is the point
23 of the accel eroneter? Wat does it do?
24 A It depends on your application.
09: 58AM 25 Q Well, it can neasure gravity, for
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1 exanpl e?
2 A Accel eroneters can neasure
3 gravity in sone cases.
4 Q And how do you isolate gravity?
09:58AM 5 A Your question doesn't nmake any
6 sense.
7 Q If | have an accel eroneter
8 reading and | want to try to isolate the
9 gravity conponent of it, how would | do
09:58AM 10 | that?
11 A Sorry, | don't understand your
12 guesti on.
13 Q So you don't know how to isol ate
14 gravity from accel eroneter readi ngs?
09: 58AM 15 A. | don't understand your questi on.
16 An accel eroneter has multiple
17 forces acting onit. One of themis the
18 gravity forces and anong other things. And
19 that's an approximation of it. You can
09: 59AM 20 certainly look at the gravity force that is
21 acted on the accel eroneter.
22 Q And how woul d you go | ooki ng at
23 the gravity force that is acted on the
24 accel eroneter?
09:59AM 25 A Look at -- | don't follow your
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1 question. It doesn't nake sense.
2 Q So |I've got ny raw accel eronet er
3 data and | would like to try to tease out
4 the portion of that that is gravity.
09:59AM 5 What woul d you do?
6 A What do you nean by "tease out"
7 in a technical ternf
8 Q What do you think | nean?
9 A | don't know. W don't use the
09:59AM 10 | word "tease out" in technical literature.
11 Q What woul d you use?
12 A. | don't know what you are trying
13 | to ask.
14 Q Genui nel y?
09:59AM 15 A Sorry?
16 Q You genui nely don't understand
17 t he question?
18 A | don't understand the question.
19 You are not using the right technical
10: 00AM 20 terns.
21 Q | don't know the right technical
22 terms. |'mnot a doctor, but I'mtrying to
23 use the words that | know.
24 Coul d you naybe hel p bridge the
10: 00AM 25 gap since you are an expert?
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1 A. So explain to nme what is it that
2 you want to do?
3 Q | would |ike to get gravitational
4 data out of an accel eroneter.
10: 00AM 5 Does that make sense to you?
6 A You can get an approxi mation of
7 gravitational data from an accel eroneter,
8 anong ot her forces, in certain
9 envi ronnents.
10: 00AM 10 Q What are sone nethods for getting
11 an approxi mation of gravitational data from
12 an accel eroneter?
13 A To use various filtering
14 nmet hodol ogi es fromthe raw accel eronet er
10: 00AM 15 data, by way of exanple.
16 Q | want to cone back to the word
17 “predicted axial accelerations.”
18 That is one of the claimelenents
19 at issue in this case, right?
10: 01AM 20 A The word "predicted axi al
21 accel eroneter" --
22 Q “Accel erations.”
23 A. -- "accel erations.”
24 Which claimare you | ooking at?
10: 01AM 25 Q Claiml.
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So if you |look at columm 31, line
34 to 35, | think is where it first appears
in the claim

Do you see where |I'mtalking
about? It says, "Converting the neasured
angul ar velocities corresponding to tinme T,
based on the previous quaternion into a
current quaternion and predicted axi al
accel erations w thout using the neasured
axi al accel erations corresponding to tine
T."

Do you see that?

A. | do. You read that correctly.

Q So when you said that Bassonpiere
renders this claimunpatentable, you had to
identify a predicted axial acceleration by
Bassonpi ere, correct?

A | did not say anything about
“unpatentable.” | don't renenber that word
in my declaration.

Q So is it your opinion, then, that
claim1l is patentable?

MR, LAURENZI: (Objection. Form

A. | have not also used that word in

nmy decl arati on.
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1 Q Wel |, what have you said about
2 claim1?
3 A. | have shown every el enents of
4 claiml. And by way of exanple, |'ve shown
10:02AM 5 | that Bassonpiere discloses that. It's a
6 techni cal anal ysi s.
7 Q So in your technical analysis,
8 you showed, in your opinion, that
9 Bassonpi ere di scl oses a predicted axi al
10: 02AM 10 accel erations, correct?
11 (Docunent review. )
12 MR. EVANS: For the paper
13 transcript, I'"'mgoing to note that the
14 expert is leafing through his
10: 04AM 15 decl arati on.
16 THE W TNESS: That's accurate.
17 A So | have a stated, by way of
18 exanpl e, that Bassonpi ere determ nes and a
19 priori estimation of the accel eration
10: 04AM 20 neasurenent. That's the predicted axial
21 accel eration based on the priori estimation
22 of the state vector, which is the current
23 quaternion that is in Bassonpiere by way of
24 exanpl e, page 19, line 4 through 5, also
10: 04AM 25 di scussed in page 28, line 15 through 17.
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1 And | have nentioned that this is
2 a priori estimation of the accel eration
3 measurenent that is taken in tinmes that K
4 is calculated as follows, equation 22 of
10: 05AM 5 Bassonpi ere shows exactly that.
6 Q How do you know t he equation 22
7 I's equivalent to the predicted axial
8 accel eration discussed in the patent?
9 A. The patent tal ks about a
10: 05AM 10 predi cted axial acceleration under certain
11 conditions. Those conditions, for exanple,
12 this converting the neasure angul ar
13 vel ocities corresponding to tine T based on
14 | the previous quaternion into a current
10: 05AM 15 guat erni on and predi cted axial acceleration
16 wi t hout using the neasured axi al
17 accel eration corresponding to tinme T.
18 That's the current neasurenent.
19 | have done a detailed anal ysis
10: 05AM 20 show ng exactly that. |[|'ve shown that
21 starting with where Bassonpiere actually
22 shows or suggests the current quaternion
23 that's SK had with a bar on top, is
24 cal cul ated by adding the pitch and roll
10: 06AM 25 angle fromprevious iteration K mnus 1
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that's based on the previous quaternion,

then to the gyroscope readi ng onega capital

X, onega capital Y, onega capital Z.

That's for converting the neasurenent

angul ar velocities corresponding to tinme T.
|'ve al so shown how you do that

wi th quaternion, by way of exanple --

Q W don't need to go over every
instance right now |I'mnot trying to cut
you off. | just don't need that | ong an
answer yet. W'Ill go through that in nore
detail later, if that's okay.

A O course.

MR, LAURENZI: Counsel, we're
over an hour. Maybe it's a good tine
for a break?

MR. EVANS: Let ne do a couple
nore questions, and then we can do a
short break.

BY MR EVANS:

Q | f you're okay, Doctor?

A O course, sir.

Q Looki ng at that equation 22, in
Bassonpiere that is on page 19, so you're

saying the Y-hat K-bar, that's the -- what
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you're identifying as the predicted axial
accel eration?

A Correct.

Q VWhat is "Y-hat K-bar"? What does
that represent?

A That represents the predicted
axi al accel eration which is based on the
priori estimation of the state vector. And
it also shows that it is based on what is
requirenment in elenent 1E of claim1l of the
' 846 patent.

Q But what is it in Bassonpiere.
| "' m not tal king about our patent.

What is that cal cul ation
returning?

A. As Bassonpiere clearly states,
that is a priori estimtion of the
measurenent. It states that in colum 19.
And the way you get -- Bassonpiere gets
that, it is by going to the rotation matrix
and focusing on the |ast elenent of it.

Q Sois it rotating a vector from
one reference frane to anot her reference
frame?

A It is the equation of the
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1 measurenent nodel, and it is the |ast

2 el ement of that which Bassonpiere calls it

3 the Y neasurenent acceleration. And you

4 obtain that by getting the rotation matrix
10: 09AM 5 and focusing on the |ast elenent of it

6 along the gravity. That's a linear --

7 that's an estimated |inear accel eration

8 exactly as required by -- it's a predicted

9 version of that exactly as required by the
10: 09AM 10 cl ai mel enent 1E.

11 Q VWhat franme of reference is that

12 vector in or that |linear acceleration in?

13 A. So this is based on Theta and

14 Psi, which are based on the capital X Y, Z
10: 10AM 15 frame of reference in Bassonpiere.

16 Q So is that the device franme of

17 reference or the sensor frame of reference?

18 A So Theta and Psi, as Bassonpiere

19 states on page 4, are angles related to the
10: 10AM 20 poi nting device, | believe 19 of page 4 of

21 Bassonpi ere.

22 Q Now t he pointing devices where

23 t he sensors are | ocated?

24 A The sensors are in Bassonpiere
10: 10AM 25 are in the pointing device. That's
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correct.
Q So if | said "sensor frane of
reference” and "pointing device frane of

reference,” that would be the sane thing
essentially?
Do you agree or disagree?

A This is the pointer frane of
reference, and the patent '846 and
Bassonpi ere di scussed what that is. So
it's the pointer reference frane.

Nei t her the patent nor
Bassonpi ere tal k specifically about a
sensor frame of reference. It's the
poi nting device that Bassonpiere talks
about. It's the 3D pointing device that
the patents tal k about.

Q | feel this is a good teaching
nmonment. | was just trying to find out if
all the sensors are in the pointing device,
would it be fair to call "sensor frane of
reference" and "pointing device franme of
reference" as the sane thing.

And | noticed how you went and
started tal king about the '846 patent and a

bunch of other stuff that doesn't answer
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1 the question. This's what is making things
2 take a long tine.
3 | just want to know if the
4 sensors are in the pointing device. [|I'm
10:12AM 5 | trying to create a common vocabul ary here.
6 So if |I accidentally say "sensor
7 frame of reference,” would you understand
8 that is essentially -- it's where the
9 sensors are |located, right?
10: 12AM 10 A Don't say that. That is
11 technically incorrect.
12 Use the pointing device exactly
13 as Bassonpiere uses it and exactly as the
14 patent uses it. W don't need extra
10: 12AM 15 vocabul ary since you have a basic one that
16 wor ks.
17 Q So if I say "device" or "pointing
18 devi ce frane of reference,” you understand
19 | "' mtal ki ng about the object that contains
10: 12AM 20 sensors?
21 A Let's use "the pointing device"
22 or "the 3D pointing device," where | have
23 been consi stent throughout ny decl arati on
24 on those terns.
10: 12AM 25 Q | don't want to tal k about 3D
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poi nti ng devi ces because our clains don't
enconpass 3D pointing devices. So | think
that is an inaccurate way to tal k about
t hem

We can tal k about the electronic
devi ce containing the sensors. W can talk
about a smartphone. But | don't -- |
di sagree with your point that it has to be
a poi nting device.

So I'mgoing to refer to it as
probably the "devices frame of reference,"”

and will you understand what |'mtal king

about ?
A. No.
Q Wy ?
A. It's the pointing device.

O herwi se, vagueness i s created because,
say, figure 5 of the '846 patent has two
parts. And | don't know what you are
referring to. So --
Q So let's tal k about the sensors.
MR LAURENZI: (Objection to form
BY MR EVANS:

Q | s that uncl ear?
A. Just use whatever the termit is.
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Use the | abel of that term

Q | don't believe it says that this
on Bassonpiere. | don't think it talks
about pointing devices or | don't see it.
It says "device."

So | wll use Bassonpiere's

"devi ce" language, if that's okay with you?

A So you just want to say "the

poi nting device," as Bassonpiere says it?

Q “Device."
A Bassonpi ere says "pointing
device." Look at page 4 |ine 19.

Q This doesn't matter. That's
fine.
A. The very last two words.

MR. EVANS: We'll| soldier on.

And | guess | will try to explain
to you what | nean, and you cannot
understand ne if you would |ike, but we
can al so take a short break right now.

How | ong woul d you |i ke, whoever
want ed t he break?

MR. LAURENZI: About ten m nutes.

MR. EVANS: Ten mnutes is fine.

THE W TNESS: Thank you.
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1 THE VI DEOGRAPHER: We are off the

2 record. The tine is 10:14 a.m Pacific

3 tinme.

4 (Recess is taken.)
10:25AM 5 THE VI DEOGRAPHER: W are back on

6 the record. The tinme is 10:25 a. m

7 Pacific tinme.

8 MR. EVANS: Can we pull up the

9 petition? Preferably the '687, but the
10: 26AM 10 "846 is fine too and go to page 22.

11 MR, LAURENZI: Which one are we

12 | ooki ng at?

13 MR. EVANS: It | ooks like the

14 ' 687, page 22 of the petition of the
10: 26AM 15 '687, page 22.

16 Let's go | ook at the | ast

17 par agraph that starts, other than.

18 BY MR EVANS:

19 Q The | ast paragraph on this page
10: 26AM 20 says, "Qther than the 'spatial reference

21 | frame' termidentified below the Board

22 need not construe any other claimterns as

23 the clai ns are unpatentabl e under any

24 reasonabl e construction."
10: 26AM 25 Do you see where |' mreading
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1 fronf

2 A What is this docunent? This is

3 not one of ny declarations, is it?

4 Q This is the inter partes review
10:27AM 5 petition that your declaration was in

6 support of.

7 A. Under st ood.

8 Pl ease proceed.

9 Q "' m | ooking at the |ast paragraph
10: 27AM 10 on 22 that starts, "Qther than the spati al

11 reference frane termidentified below the

12 Board need not construe any other claim

13 terns as the clains are unpatentabl e under

14 any reasonabl e construction.”
10: 27AM 15 Do you see where |' mreading

16 fronf

17 A | do.

18 Q Do you agree with that statenent?

19 MR, LAURENZI: (Objection. Form
10: 27AM 20 Scope.

21 BY MR EVANS:

22 Q Do you agree wth that statenent?

23 MR, LAURENZI: Objection. Form

24 and scope.
10: 27AM 25 A. | agree with the fact that for
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1 t he purposes of my opinion in this
2 decl aration, | have applied the plain and
3 ordi nary meani ngs as understood by a person
4 of ordinary skill in the art at the tinme of
10:27AM 5 the all eged invention.
6 Then i n paragraph 40 of ny
7 report, of ny declaration, | have construed
8 the termspatial reference frane.
9 What you are showi ng ne on the
10: 28AM 10 screen is not sonething that | wote. So |
11 need to | ook at the context of everything
12 that is related to that statenent.
13 Q | think you just covered it.
14 So you agree that no claim
10: 28AM 15 constructions are required for any term
16 ot her than "spatial reference franme"?
17 A My decl aration speaks for itself
18 where | say for the purposes of ny opinion
19 in this declaration, | have applied the
10: 28AM 20 pl ai n and ordi nary neani ngs as under st ood
21 by a person of ordinary skill in the art at
22 the tinme of the alleged invention.
23 | have further construed the term
24 “spatial reference frame," which is exactly
10:29AM 25 | what | say in paragraph 40 of ny
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1 decl arati on.
2 Q Wiy was "spatial reference frane"
3 the only termthat required construction?
4 MR, LAURENZI: Objection. Form
10:29AM 5 A | | ooked at the patent, the
6 intrinsic evidence and anyt hi ng al ong that
7 as seen by one of ordinary skill in the
8 art, and this is what | felt was needed to
9 do as | have described in paragraph 39, 40
10: 29AM 10 and beyond of ny report.
11 Q So you determ ned only spati al
12 ref erence needed to be construed in this
13 | PR?
14 A In this --
10: 29AM 15 MR, LAURENZI: (bjection. Form
16 A What |'ve said is that for the
17 pur pose of nmy opinion in this declaration,
18 |'ve applied the plain and ordinary
19 nmeani ngs as understood by a person of
10: 30AM 20 ordinary skill in the art at the tinme of
21 the alleged invention.
22 |"ve said that clainms 1 and 7 use
23 the phrase "spatial reference frane."
24 My opinion is that the term neans
10:30MM 25 | a reference frame associated wwth a 3D
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1 poi nting device which always has its origin
2 at the sanme pointing device and which the
3 axes are always fixed with respect to the
4 devi ce.
10: 30AM 5 Q No, | understand all of that.
6 Try to listen to ny question.
7 You, Doctor, are the one that
8 decided that the only termthat required
9 construction was "spatial reference frane,"”
10: 30AM 10 yes or no?
11 A This is nore than a year ago.
12 don't know the origin since this decision
13 was nmade.
14 My decl aration in paragraph 39
10: 31AM 15 and 40 is very clear on what the claimterm
16 and their ordinary neanings are being used.
17 Q | understand that.
18 |"mtrying to figure out is who
19 came up with these claimconstructions.
10: 31AM 20 Was it you or was it Sanmsung's | awers?
21 MR LAURENZI: | caution you not
22 to reveal any communications with
23 counsel .
24 And objection to the form
10: 31AM 25 A. Again, this was nore than a year
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ago, and sone of it mght be privileged
communi cat i on.

My decl aration in paragraph 39
and 40 | ays out ny thinking about the claim
terns.

Q Was all your opinions in your
decl aration come up with by you independent
of anyone el se?

MR, LAURENZI: And, again, |
caution the witness not to reveal any
comruni cations with counsel.

A What | have stated is that |
decl ared that all the statenents nade
herein of ny know edge are true and all the
statenents made on informati on and beli ef
are believed to be true. And that these
statenents were nmade with the know edge
that willful false statenents and the |ike
so made are puni shable by fine or

I nprisonnment or both under Section 1001 of

Title 18 of the United States code. | have
si gned that.

Q That doesn't answer ny question,
t hough.

Did you cone up with then? |
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1 understand that you agreed with them and
2 you believed they're true.
3 | "' m asking, did you cone up with
4 t henf?
10:32AM 5 MR LAURENZI: Sane questi on.
6 A For one thing, | have 35 years of
7 experience in research and teaching and a
8 ot of things |I've said in ny declaration
9 cones fromthat, fromtextbooks, from
10: 33AM 10 educati on, from supervising Ph.D. students
11 working in industry --
12 Q Wi ch textbooks? | didn't see
13 any listed in your material s considered.
14 A. Just -- there is actually.
10: 33AM 15 |'ve said in paragraph 17 that
16 I'mfamliar with the | evel of ordinary
17 skill in the art regarding the '846 patent
18 as of around Novenber 11th, 2010, i ncluding
19 | ate 2009 through early 2010.
10: 33AM 20 Q | understand that.
21 But you just testified that you
22 relied on textbooks and you're required to
23 identify everything that you rely on in
24 | formng your opinions, and there is no
10:34AM 25 | textbooks listed in materials considered.
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1 So |I'm asking, what textbooks did
2 you rely on that you were just referring
3 to?
4 A Thank you.
10:34AM 5 | f you did not cut off ny answer,
6 | was just about to get to that.
7 May | proceed?
8 Q | would appreciate if you got to
9 t he point quicker without all the
10: 34AM 10 preanbl es, though.
11 MR, LAURENZI: Objection to the
12 col | oquy.
13 A | "' m doi ng exactly that. |'ve
14 | said that | believe a person of ordinary
10: 34AM 15 skill in the art at the tine of the all eged
16 i nvention woul d have had an under graduat e
17 degree in electrical engineering --
18 Q No.
19 What textbooks did you consider
10: 34AM 20 in formng your opinions? Not what is the
21 person of ordinary skill.
22 What textbooks did you consi der
23 when drafting this declaration, if any?
24 A The textbook of what is studied
10: 34AM 25 by one of ordinary skill in the art who
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1 woul d have an undergraduate degree in

2 el ectrical engineering, conputer

3 engi neering --

4 Q VWhat are those textbooks? Can
10: 35AM 5 you provi de the nanes of them though?

6 | don't know what they are and

7 |"mthe one that needs to know.

8 A Any under graduat e degree, for

9 exanpl e, | ooking at graphics or | ooking at
10: 35AM 10 control theory and that's what a POSA --

11 Q Did you consider any textbooks in

12 drafting --

13 MR, LAURENZI: Wuld you let him

14 finish his answer please, Counsel?
10: 35AM 15 Q -- your decl aration?

16 MR. LAURENZI: Please let him

17 finish his answer.

18 MR. EVANS: |f he would actually

19 answer the questions, | would, Counsel.
10: 35AM 20 MR, LAURENZI: He's answering the

21 guesti ons.

22 MR. EVANS: No, he's actually not

23 even allow ng us to have the

24 cross-examnation that we're entitled
10: 35AM 25 to by statute.
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He's making this intentionally as
usel ess as possi bl e, Counsel.

MR, LAURENZI: He's permtted to
gi ve you full answers.

Were you finished your answer,
Doct or ?

THE W TNESS: No.

The past three questions you did
not allow --

MR, EVANS: (bjection.

Nonr esponsi ve.

BY MR EVANS:

Q Did you consider any textbooks
when form ng your opinions in this IPR
"yes" or "no"?

A. The t extbook are what of ordinary

Q "Yes" or "no," sir?

A The textbooks --

Q "Yes" or "no," sir?

MR, LAURENZI: Please let him
finish.

Q What textbooks did you rely on
when form ng these opinions?

"Yes, | did" or "no, | didn't."
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1 Those are the only acceptabl e answers.
2 And if you can't say any, just
3 say neither.
4 A | refer you to paragraph 17 of ny
10: 36AM 5 report of what one of ordinary skill in the
6 art knows.
7 Q So there are materials that you
8 relied on that you did not disclose in your
9 decl arati on then?
10: 36AM 10 MR LAURENZI: (bjection to form
11 A That's not what | said.
12 Q Well, that's the answer |'m
13 trying to get to.
14 Are there additional materials
10:36AM 15 | that you | ooked at and relied upon in
16 formng your opinion that aren't listed in
17 your expert declaration, "yes" or "no"?
18 A Looki ng at everything that is
19 di scl osed in ny declaration, including
10: 37/AM 20 paragraph 17, the answer woul d be no.
21 Q kay.
22 MR EVANS: Andrew, we can pull
23 down the exhibit, and I would like to
24 pul | up paper 14.
10: 37TAM 25 Let's go to page 4.

STENO.COM
(888) 707-8366 Page 73


http://www.Steno.com

10: 37AM

10: 37AM

10: 38AM

10: 38AM

10: 38AM

© 00 N o o B~ W N P

N D N D DNMNMNDN P P PP PR R R R
a A W N P O © 00 N O O b W N B+, O

MAJID SARRAFZADEH, PH.D.
FEBRUARY 27, 2026

JOB NO. 2435766

(Deposi tion Exhibit Paper014,

Docunent titled "List of Exhibits,"

mar ked for identification, as of this

date.)
BY MR EVANS:

Q Looki ng at the |ast paragraph on
this page, this is a pleading that Samsung
filed in this case about claim
construction.

And the | ast sentence reads:
"Sanmsung's position then and now was sinply
that the term'axial acceleration' whether
predi cted or neasured, has a nmeaning
wel | -under st ood by those of ordinary skill,
i.e., the term'ordinarily' enconpasses
three types of acceleration.'"

Do you see where |I' mreading

fronf
A Yes.
Q Do you agree with that statenent?
MR, LAURENZI: Objection. Form
Scope.
A. | don't know what Sansung's

position then is.

|f you want to share ne sone
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1 docunent related to that, | mght be able
2 to coment.
3 Q This sentence right here, do you
4 agree with it?

10: 38AM 5 MR, LAURENZI: Objection. Form
6 and scope.
7 A | don't know what Sansung's
8 position then is. You are not showi ng --
9 Q In the sentence it says, "then

10: 38AM 10 and now, i.e., the term'ordinarily'’
11 enconpasses three types of acceleration.""
12 | s that accurate in your opinion?
13 MR. LAURENZI: (nbjection. Form
14 and scope.

10: 39AM 15 A | can tell you what |'ve anal yzed
16 Is that axial acceleration is acceleration
17 Wi th respect to a given axis. That part is
18 accurate, and that's what |'ve used in ny
19 decl arati on.

10: 39AM 20 The rest of it | need to think
21 about it. | need to see what the previous
22 position of Sansung is. So | cannot
23 comrent on that right now.
24 Q Wul d the plain and ordinary

10: 39AM 25 meani ng, as any POSI TA woul d understand the
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1 term enconpass |linear centrifugal and/or
2 gravi tational accelerations or sone
3 conbi nation from anong the three?
4 A Pl ease repeat your question.
10: 40AM 5 Q Well, would the term "axi al
6 acceleration,” ordinarily enconpass three
7 types of accel eration, which wuld be
8 i near, centrifugal or gravitational, or
9 sonme conbi nation of the three?
10: 40AM 10 A Those are three exanpl es of axi al
11 accel erations there on a given axis.
12 Q Do you agree with this statenent
13 that Sanmsung nmade on page 4 here that we've
14 hi ghl i ght ed?
10: 40AM 15 MR, LAURENZI: (bjection. Form
16 and scope.
17 A Again, that's sonething that |
18 need to consider. | need to | ook at the
19 witing and position that Sanmsung took
10: 40AM 20 before as shown in here.
21 | can tell you and what |'ve
22 applied is that axial acceleration is
23 acceleration in a given identified axis.
24 Q So your plain and ordinary
10: 41AM 25 meani ng of "axial acceleration” is not this
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1 sentence. Like you did not apply this

2 sentence when you were anal yzi ng

3 Bassonpiere; is that correct?

4 A | have -- it mght turn out to be
10:41AM 5 | the sanme thing. The termthat |'ve used

6 for axial acceleration is acceleration in a

7 given axis. There are nore than one ways

8 to define --

9 Q Does it ordinarily enconpass
10: 41AM 10 three types of accel eration?

11 Do you agree with that statenent?

12 A. There are, anong ot her things,

13 | three types of acceleration that one could

14 | ook at. But there are other things that
10:42AM 15 | you may look at. So in generality, axial

16 accel eration is acceleration in a given

17 axi s.

18 Q Wel |, has Sanmsung made a true

19 statenent to the PTAB here, or would you
10: 42AM 20 say that this is not true?

21 MR, LAURENZI: Objection. Form

22 (bj ection. Scope.

23 A. | have to read the entirety of

24 t hi s what ever docunent you are show ng ne.
10: 42AM 25 This seens reasonable, what |'m | ooking at.
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VWhat |'ve used i s axi al

acceleration is acceleration in a given

axi s point.
Q You say you're a person of
ordinary skill in the art, correct?
A. Yes.
Q Now if | |ook at the footnote 2.
MR. EVANS: Can we scroll down,
Andr ew?

BY MR EVANS:

Q It says, "To the contrary,
Sanmsung expressly noted that a POSI TA,
person of ordinary skill in the art, would
recogni ze that the axial acceleration could
be any of linear, centrifugal or
gravi tational accelerations or sone
conbi nation from anong the three."

Do you see where |I' mreading
fronf

A. Yes.

Q Do you agree with that statenent
as a POsI TA?

MR, LAURENZI: Objection. Form
and scope.

A As a POSI TA?
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1 Q Yes.
2 A Yes, one who woul d understand
3 that there is linear acceleration. As an
4 exanpl e of axial acceleration that |
10:43AM 5 ment i oned, you can have centri fugal
6 accel eration and you can have gravitational
7 accel erati on.
8 Q s this the plain and ordinary
9 nmeani ng of the term "axi al accel eration”
10: 43AM 10 that you applied in your declaration?
11 A The pl ain and ordi nary neani ng
12 that | applied is -- can you bring it down
13 a bit so | can see the yell ow?
14 (Docunent review.)
10: 44AM 15 A Thank you, sir.
16 That axial acceleration is
17 accel eration in a given axis.
18 Q kay. Let's pull this down and
19 |'"d like to go to paper 20 now.
10: 44AM 20 Let's go down to page 7, please.
21 The | ast paragraph of page 7 specifically.
22 (Docunent review.)
23 | BY MR EVANS:
24 Q This is another file that
10: 45AM 25 Sansung, these |PRs.
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1 MR. EVANS: Can you scroll up a
2 little bit, Andrew?
3 BY MR EVANS:
4 Q Do you see where it says,
10: 45AM 5 "Specifically patent owner contains that
6 Bassonpiere's gravity-only prediction does
7 not di sclose predicted axial accel erations
8 t hat enconpass three types of accel eration
9 as petitioner's proposed construction
10: 45AM 10 requires"?
11 Do you see where |' mreadi ng?
12 A You read that correctly.
13 Q Do you understand that sentence?
14 MR, LAURENZI: Objection. Form
10: 45AM 15 and scope.
16 A. Go a few paragraphs up. | need
17 to read the entirety of it to see what the
18 context is.
19 (Docunent review. )
10: 46AM 20 A | need to read the entirety of
21 | this docunent to be able to comment on
22 t hat .
23 Q Wll, wthout that context, do
24 | you understand what patent owner is
10: 46AM 25 ar gui ng?
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1 MR, LAURENZI: (Objection. Scope.
2 A | have to read the entirety of
3 this docunent to provide any opinion.
4 My decl aration --
10: 46AM 5 Q | provided you the context of
6 what we're saying.
7 W interpret your Bassonpiere
8 read as identifying a gravity-only
9 accel eration as the predicted axi al
10: 46AM 10 accel eration and we're arguing that that
11 does not neet Sansung's definition, from
12 t he docunent we just |ooked at, that says
13 it should be three types of accel erations.
14 That's the argunent we're making
10: 46AM 15 of why these clains overcone Bassonpi ere.
16 Does that nmake sense to you? Do
17 you understand that argunent?
18 | "' m not asking you to agree with
19 It
10: 47AM 20 MR, LAURENZI: (Objection. Form
21 Scope.
22 A That's not sonething that | have
23 opined on in ny declaration. | have opined
24 on --
10: 47AM 25 Q | ' m aski ng, can you understand
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1 the argunent |I'm nmaking? | have not asking
2 if you opined on it.
3 | " m aski ng, do you under st and
4 what |' m sayi ng?
10: 47AM 5 MR, LAURENZI: Sane objections.
6 A | have to think about any
7 statenent that |I'mhearing for the first
8 time. So | need to think about that and
9 anal yze it before | can say anything about
10: 47AM 10 it.
11 Q Wll, let's | ook at the | ast
12 sentence of this paragraph.
13 A.  Ckay.
14 Q Because we just needed that
10:47AM 15 | context so that -- so now Samsung says,
16 "While it is true that axial accelerations
17 can be one of three types of accel eration,
18 there's no requirenent that Bassonpiere
19 di scl osed each of the three types of
10: 47AM 20 accel eration, as patent owner's argunent
21 appears to require."
22 Do you see where |I' mreadi ng?
23 A. | do.
24 Q So what we're arguing about is,
10: 48AM 25 pat ent owner was sayi ng that Sansung

STENO.COM
(888) 707-8366 Page 82


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 Interpreted, predicted axial accelerations
2 to require three types of acceleration and
3 now Sansung i s responding that, no, it does
4 not have to disclose all three types.
10:48AM 5 Do you understand that?
6 MR, LAURENZI: (Objection. Form
7 Scope. Foundati on.
8 MR. EVANS: There's only one
9 obj ection that's proper in these
10: 48AM 10 deposi tions, please.
11 So let's stick to that.
12 A. Again, that's sonething that --
13 | what | have opined on is what the predicted
14 axi al acceleration is by Bassonpiere. |
10: 48AM 15 have di scussed that in detail, for exanple,
16 on page 71 of ny declaration.
17 Q Let nme ask you. That's okay. |
18 don't want to get into all of that right
19 NOWw.
10: 48AM 20 ' mjust asking, do you
21 understand the distinction that |'mdraw ng
22 her e?
23 A. | have to think about it.
24 What | do understand is that the
10: 49AM 25 patent tal ks about predicted axial
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1 accel eration and --

2 Q | want to focus on --

3 A. -- any accelerations --

4 Q | don't want --
10: 49AM 5 A -- that is predicted, is going to

6 satisfy that requirenent, and that's

7 preci sely what |'ve done on paragraph -- on

8 page 71 of ny report.

9 Q What does "predicted" nean?
10:49AM 10 A So if I have travel ed hundred

11 mles, if | ook at the odoneter, exactly

12 hundred mles, if by way of another nethod

13 | predict that to be 97 or 103, that is a

14 predi cted val ue.
10: 49AM 15 Q How do | know what a predicted

16 acceleration is?

17 A It's a predicted val ue of

18 accel eration. And as Bassonpi ere by way of

19 exanpl e nmentioned, it's a priori estimation
10: 50AM 20 of the acceleration neasurenent, and it

21 provi des exanpl e of that.

22 Q Can you say that in a way that a

23 nor mal human bei ng can under st and?

24 MR, LAURENZI: Objection. Form
10: 50AM 25 A. | don't understand your questi on.
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1 Q You just keep restating the sane
2 t hi ng using the sanme words.
3 But |I'm asking you what those
4 wor ds nean, which requires different words.
10: 50AM 5 Soif it's a predicted
6 acceleration, is what | think | heard you
7 say, any predicted acceleration can be a
8 predi cted axial acceleration, how do you
9 know if it's predicted?
10: 50AM 10 A Agai n, Bassonpiere -- that's the
11 whol e i dea of extended Kalman Filter that
12 Bassonpi ere goes through in details.
13 Anong ot her places, it talks
14 about a priori estimation of the
10: 51AM 15 accel eration neasurenent. That's what you
16 measure based on certain factors.
17 And those factors are descri bed
18 in detail, for exanple, on page 70, 71, 72,
19 73, et cetera, of ny declaration.
10: 51AM 20 And Bassonpiere --
21 Q What is --
22 A -- and Bassonpi ere provi des an
23 exact way of doing that, provides that.
24 | have provided that anal ysis and
10: 51AM 25 descri bed how this prediction is done at
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1 the right time in relation to claimelenent
2 1E.
3 Q | understand that.
4 My question was a | ot sinpler.
10: 51AM 5 When you read the word "predicted
6 in the patent, what does the plain and
7 ordi nary nmeani ng of that word that you
8 appl i ed?
9 A So you have a neasurenent
10:52AM 10 normal ly in extended Kalman Filter and you
11 have a prediction of the sane item the
12 sanme quantity based on certain -- based on
13 certain nethodol ogy.
14 And extended Kal man Filter shows
10: 52AM 15 us that this predicted val ue, when conpared
16 to neasurenents, tells you where you are in
17 the system and gui des you in the right
18 direction.
19 Q What is the neasured value in
10: 52AM 20 Bassonpi ere?
21 (Docunent review. )
22 A Bassonpi ere, by way of exanple in
23 equation 23 and page 19, lines 8 through 9,
24 al so page 5, line 4 through 6, by way of
10: 53AM 25 anot her exanpl e page 29 through 4 tal ks
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1 about Ax, Ay and Az at the tinme or step K
2 Those are the nmeasured accel erati on val ues.
3 Q And what do those represent?
4 | What has been neasured?
10: 53AM 5 A Accel erati on.
6 Q Whi ch accel erati ons?
7 A. Acceleration in the X, Y and Z
8 direction as neasured by accel eroneter.
9 Q And what is causing those
10:53AM 10 accel erations?
11 A Many things. The environnent.
12 The novenents.
13 Q What does Bassonpi ere want to
14 nmeasur e?
10: 54AM 15 A. A nunber of things.
16 Q |s gravity one of then?
17 A Bassonpi ere, at the end of the
18 day, is interested in...
19 (Docunent review. )
10: 54AM 20 A measuring Dy and Dz.
21 Q What's that?
22 A | f you | ook at Bassonpiere...
23 (Docunent review.)
24 A ... by way of exanple figure 2,
10: 55AM 25 the coordinate x, y, z is shown and Dy and
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1 Dz is a vertical and horizontal

2 di spl acenent in the |lower case X, Yy, z

3 frame.

4 Q You said in extended Kal man
10: 56AM 5 Filter you have a neasurenent vector,

6 right?

7 A Yes. It depends, of course, in

8 general in certain coments, one of the

9 application is, you have a state and you
10: 56AM 10 have a neasurenent vector where you

11 regul arly nmeasure things.

12 Q And then you have a predicted

13 measur enent vector as well as part of an

14 extended Kalman Filter typically?
10: 56AM 15 A You coul d have a predicted val ue

16 I n sone instances of extended Kal man

17 Filter, that is correct.

18 Q And then you conpare that

19 neasured value with the predicted value in
10: 56AM 20 sonme way, right?

21 A I n sonme cases, you could do a

22 conparison of -- in certain contexts of a

23 neasured val ue and a predicted val ue.

24 Q |s that the type of EKF that is
10: 56AM 25 used i n Bassonpi ere?
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1 A What is "PKF"'?

2 Q "EKF," Extended Kalnman Filter, is

3 that not a common way to refer to it?

4 A | just didn't hear you.
10:57AM 5 Q My fault.

6 A Yes, it is EKF, absolutely.

7 So Bassonpi ere tal ks about an EKF

8 use a special kind of EKF, actually,

9 Ext ended Kalman Filter, and it shows how
10: 57AM 10 you go about setting up your Extended

11 Kal man Filter.

12 Q | want to cone back to the

13 docunent on the screen, page 20.

14 A Yes.
10: 57AM 15 Q And | want to focus on the

16 sentence, "While it is true that axial

17 accel erations can be one of three types of

18 accel eration, there is no requirenent that

19 Bassonpi ere di scl osed each of the three
10:57AM 20 | types of accel eration, as patent owner's

21 argunent appears to require."

22 Do you see that, right?

23 A. You read that well.

24 Q |s that the plain and ordinary --
10: 58AM 25 iIs that the sane plain and ordi nary neani ng
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1 that you applied in your declaration?

2 A | have to see the entirety of the

3 docunents because the context does matter.

4 | have not seen the docunent that you are
10: 58AM 5 show ng only four pages of it to ne.

6 What | have used is that the

7 predi cted axi al accel eration that

8 Bassonpi ere uses. |'ve provided the

9 specific vector for that, and |'ve tal ked
10: 58AM 10 about the priori estimtion of the

11 accel erati on neasurenent.

12 Q And so in your opinion, an axi al

13 accel eration can be any type of

14 accel erati on?
10: 58AM 15 A The word "predicted axi al

16 accel eration” is a prediction of axial

17 accel erati on.

18 Q My question was about axi al

19 accel erati on.
10: 59AM 20 And in your opinion, the plain

21 and ordi nary neani ng of that can be any

22 type of acceleration, correct?

23 A. My opinion is that the prediction

24 t hat Bassonpi ere provides here, which is
10: 59AM 25 YK-hat bar, is a predicted axial
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accel eration that he's using in the
Ext ended Kal man Filter.

Q Wi ch of the three types of
accel eration does that represent in
Bassonpi ere?

A So Bassonpiere is specifically
tal king about a multiplication by the
vector ), which is 001.

Q That's gravity, right?

A That is a gravity vector. And
that's the prediction that he's providing
as shown in equation 22.

Q So the predicted acceleration in
equation 22 of Bassonpiere is gravity?

A Equation 22 is a gravity-based
accel erati on.

Q | s the neasured axi al
accel eration in Bassonpiere al so supposed
to represent gravity?

A The neasurenent is done by a 3D X
or a nmulti-acceleroneter. So whatever
t hose acceleration values are in the
sensors that Bassonpiere tal ks about, those
are the acceleration values shown as Ax, Ay

and Az, on top of page 21.
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1 Q And that's what gets conpared to
2 the predicted gravity value, correct?
3 A. As we see in equation 23, the
4 accel eration value Ax, Ay and Az gets
11: 01AM 5 conpared with YK hat bar.
6 Q Looking at this sentence on the
7 screen again, there's no requirenent that
8 Bassonpi ere di scl osed each of the three
9 types of accel erati on.
11: 01AM 10 | s that consistent or
11 I nconsi stent with your opinion?
12 MR, LAURENZI: (Objection. Form
13 A. | have to read the entirety of
14 | this docunent to think about it. | don't
11: 01AM 15 know t he context of this docunent. | need
16 toread it for nyself and anal yze.
17 What | have anal yzed with respect
18 to Bassonpiere is that the YK vector shown
19 I n equation 22 as Bassonpiere explicitly
11: 02AM 20 says is a priori estimtion of the
21 nmeasurenent, i.e., it's a predicted axi al
22 accel erati on.
23 Q So is that consistent or
24 I nconsi stent ?
11: 02AM 25 MR, LAURENZI: Sane objection.
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1 A. | have to read the entirety of
2 this docunent that you have in front of ne,
3 and you are show ng a very small portion of
4 it to nme, for ne to be able to anal yze.
11:02AM 5 VWhat | can tell you is that the
6 acceleration estimation in Bassonpiere is
7 provi ded by equation 22.
8 Q Well, gravity is one of the three
9 types of accel eration that Sansung
11: 02AM 10 previously identified, right?
11 A | don't know what Sansung has
12 previously identified.
13 Q W were just looking at it. It
14 | was the footnote that we | ooked at on the
11: 02AM 15 | ast page that said linear, centrifugal and
16 gravity.
17 You don't renmenber that?
18 MR, LAURENZI: (Objection to form
19 A | do recall those words. | need
11: 03AM 20 to read the entirety of that docunent,
21 thi nk about it before | can say anything
22 about that.
23 Q VWhat is so difficult about this
24 sentence that you can't form an opinion
11: 03AM 25 ri ght now?
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1 It's just saying that Bassonpiere
2 could be any of gravity, l|inear or
3 centrifugal accel erations.
4 And |I''masking if your
11: 03AM 5 gravity-only read is consistent with that?
6 Do you agree or disagree?
7 MR, LAURENZI: (Objection. Form
8 Asked and answer ed.
9 A Agai n, when you show ne part of a
11: 03AM 10 docunent, there m ght be other parts in a
11 docunent that makes clarification or
12 explanation related to a sentence that you
13 are show ng ne out of context.
14 Q | agree with you 100 percent.
11: 03AM 15 But just based on the information
16 you have in front of you right now \What
17 IS your opinion?
18 |"monly asking for that. [|'m
19 not | ooking for a gotcha here. You're the
11: 04AM 20 expert. | know you understand this a | ot
21 better than ne.
22 |"mjust trying to determne if
23 what Sanmsung said here is consistent with
24 | the opinions you have provi ded on Sansung's
11: 04AM 25 behal f?

STENO.COM
(888) 707-8366 Page 94


http://www.Steno.com

11: 04AM

11: 04AM

11: 04AM

11: 05AM

11: 05AM

© 00 N o o B~ W N P

N D N D DNMNMNDN P P PP PR R R R
a A W N P O © 00 N O O b W N B+, O

MAJID SARRAFZADEH, PH.D.
FEBRUARY 27, 2026

JOB NO. 2435766

MR, LAURENZI: (Objection. Form

Scope.

A. Again, this docunent | really
need to understand it, how they are
explaining things, howit relates to the
rest of it. | haven't had that opportunity
ri ght now or before to do that.

| f you want to share ne, wth ne,
the entirety of this docunent, |'Il be nore
t han happy to go over it and provide
opi ni on.

|, in terns of predicted axial
accel eration, |1've shown, for exanple,
equation 22 of Bassonpi ere provides that.

And that's exactly what is needed
in the analysis |'ve provided in the claim
| anguage.

Q Way don't you downl oad docunents
14 and 20, that we just went over and we
can take a short break. And you can read
themto your heart's content, and then we
can cone back on the record.

Does that work?
MR, LAURENZI: He can read it on

the record. W're not going to use
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time off the record to do that.

BY MR EVANS:

Q Have you ever seen this docunent
bef ore?
A | don't believe so.

Q What did your attorney just tell
you?

MR, LAURENZI : You can answer

yes" or "no.
MR. EVANS: What did you just say
to hinf
MR. LAURENZI: | said "hold on"

Is what | said.

(Si mul t aneous crosstal k.)

MR. EVANS: Wy --

MR, LAURENZI: One thing --

MR. EVANS: You can't tell himto
“"hold on," sir. You are not supposed
to tell the witness howto testify, and
you are limted to objection forns. So
please limt yourself as the rules
require.

Can we have that agreenent?

MR LAURENZI: | amentitled to
assert privilege. | asked you to hold
STENO.COM

(888) 707-8366

Page 96


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 on and the wtness while | decided
2 whet her | needed to assert a privilege
3 bef ore he responded to the question.
4 That's all | did, Counsel.
11: 06AM 5 MR, EVANS: Well, I'"'mnot in the
6 roomwth you so it's hard for ne to
7 know. All | heard was nuffl ed
8 whi spering as the question was --
9 MR LAURENZI: |'m not --
11: 06AM 10 MR. EVANS: And it's on the
11 vi deot ape. So we can go back.
12 | "' m not accusing you of anything.
13 | " mjust saying please don't instruct
14 | the witness how to answer.
11: 06AM 15 Can we agree that that is
16 i nproper? |'mnot saying --
17 MR, LAURENZI: Absolutely it is.
18 That's not what | did.
19 MR. EVANS: That's fair. |'m not
11: 06AM 20 accusing you of that. Please Iimt
21 yourself to the objections the rules
22 require, and please do not tell the
23 Wi t ness how to answer the questions.
24 MR, LAURENZI: Ckay. Again,
11:06AM 25 | told you | didn't do that. So I don't
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1 need you to repeat again --
2 (Si mul t aneous crosstal k.)
3 MR. EVANS: [|'m not deposing you.
4 |"mjust telling you how | would |ike
11:06AM 5 you to conport yourself, and |I'm goi ng
6 to continue with ny deposition.
7 MR, LAURENZI: Again, | don't
8 need you to tell nme over and over.
9 MR EVANS: Let's go off the
11: 06AM 10 record if you're going to talk on the
11 record. Let's go off the record, and
12 the witness can read the docunent.
13 MR, LAURENZI: You don't need to
14 go off the record.
11: 06AM 15 VWhat is the question? Wy don't
16 you ask the question again.
17 BY MR EVANS:
18 Q Have you seen this docunent
19 bef ore?
11:07AM 20 A. Pl ease go to page 1. [|'m not
21 sure if |'ve seen this docunent or not.
22 Q Ckay. Wuld you like to take a
23 short break? | think we've been -- | don't
24 know how | ong we' ve been goi ng.
11:. 07TAM 25 A | ' m okay to proceed.
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Q Ckay.
A Pl ease proceed. If the court
reporter is not tired, |I'mokay to proceed.

MR EVANS: We can pull that
exhi bit down.
BY MR EVANS:

Q Let's pull up your declaration,
Exhi bit 1002, and | want to go to paragraph
72. Can you see that paragraph?

A. Yes.

Q Par agraph 22 says, "Bassonpiere
explains that equation 22 is derived from
mul tiplying a known rotation matrix for
pitch and roll by the gravity vector."

Do you see that?

A. Yes.

Q And that's that &G vector that
you were referring to earlier, right?

A | have tal ked about this vector G
subzero which has coordi nate 001

Q Now what this science is saying
Is that the predicted axial accel erations
you're identifying in Bassonpiere are a
predi ction of how gravity would be pointing

in the devices reference frane based on its
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1 current orientation, correct?

2 A This is showi ng how you apply the

3 gravity vector through a pointing device, a

4 3D pointing device, to be precise, and
11:09A0M 5 | that's the predictive acceleration that you

6 obtain, which is provided by equation, |

7 believe, it's 22.

8 Q But vector @0, is that in an

9 earth reference frane?
11: 10AM 10 (Docunent review. )

11 BY MR EVANS:

12 Q You can answer, Doctor.

13 (Docunent review.)

14 A. That is the reference frane
11: 10AM 15 related to capital X, Y, Z as Bassonpiere

16 tal ks about.

17 Q |s that an earth reference frane?

18 A Bassonpiere classifies that as a

19 reference frane related to capital X Y and
11: 11AM 20 Z.

21 Q What does that nean?

22 A It nmeans, if you | ook at, for

23 exanple, figure 2 of Bassonpiere and the

24 correspondi ng di scussion, he has a capital
11: 11AM 25 X, Y, Zreference frane and the rotations
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1 Theta and Psi are discussed with respect to
2 that franme. And, therefore, G001 is wth
3 respect to that frane.
4 Q But Bassonpi ere has three
11: 11AM 5 reference franes, right?
6 A At | east.
7 Q It's got the screen reference
8 frame?
9 A In figure 2, a screen reference
11: 11AM 10 frane as |lower case X, Yy, z is shown.
11 Q And then you have a device
12 reference franme which is capital X Y, Z?
13 A. There is a 3D pointer reference
14 | frame which is capital X Y, Z also shown
11: 12AM 15 in figure 2.
16 Q And then there is a carrier
17 reference franme defined as "UV' and "W"
18 right?
19 A There is a carrier or user
11: 12AM 20 reference franme, which is | ower case u, v
21 and w.
22 Q What is u, v and w?
23 A. Those are the carrier's reference
24 frane.
11: 12AM 25 Q What are they?
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1 A The carrier's reference frane.
2 Q VWhat are they in reference to?
3 A The carrier.
4 Q And what's that?
11:12AM 5 A The carrier, exactly that.
6 Q | don't know what a "carrier" is.
7 | " m aski ng you because you're an expert.
8 A. Ch, let ne see if | can find
9 where you can refer to it.
11: 13AM 10 Q And is it referencing the person
11 carrying the device, or is it sone other
12 frame?
13 A. So, | ook, please, page 11 of
14 Bassonpiere it says, |'mnot going to read
11: 13AM 15 the entire sentence, but nore specifically
16 It tal ks about the last reference frane u,
17 v, w nanmed the carrier reference frane,
18 which is associated with the part of the
19 body which creates the pointing notion.
11: 13AM 20 And t hroughout, | believe,
21 consi stently Bassonpiere calls that the
22 carrier reference frane.
23 Q So when that vector Q0 is 001,
24 | what direction is 1 going in?
11: 14AM 25 A. 1 is with respect to X, Y, Z So
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1 capital Z.

2 Q | s that down?

3 A. It depends where capital X Y, Z

4 iIs. It's in the direction of Z.
11 14AM 5 Q So if the device was laying flat

6 on the ground, that would be down?

7 A Yes. Correct.

8 Q And then if | rotated it by sone

9 angle, simlarly, relative to the earth, it
11: 14AM 10 | would still be down but now relevant to

11 that device franme of reference, it would be

12 at an angl e?

13 A. | don't foll ow your exanple or

14 your hand novenents. Sorry.
11: 14AM 15 Q Why does Bassonpi ere use a

16 rotation matrix?

17 A Use of rotation matrices is very

18 popul ar in dealing with three dinensional

19 novenent. There is the cosign version that
11: 15AM 20 Is being used. [It's called the cosign

21 version or other variations of it.

22 Q When you multiply -- when they

23 multiply the known rotation matrix for

24 pitch and roll by the gravity vector, what
11: 15AM 25 Is the result?
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1 A. So by & matrix, what you get is
2 the | ast coordinate of the rotation matrix
3 are related to pitch and roll. And that
4 provi des an estimte of what the

11: 15AM 5 acceleration is. And that's what we call
6 the predicted axial acceleration, or as
7 Bassonpiere called it, it's a priori
8 nmeasurenment, a priori estimte, or whatever
9 term he uses.

11: 16AM 10 Q And as we just established, that
11 predi cted acceleration, in this instance
12 here, in paragraph 72, is gravity?
13 A. That's predicted acceleration is
14 in the direction of capital Z.

11: 16AM 15 Q | s that gravity?
16 A. It's in the direction of capital
17 Z. \Werever capital Z is.
18 Q And what happened to the gravity
19 vect or?

11: 16AM 20 A So that G could be a gravity
21 vector, but nore generally, it's in the
22 direction of the Z vector.
23 Q I n paragraph 22, you are talking
24 about a gravity vector, though, right?

11: 17AM 25 A. Yes. And as | said, in sone
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1 cases, the vector 001 can either be called
2 the gravity vector because it's in the
3 direction of Z.
4 So I'mcalling it the gravity

11 17AM 5 vector, but precisely, it's a vector in the
6 direction of, if you look at capital X Y,
7 Z frame, it's in the direction of Z,
8 capital Z.

9 Q | s the purpose of nultiplying
11:17AM 10 | that gravity vector by the rotation matrix
11 to project gravity into the device or
12 poi nting device's frane of reference?

13 A. Sorry, | don't understand your
14 questi on.
11: 17AM 15 Q s this matrix, rotation matri x
16 multiplication, is it taking that gravity
17 vector and noving into a new frane of
18 ref erence?
19 A. It's looking at the rotation in
11:18AM 20 | two angl es, Theta and Psi and focusi ng on
21 the | ast conponent of that rotation matri x.
22 It's all about Theta and Psi angl es.
23 Q And Theta and Psi represent the
24 device's orientation?
11: 18AM 25 A. They are angles related to the 3D
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1 poi nti ng devi ce.
2 Q And what do they represent about
3 the 3D pointing device?
4 A So as Bassonpi ere says,
11: 18AM 5 advant ageously the Kalman Filter satisfies
6 at | east one of the follow ng conditions:
7 It states vector conprises at |east one
8 angl e of torsion Theta and Psi of the
9 poi nting device and other things that it
11: 19AM 10 denonstrates or represents, | should say.
11 Q That doesn't nean anything. [|'m
12 aski ng you what Theta and Psi represent in
13 regards to the point device, and you're
14 | just saying they're Theta and Psi .
11: 19AM 15 VWhat are they? Are they angles
16 of deviation representing how the pointing
17 device is oriented? Like what are we
18 t al ki ng about ?
19 A. Pl ease, do you have Bassonpiere
11: 19AM 20 in front of you? O later, |look at the
21 transcript, | ook at page 4 of Bassonpiere,
22 start with |ine 16.
23 It says, "The Kalnman Filter
24 satisfies at | east one of the follow ng
11: 19AM 25 conditions: |Its state vector X that
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1 conprises at | east one angle of torsion of
2 Theta and Psi of the pointing device."
3 This is in relation to capital X
4 Y, Z
11: 20\ 5 Q What are those angl es being
6 nmeasur ed agai nst?
7 A You start with capital X, Y, Z at
8 rest. And when you make a novenent wth
9 respect to its original position of the 3D
11:20AM 10 poi nting device, those are the angles that
11 you wi |l get.
12 Q And how does gravity play into
13 this Extended Kalman Filter in Bassonpiere?
14 A. So, again, when you take the Z
11: 20AM 15 direction of the vector and you take the
16 rotation matrix nmultiplied with that, you
17 get the acceleration in the third
18 di mrension. And that's how you get what you
19 have in equation 22 of Bassonpi ere on page
11: 21AM 20 19.
21 Q What do you nean when you said
22 “third di nension"?
23 A. So if you look at the rotation
24 matrix, it's a 3 by 3 matrix, the | ast
11: 21AM 25 colum of it, is what gets you equation 22.
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1 Q And what does that represent?
2 A That represents the | ast col um
3 of the rotation matrix with respect to
4 Theta and Psi angl es.
11.21AM 5 Q | feel like we're tal king past
6 each other. | get that. |'ma human bei ng
7 t hat has not studied 30 years of sensor
8 fusion |i ke you.
9 What does that nean in the real
11: 21AM 10 wor | d? Like, what are we tal king about?
11 “"Theta" and "Psi," that neans nothing to
12 ne.
13 What are we doi ng? Like, what
14 are we actually figuring out? Can you say
11: 22AM 15 it in a way that nmakes sense to a | ayman?
16 A. "1l do ny best.
17 G ven that these are obviously
18 techni cal concepts, so you start with the
19 poi nter in sone position.
11: 22AM 20 You nove that pointer. Your
21 final and ultimate goal is to see the
22 nmovenent of pointer maki ng a change on the
23 screen. That's the final goal in the
24 patent, '846, for exanple, and that's
11: 22AM 25 exactly what Bassonpiere is teaching.
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1 So as you nove the pointer, in
2 sone angl es by way of exanple, Theta and
3 Psi, two angles, you don't need to renenber
4 t he synbol s.
11 22AM 5 s that going to be accurate
6 angles or not? That's the whole point of
7 Ext ended Kal man Filter.
8 So you represent these angl es,
9 Theta, Psi, sone angle as a state. Then
11:23AM 10 | you perform neasurenent of the angul ar
11 velocities, how fast they are noving, what
12 their velocity is.
13 Then you represent the
14 accel eration. You neasure -- you estinmate
11:23AM 15 | that. That's the whol e equation 22.
16 Once you are done with all that,
17 you do an actual neasurenent of
18 accel eration and you see -- you conpare
19 themto see a difference. That tells you
11:23AM 20 i f where you are is in the correct place in
21 the Extended Kalman Filter, and if not, you
22 correct that by using equation 23 of
23 Bassonpi ere.
24 So basically you neasure, you
11: 24AM 25 make correction, you neasure -- this
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1 happens every day. Wen you are in your
2 car trying to get a GPS value in order to
3 know where you are and which direction to
4 head, is that GPS val ue correct or not.
11: 24\ 5 The answer is no. You take it
6 for granted, but it's not.
7 So Extended Kalman Filter in your
8 car al so used the physics. It uses your
9 accel eration, how nmuch you are novi ng your
11:24AM 10 steering wheel to the left and right, and
11 try to see if the estimate that you got
12 before is correct or not; and if not, how
13 far is it from being accurate. And you
14 keep correcting yourself.
11: 24AM 15 That happens all the tine as you
16 are driving your car and | ooking at your
17 GPS. So it's the actual neasurenents and
18 estimati on.
19 Q And gravity is the vector that's
11: 25AM 20 used for that error correction from
21 accel eroneters, right?
22 A It is the third dinension of the
23 X, Y, Z coordinate.
24 Q Are you saying that is gravity or
11: 25AM 25 are you saying that is a different thing
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1 fromgravity?

2 | don't know what you nean when

3 you say that.

4 A VWhat | nean is, to be absolutely
11:25AM 5 correct, you have to call that the Z

6 direction. Because everything Theta, Psi,

7 they are all defined with respect to the 3D

8 poi nting device, right?

9 Therefore, everything is with
11:25AM 10 respect to that franme of reference.

11 And when you nmultiply that by

12 001, the actual value is in the Z

13 direction. And that's how you get the

14 estimate of the acceleration, i.e.,
11:26AM 15 equation 22 of Bassonpi ere.

16 Q So the Z direction in Bassonpiere

17 Is a direction toward the earth?

18 A It is whatever the Z direction

19 Is. Werever you start from
11: 26AM 20 Q What did they select in

21 Bassonpi ere?

22 A The description in Bassonpiere is

23 nore general with respect to frame of

24 references. And the reason is, they want
11: 26AM 25 to be general in case you are in a general
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1 situation.
2 One exanple is that they used the
3 001 vector, along the main axis.
4 Q And that's gravity?
11:27TAM 5 A It can be gravity.
6 Q s it gravity?
7 A And therefore I'musing the
8 exanple of gravity just to say that's an
9 exanple of what it could be.
11: 27AM 10 Q s it gravity in Bassonpiere?
11 A It is in the direction of capital
12 Zin the reference frane.
13 Q So you're saying capital Zin the
14 reference frane is the sane direction as
11:27TAM 15 gravity?
16 A. No. I'msaying capital Zis a
17 general direction, whatever it is.
18 Q So why did you choose gravity?
19 A. One exanple is when Zis in the
11:27AM 20 direction of gravity. That's just an
21 exanpl e.
22 Q So you just chose to do that?
23 A. That's an exanple. | provided an
24 exanple, and | just provided to you the
11. 27TAM 25 general setup of Bassonpi ere.

STENO.COM
(888) 707-8366 Page 112


http://www.Steno.com

© 00 N o o B~ W N P

e e
A W N P O

11: 28AM

e e e
© 0 N o O

11: 39AM

N DN NN
w N B O

24
11: 39AM 25

MAJID SARRAFZADEH, PH.D.
FEBRUARY 27, 2026

JOB NO. 2435766

MR. EVANS: Let's pull this down,
and | want to go to Exhibit 2026.

(Deposition Exhibit 2026,
Responsi ve Declaration of M Ray
Mercer, Ph.D., marked for
identification, as of this date.)

| don't know if anybody needs a
break. This would be a decent tine for
one.

THE W TNESS: The court reporter?

COURT REPORTER: Can we take ten?

MR, EVANS: Sure.

THE VI DEOGRAPHER: W are off the
record. The tinme is 11:28 a.m Pacific
tine.

(Recess is taken.)

THE VI DEOGRAPHER: W are back on
the record. The tinme is 11:39 a.m
Pacific tinme.

MR EVANS: |1'd like to pull up
Exhi bit 2026 now.

BY MR EVANS:
Q This is a declaration that was
filed by Dr. Mercer on behalf of Sansung

El ectronics as part of the CyWe case on
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1 March 19th, 20187
2 Have you seen this before?
3 A. | m ght have in the previous
4 case. | don't recall being six years or so
11:40AM 5 fromthe date of -- or eight years fromthe
6 date of this docunent.
7 Q Sur e.
8 But you haven't considered it as
9 part of this lawsuit or this | PR?
11:40AM 10 A Say that again?
11 Q You haven't reviewed it as part
12 of this inter partes review process?
13 A | have not.
14 Q And this isn't sonething you
11: 40AM 15 relied on when you were writing your
16 decl arati ons?
17 A What |1've relied on or
18 considered, at least, is in ny declaration.
19 Q So if it's not listed there, you
11: 40AM 20 didn't rely onit?
21 A That's fair.
22 Q Let's go to paragraph 70.
23 Do you see where it says, "A
24 POSI TA woul d have understood the term
11 41AM 25 "axi al accelerations' could have nultiple
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1 possible interpretations"?

2 A | see that.

3 Q Do you agree with that?

4 MR, LAURENZI: (Objection to form
11: 41AM 5 A | have to ook at this entire

6 declaration to see how he's using the words

7 "multiple possible interpretation.”

8 Q "' mjust saying sitting here

9 right now as a person of ordinary skill in
11 41AM 10 the art, is that sonething that you woul d

11 agree wth?

12 A | need to | ook at the context.

13 Wt hout |ooking at it, I cannot comment.

14 Q Let ne ask you this: Do you
11:41AM 15 | think the term "axial accelerations," as it

16 Is used in the patents, could have possible

17 multiple interpretations?

18 A What |'ve used is the

19 acceleration in a given axis. And that's
11: 42AM 20 | what |'ve used throughout ny analysis in

21 thi s case.

22 Q If we go down to paragraph 72 it

23 | says, "In general, an accel eroneter reports

24 three different types of acceleration,
11. 42AM 25 | i near accel eration, centrifugal
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accel eration, and gravitational
accel eration.”
Do you see that?
A You read that correctly.
Q | s that accurate?
MR LAURENZI: (Objection to form
A. | have to | ook at the context.
Certainly there are different types of

accel erati ons.

Q Are there nore than just those
t hree?
A. It depends how you classify. You

coul d have continuous accel eration. You
coul d have di sconti nuous accel eration, you
can have non-1|linear accel eration.

So it depends what purpose it is
that you are doing the classification for.

Q Just in general, as a person of
ordinary skill in the art, do you think
that sentence in paragraph 72 is true?

A Can you at |east show ne the
entirety of paragraph 72, or that's it?
Ckay.

Go back, pl ease.

(Docunent review. )
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1 A. | have to |l ook at the entirety of

2 this declaration to see whether | agree

3 with it or not. It depends on how he's

4 using this term what he's neani ng by
11: 43\ 5 paragraph 72, which is part of a huge

6 docunent, a 45-page docunent.

7 Q So sitting here right now you

8 don't know?

9 A. Sitting here right now as a
11:43AM 10 scientist would do, | need to | ook at the

11 entirety of a docunent before | can provide

12 an opi nion on one sentence in a 45-page

13 docunent.

14 Q So you | ack sufficient
11: 44AM 15 information to know if an accel eroneter

16 reports three different types of

17 accel eration?

18 MR, LAURENZI: (Objection. Form

19 A As | said, an accel eroneter can,
11: 44\ 20 | for exanple, report a |linear acceleration

21 by way of exanple, but how he's using this

22 sentence, | need to |look at the entirety of

23 t he declaration before | can conment.

24 Q So if | say you're not sure, is
11 44AM 25 that an accurate representation of your
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1 testinony right now?
2 A An accurate representation wll
3 be that | need to | ook at an entirety of a
4 docunent before I can nmake any comment
11:44AM 5 about one sentence out of a 45-page
6 docunent. That woul d be accurate.
7 Q Let's go to paragraph 73.
8 It says, "The '438 patent does
9 not di scl ose whet her the axi al
11:45AM 10 accel erations are |linear accelerations,
11 centrifugal accel erations, gravitational
12 accel erations, or one of several possible
13 conbi nations of these three."
14 Do you see that?
11: 45AM 15 A You read that correctly.
16 Q s that, in your opinion, an
17 accurate statenent?
18 MR, LAURENZI: (Objection to form
19 A. Today |''m not providing an
11: 45AM 20 opi ni on about the '438 patent.
21 Q Well, let's change it to the ' 687
22 pat ent .
23 Does that patent disclose whether
24 | the axial accelerations are |inear
25 accel erations, centrifugal accel erations,
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1 gravitational accelerations or one of the

2 several possible conbinations of these

3 t hree?

4 A The ' 846 patent tal ks about
11 46AM 5 acceleration in an accel eroneter, and by

6 way of exanple, an accel eroneter can be a

7 | i near accel eronmeter neasurenent.

8 Q So you woul d say the patent does

9 di scl ose this information?
11: 46AM 10 A | did not say that.

11 MR, LAURENZI: (Objection to form

12 A No --

13 Q Are you saying that it does or

14 does not disclose this information? That's
11: 46AM 15 all I want to know.

16 A. The patent tal ks about an

17 accel eroneter that, by way of exanple, can

18 be a |inear accel eroneter neasurenent.

19 Q When you read the patents, were
11: 46AM 20 you able to ascertain what the term "axi al

21 accel erations" neant?

22 A Yes.

23 Q And the scope of it wasn't

24 uncertain to you?
11:47AM 25 A. The word "axial acceleration"?
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1 Q Yes.
2 A It was clear what they nean by
3 t hat .
4 Q Ils that a word that has a
11, 47TAM 5 wel | - under st ood neani ng by persons of
6 ordinary skill?
7 A Usual |y peopl e are specific and
8 use terns such as |inear acceleration or
9 acceleration in general. | have not seen
11:47AM 10 | the word "axial" in the literature often.
11 But reading the patent and the
12 fact that it it's using by way of exanple
13 an accel erator or accel eroneter, | should
14 say, then it's kind of clear what they nean
11:47AM 15 by that.
16 Q Do you know how to obtain the
17 val ue of one or nore of these individual
18 conponent accel erations from accel eroneter
19 dat a?
11: 48AM 20 A Certainly there are filtering
21 al gorithm such as Bl ender where you can
22 feed in an accel eroneter values and it
23 gi ves you different types of accel eration,
24 for exanple --
25 (Reporter clarification.)
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1 A. For exanple, it can give you the
2 Y direction accel erati on.
3 Q Were you capable of doing that in
4 the 2009 and 2010 tine franme?
11 49AM 5 A I n 2009, you could get val ues of
6 different types of acceleration via various
7 types of filtering algorithm |'ve done
8 t hat nysel f.
9 Q So when paragraph 75 says, "If
11: 49AM 10 the axial accelerations are interpreted as
11 the sum of the three accel erations
12 descri bed above, which is the case
13 generally, it would have been unclear to a
14 POSI TA how to obtain the val ues of one or
11: 49AM 15 nore of the individual conponent
16 accel erations."
17 That is a false statenment?
18 MR, LAURENZI: (Objection. Form
19 A It really depends on the context.
11: 49AM 20 What | said is sone conponents of
21 accel eration, such as X, Y, Z can be
22 extracted. For exanple, if you have a 3D
23 accel eronmeter and you want to find novenent
24 in certain direction, that would be -- that
11: 50AM 25 was a possibility.
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1 Q Let's go to paragraph 165 --

2 A My comment was not related to

3 paragraph 73. It was general.

4 Q Thank you for that clarification.
11:50AM 5 A O course.

6 MR EVANS: Scroll up alittle

7 bit.

8 BY MR EVANS:

9 Q Do you see where it says
11: 50AM 10 “predi cted axial acceleration anbiguities"?

11 A Yes.

12 Q And then you see paragraph 164

13 right under that it says, "A person of

14 ordinary skill in the art would have
11: 50AM 15 understood that the term predicted axi al

16 accel erations could have nultiple possible

17 Interpretations for the same reasons that

18 axi al accel erations can have multiple

19 possible interpretati ons described above in
11:51AM 20 | the paragraphs we just |ooked at."

21 Do you see that?

22 A Yes.

23 Q Do you agree with that statenent?

24 MR, LAURENZI: (Objection to form
11:51AM 25 A This is in relation to, for
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exanple, the '846 patent?
Q Sur e.
MR, LAURENZI: (Objection. Form
A | need to ook at the entirety of
this docunent to see what this is all

about. This is not clear what the context

Is. | cannot conment on it.

Q Well, let's | ook at the next
paragraph. It says specifically, "A person
of ordinary skill in the art would not have

known whet her predicted axial accel erations
were a prediction of linear accel eration,
centrifugal accelerations, or gravitational

accel erations or sone conbi nati on of the

three."
Do you see that?
A | do.
Q | s that accurate?
MR, LAURENZI: (Objection. Form
A | need to see the entirety of

this docunent before |I can coment on it.

Q Speaki ng for yourself, have you
reviewed the patents-at-issue here, the
'846 and ' 687 patents.

Are you able to determ ne whet her
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1 predi cted axial accelerations were a

2 prediction of |inear accel erations,

3 centrifugal accel erations, gravitational

4 accel erations or sone conbi nation of the
11:52AM 5 three?

6 A That's not sonething that |

7 needed to anal yze for ny report.

8 Q It's aski ng whet her you can

9 understand the term axi al accel erations
11:52AM 10 nmeant, right?

11 A Yes, and | provided an answer.

12 Q Do you, as a person of ordinary

13 skill in the art, understand what the term

14 predi cted axial accelerations neans in the
11: 52AM 15 context of the patents-at-issue in this

16 | PR?

17 A The predicted axial accel eration,

18 generally, is a prediction of acceleration

19 around an axis.
11:53AM 20 Q | s the anmbiguity discussed in

21 paragraph 165 sonething that was a probl em

22 for you?

23 MR, LAURENZI: (Objection. Form

24 A | need to look at the entirety of
11: 53AM 25 t he docunent, 45-page or so docunent,
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1 before I can comment on that.

2 Q Well, this is one person of

3 ordinary skill in the art saying what

4 anot her person of ordinary skill in the art
11:53A 5 | woul dn't have been able to understand about

6 the term predicted axial accel erations.

7 And all | want to know is, does

8 that apply to you or not?

9 MR, LAURENZI: (Objection. Form
11: 53AM 10 A | need to ook at the entirety of

11 the docunent in front of you to see how

12 this person of ordinary skill in the art in

13 the context is using the terns and the

14 anal ysis of, for exanple, paragraph 165.
11: 54AM 15 Q So you never nade a determ nation

16 of what type of accelerations the patents

17 are tal king about when they referred to

18 predi cted axial accel erations?

19 A Predi cted axial acceleration are
11: 54AM 20 predi ction of acceleration with respect to

21 a given axis.

22 Q Do you agree with Dr. Mercer here

23 that the termpredicted axial acceleration

24 does not have a plain and ordinary neani ng?
11: 54AM 25 MR, LAURENZI: (Objection to form
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1 A. | have to |l ook at the entirety of
2 hi s docunent to see what context he's using
3 t hat .
4 Q But based on paragraphs 164 and
11 54AM 5 165, he's saying that a person of ordinary
6 skill in the art would not be able to
7 understand the scope of this term correct?
8 MR, LAURENZI: (Objection. Form
9 A. | cannot comment on one paragraph
11: 55AM 10 out of a 46-page docunent w t hout
11 review ng, thinking and analyzing it.
12 Q Wiy not? | nean, we do limted
13 information problens all the tine in
14 sci ence and engi neeri ng.
11: 55AM 15 This is a word problem This is
16 all you were given.
17 The question is: Do you agree
18 that a POSA coul d understand the term
19 “predicted axial acceleration" or not?
11: 55AM 20 MR, LAURENZI: (Objection. Form
21 Asked and answer ed.
22 A As | nmentioned, to do the proper
23 scientific analysis and to respond to you,
24 | need to look at the entirety of this
11: 55AM 25 45- page docunent. | cannot in vacuum from
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one sentence or a couple of lines, make a
det erm nati on.

Q Way didn't you review this when
you were providing your declarations in
this case?

MR, LAURENZI: (Objection. Form
| caution you not to reveal any

di scussions with counsel .

MR. EVANS: Unl ess they're about
facts that you relied on.

A Again, this ny declaration, by
way of exanple, the exanple '846 patent,
that's what |'ve relied on and worked on.

Q But you don't think it would be
I nportant to understand how ot her persons
of ordinary skill in the art have
interpreted the clains of the related
patents that shared specification to
determne if what you were sayi ng was
correct?

MR, LAURENZI: Objection. Form

A | have reviewed the '846 patent
and | have done ny anal ysis of by way of
exanpl e the ' 846 patent.

Q Does Sanmsung agree wi th your
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I nterpretations of the patents?

A Same, you need to depose Sansung
for that.
Q Have you discussed it wth anyone

at Samsung?
MR, LAURENZI: Instruct the
Wi tness not to answer on privil eged
gr ounds.
MR. EVANS: People he's talked to
is not privileged. That's not

privileged information.

A. | have been instructed not to
answer .
Q Have you had any di scussions with

anyone at Sanmsung?

MR, LAURENZI: Answer "yes" or

no," if you know or renenber.
A In ny life?
Q As part of this case.
A | don't believe so.
Q Have you worked w th anyone ot her

than the attorneys in providing your

opi ni ons?
A In this case?
Q Yes.
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1 MR, LAURENZI: (Object to form
2 You can answer yes or no.
3 A | don't believe so.
4 Q Was any information that you
11.57AM 5 relied on in formng your opinions provided
6 to you by those attorneys?
7 A Every opinion that | have, as |
8 stated in ny declaration, are ny opinion.
9 Q That wasn't ny question.
11: 58AM 10 A ' mnot sure, then, what you're
11 aski ng.
12 Q Was any information that you
13 relied on in formng your opinions provided
14 to you by those attorneys?
11:58AM 15 A. "' m not sure how to answer that.
16 | " ve had discussion with the attorneys, but
17 the opinions provided are all m ne.
18 Q Do you know what | nean when |
19 say rely on sonething in support of your
11: 58AM 20 opi ni ons?
21 A No. Everything |I've relied on
22 are nmy own opinion, background, know edge,
23 and the docunents that |'ve | ooked at.
24 Q Did the attorneys provide you
11:58AM 25 | with any cl aimconstruction positions in
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1 | this case?

2 A Again, as |'ve stated, the claim

3 constructions are shown in nmy decl aration.

4 Q Where did those cone fronf
11:59AM 5 A For the nost part, they are plain

6 and ordi nary neani ng.

7 Q And who decided to apply the

8 pl ai n and ordi nary neani ng?

9 A It's nmy opinion that, as | say on
11:59AM 10 page 21 of ny report, that | have applied

11 the plain and ordi nary neani ngs as

12 understood by a person of ordinary skill in

13 the art at the tine of the all eged

14 I nventi on.
12: 00PM 15 Q And were you told to do that by

16 the attorneys that you're working with?

17 MR, LAURENZI: (Objection. Form

18 | caution the witness not to

19 reveal any conmmuni cations with counsel.
12: 00PM 20 A As |'ve nentioned, it's ny

21 opi nion that, and for the purposes of ny

22 opinion in these declarations, |'ve applied

23 the plain and ordi nary neani ngs as

24 understood by a person of ordinary skill in
12: 00PM 25 the art at the tine of the alleged
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I nventi on.
Q Were you provided a shell to
start witing your declaration?

MR, LAURENZI: | instruct the
W tness not to answer.

BY MR EVANS:
Q Did you wite every word in your
decl aration?

MR, LAURENZI: Instruct the
W tness not to answer.

MR. EVANS: You can't do that.

MR, LAURENZI: Yes, | can.

MR. EVANS: How he wote his
opi ni on?

MR, LAURENZI: That's not what
you' ve asked. It goes to drafts. It
goes to privil eged and protected.

MR. EVANS: Howis a "yes or no,
did you wite every word in your
declaration" in any way venture into
wor k- product or attorney-client
privil eged conmuni cati ons?

MR, LAURENZI: Because they were
drafts.

MR EVANS: Privileged is waived
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1 on drafts then.
2 MR LAURENZI: No, it's not
3 wai ved on drafts.
4 MR. EVANS: The exi stence of
12:01PM 5 them That's not a privileged thing,
6 but you just admtted it.
7 MR, LAURENZI: | didn't admt --
8 MR. EVANS: You just said there
9 were drafts. You said that in the
12:01PM 10 record, right?
11 MR, LAURENZI: Let ne see the
12 record.
13 | said if there were -- Counsel
14 - -
12:01PM 15 MR. EVANS: Because there were
16 drafts.
17 MR LAURENZI: No, it's a
18 privileged conmuni cati on.
19 | BY MR EVANS:
12: 01PM 20 Q Let nme ask you this, Professor,
21 were there drafts of your report or did you
22 do it in one go?
23 MR. LAURENZI: | instruct the
24 W tness not to answer.
12: 01PM 25 BY MR EVANS:
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1 Q Did you type up your report?
2 Your decl aration?
3 A. There were parts of it that |
4 typed, yes.
12:02PM 5 Q Whi ch parts?
6 A It's nore than a year. | don't
7 r emenber .
8 Q What substantively, |ike what did
9 you wite about?
12: 02PM 10 A There were parts of the report
11 that | wote. It's, again, nore than a
12 year. And there were --
13 Q So parts you didn't wite?
14 MR, LAURENZI: | instruct the
12:02PM 15 W tness not to answer.
16 BY MR EVANS:
17 Q You can answer, if you want.
18 A | " ve been instructed not to
19 answer .
12:02PM 20 Q What's your process for witing
21 your decl arations? Explain to nme how these
22 came to be in?
23 MR. LAURENZI: Instruct the
24 W tness not to answer.
12:02PM 25 BY MR EVANS:
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1 Q Did you review the patents before
2 you wote your declaration?
3 A. One of the first things that |
4 did was prior to working on this case was
12:03PM 5 to review the patents.
6 Q What el se did you do before you
7 started witing?
8 A. | reviewed sone prior arts. By
9 way of exanple, | |ooked at the prosecution
12:03PM 10 history of the '846 patent. This is
11 related to the ' 846 decl arati on.
12 Those are sonme that cone to m nd.
13 And eventually, | did review what
14 |'ve shown on page 4 of ny '846
12: 03PM 15 decl arati on.
16 And all these argunents, or all
17 t hese di scussions are for '846. And
18 anal ogous di scussion for the other patent.
19 Q How many hours did you spend
12: 04PM 20 witing this declaration? Just ball park.
21 A It's nore than a year. | don't
22 remenber.
23 Q Li ke 20 hours? More or |ess?
24 A. My guess is nore. But that's
12: 04PM 25 purely a guesstimate at this tine.
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1 Q You think nore or |less than 50
2 hour s?
3 A. It's nore than a year. | don't
4 r emenber .
12:04PM 5 Q Did you approach this declaration
6 with the sane rigor and net hodol ogy that
7 you use when witing scientific papers?
8 A | have used a rigorous approach
9 in witing ny declaration.
12: 04PM 10 Q That's not the question |I asked,
11 t hough.
12 A. | think it inplies, yes.
13 Q Then just say yes.
14 So you did apply the sane
12: 05PM 15 ri gorous net hodol ogy you used for
16 scientific papers to this declaration?
17 A Met hodol ogy, vyes.
18 Q Do you regularly wite scientific
19 papers?
12: 05PM 20 A |, along with ny Ph.D. students,
21 wite scientific papers.
22 Q So you wite portions of thenf
23 A. Sonmetimes. It all depends. |
24 have 600 publications, nmany textbooks, so
12: 05PM 25 it kind of varies.
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1 Q Were you coaut hors on those?
2 A Many of my articles and textbooks
3 have coaut hors.
4 Q What is your decision point for
12:05PM 5 deciding if sonebody should be a coaut hor
6 on one of your papers?
7 A It varies case by case-by-case
8 basis. By way of exanple, when | have a
9 Ph.D. student with whom | spend several
12: 06PM 10 years working on a topic, that person is
11 going to be a quoter on an article that we
12 | jointly authored.
13 Q Wul d anybody be a coaut hor on
14 | your declarations in this case?
12: 06PM 15 MR, LAURENZI: (bjection to form
16 A. These are all ny declarations. |
17 woul dn't say anyone is a coaut hor of ny
18 decl ar at i ons.
19 Q Let's go down to paragraph 199.
12:07PM 20 This says, "A person of ordinary skill in
21 the art would have understood that it is
22 only mat hematically possible to generate an
23 orientation output based on axi al
24 accel erations and magneti smreadings, if
12: 07PM 25 the axial accelerations are interpreted to
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1 be based exclusively on the gravitational
2 accel erations.”
3 Do you see where | read that
4 fronf
12.07PM 5 A Are you | ooki ng at paragraph 199?
6 Q Yes.
7 A Ckay. Let ne read it.
8 | see what you read.
9 Q Do you agree with that statenent?
12:08PM 10 MR, LAURENZI: (bjection. Form
11 A | have to look at the entirety of
12 the docunent to think about this particular
13 par agr aph.
14 Q "' mjust tal kinng about when
12:08PM 15 | you're trying to do orientation outputs
16 generally, is this statenment correct? Just
17 in general, not in the context of the
18 pat ent s?
19 MR, LAURENZI: (Objection to form
12:08PM 20 A | have to look at the entirety of
21 t he docunent you are show ng ne before
22 can conment.
23 Q So you don't have enough
24 expertise to know sitting here right now
12:08PM 25 | whether that's true or not?
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1 MR, LAURENZI: (Objection. Form
2 A Sonetinmes in a |l arge docunent
3 requires clarification and justification
4 and exceptions that are nade. So | need to
12:08PM 5 | ook at all of that before |I can coment on
6 paragraph 199 of the report you are show ng
7 ne.
8 Q Let ne tell you there is no other
9 reference to this anywhere else in the
12: 08PM 10 docunent. This is the only the tine it's
11 said, and there is no clarifications.
12 | f you accept that that's true,
13 If that is reality, what is your opinion on
14 | this statenent?
12: 09PM 15 A | need, as a technical person, to
16 verify all of that nyself. There m ght be
17 references and exanpl es and exceptions that
18 may be no one el se or you have not
19 realized. So | need to do that analysis
12:09PM 20 for nyself.
21 Q Can you nmake orientation
22 determ nati ons using accel erati ons ot her
23 than gravity?
24 A Say that again?
12: 09PM 25 Q Can you nmake orientation
STENO.COM
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1 determ nati ons using accel erations ot her

2 than gravity?

3 A. That's not sonething that | have

4 anal yzed. | need to think about that.
12:10PM 5 Q Was gravity a common accel eration

6 used for determning orientations?

7 A Say that again?

8 Q s gravity a commonly used when

9 maki ng orientation determ nati ons?
12: 10PM 10 A In orientation analysis, for

11 exanpl e, what Bassonpi ere does, gravity has

12 been used to drive and cone up with Theta

13 and Psi angles, i.e., orientation of the 3D

14 poi nting devi ce.
12: 10PM 15 Q Wul d you agree that an

16 accel eroneter can be particularly useful in

17 determ ning the direction of gravity down

18 acting on an object in three dinensions?

19 A | need to | ook at the context of
12:10PM 20 what you are reading from | cannot --

21 Q Par agraph 20 of your decl aration

22 in this case.

23 A O which --

24 Q Your decl arati on.
12:11PM 25 A. Wi ch?
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1 Q They're both the sane in

2 par agr aph 20.

3 (Docunent review.)

4 BY MR EVANS:
12:11PM 5 Q You' ve al ready opined on this.

6 | m not sure why you're uncl ear about what

7 you' ve sai d.

8 Wiy do you need to read

9 everyt hi ng agai n?
12:11PM 10 A. Ri ght .

11 So in the context of this patent,

12 '846 patent, what |'ve said in paragraph 20

13 IS accurate.

14 Q What about just generally, is an
12: 11PM 15 accel eronmeter useful in determning the

16 di rection of gravity?

17 A There are so nmany gener al

18 princi pals and exanpl es and corner cases, |

19 cannot provide a general comment on that.
12:11PM 20 In the context of --

21 Q | n paragraph --

22 A | n paragraph 20 of ny report,

23 what |'ve said is absolutely accurate.

24 Q Ckay. Are you disagreeing wth
12:12PM 25 | this paragraph 199 up on the screen, that
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1 it is only mathematically possible to
2 generate an orientati on output based on
3 axi al accel erati ons and magneti sm readi ngs
4 I f the exact axial accelerations are
12:12PM 5 interpreted to be based exclusively on the
6 gravitational accelerations.
7 s that true or fal se?
8 A | need to ook at the entirety of
9 t hat docunent and think about it and
12:12PM 10 analyze it before |I can coment on
11 par agraph 199.
12 Q So this is a situation you' ve
13 never encountered in your career? You've
14 never dealt with this?
12:12PM 15 A. Again, to comment what, quote,
16 unquote, the situation is, | need to read
17 the entirety of that docunent.
18 | cannot comment on it in a
19 vacuum
12:13PM 20 Q But | thought you were an expert
21 i n sensor fusion algorithns and orientation
22 mat h, are you not?
23 A | am
24 And in certain -- that's why I'm
12: 13PM 25 being extra careful to say the context
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matter.
W need to | ook at things --
Q What context do you need?
A -- in ternms of patent anal ysis.

We need to | ook at how patent defines
certain terns and only then one can nake an
anal ysi s and comment.

For exanple, when | provided ny
opi nion in paragraph 20 of ny report, |
have t hought about that quite a bit before
witing it down.

Q When you wote that paragraph 20
In your report, is that the first tine
you' ve ever thought about those concepts in
your career?

A. In relation to the '846 patent,
yes.

Q What nakes the '846 patent
different than just generally? Like, what
context fromthat patent takes this into a
space where you are confortabl e opining on
It versus not confortable opining on it
out si de of that context?

A. Yes.

So, for exanple, another patent
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1 may be tal ki ng about non-1inear novenent,
2 non-conti nuous novenent. It's very hard to
3 make general statenent in general
4 environnent. It really matters what the
12:14PM 5 context is.
6 So one has to read the '846
7 patent, see what is it that they are
8 exactly tal king about, and then nake a
9 statenent and anal ysis based on that.
12:14PM 10 Q What is your role in this I PR?
11 Li ke, what is your purpose?
12 A. | don't follow your question.
13 Q Why are you invol ved?
14 MR, LAURENZI: | caution you not
12: 15PM 15 to reveal any conmunications with
16 counsel, but otherw se, you can answer.
17 A ' ve been asked to opine --
18 MR, LAURENZI: Expl ain what your
19 understanding is in this.
12:15PM 20 MR. EVANS: Please don't tell the
21 W t ness how to answer the questions,
22 Counsel .
23 MR, LAURENZI: |'mgiving him
24 caution he so he doesn't reveal
12: 15PM 25 privileged comuni cations. That's all.
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1 MR. EVANS: It sounded |ike you
2 told himhow you wanted himto answer.
3 A. My opinion is that |'ve been
4 asked to analyze certain patents and
12:15PM 5 comment about them That's ny role.
6 Q But why do we need you?
7 A That's kind of above ny pay
8 scale. Ask the Board. Ask the attorneys.
9 " m not sure.
12:15PM 10 Q So you don't know - -
11 A Whay do you hire experts yoursel f?
12 Q VWhat is a teacher's role?
13 A Sorry?
14 Q What is a teacher's role?
12: 16PM 15 A At a university, for exanmple? O
16 hi gh school ?
17 Q Correct.
18 A To teach certain topics.
19 Q Expl ai n things to people who
12: 16PM 20 don't understand then? Wuld that be in
21 your scope?
22 A Possi bl y, yes.
23 Q And isn't that the role of an
24 expert witness, to take expert concepts and
12: 16PM 25 translate theminto ways that people that
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1 | ack your expertise can understand thenf

2 Isn't your same role here?

3 A. That's above ny pay scal e.

4 What | understand is that | have
12:16PM 5 provi ded these patents. |'ve anal yzed

6 them | have | ooked at them | have

7 descri bed and expl ai ned t hi ngs.

8 Q You're trying to make things nore

9 clear for the rest of us, right?
12:16PM 10 A My decl aration speaks for itself.

11 | " m expl ai ni ng things, and how | | ook at

12 t hi ngs, how one of ordinary skill in the

13 art woul d | ook and anal yze these patents.

14 Q Just on a nore fundanental role
12: 17PM 15 here, though, we're evaluating whether this

16 patent, that people toiled and worked hard

17 to cone up with what they thought were

18 I nventions, is actually an invention or

19 not .
12:17PM 20 That's what we're trying to

21 figure out. That's the ultimte goal of

22 this will proceeding, correct?

23 A. |"mnot an attorney. | don't

24 understand at a higher |evel what the
12: 17PM 25 proceedi ng and the | egal aspect of it.
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1 Q You said this wasn't --

2 A From a techni cal point of view I

3 have anal yzed, for exanple, the '846 patent

4 and provided ny analysis in a declaration.
12.17PM 5 Q But you're trying to be hel pful

6 to the Board, right, to explain concepts to

7 themthat they may not otherw se understand

8 because they | ack your expertise, right?

9 A. | hope that |'m helpful to the
12:18PM 10 Board. That's correct.

11 Q And | would say that's the role

12 of experts, is to be helpful both to a

13 board or a jury or attorneys or judge, to

14 I npart their know edge that we |ack, right?
12:18PM 15 MR, LAURENZI: [|'mgoing to

16 object to this colloquy.

17 A That's your opinion. |'mnot an

18 attorney. | don't have an opinion on that.

19 Q Was that what you were trying to
12:18PM 20 | do?

21 A | tried to analyze the patents

22 that were given to ne, explain them and

23 anal yze themfroma techni cal point of

24 Vi ew.
12: 18PM 25 Q And to bring clarity to what they
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mean, right?

A Hopeful |y sone of ny anal ysis
will to nake certain concepts clear and to
expl ain them

Q Al right. W can put this
exhi bit down.

MR. EVANS: Let's pull up
Exhi bit 1021.

(Deposition Exhibit 1021, daim
Construction Opi nion and Order, nmarked
for identification, as of this date.)

BY MR EVANS:

Q So this is a claimconstruction
order and opinion fromthe CyWe case
agai nst Sansung in the Eastern District of
Texas that was entered by the judge on
July 9th, 2018.

Have you seen this before?

A. Thi s docunent is fromeight years
ago. | don't recall.
Q Well, this is one of Sansung's

exhibits in this case. But | take it, you
have not reviewed it prior to this
deposi tion?

A Not recently, no.
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1 Q (kay. Let's go to page 15.

2 Let's zoomin on the axial accelerations

3 portion there.

4 Again, this is the judge deciding
12:20PM 5 what these terns nean after both parties

6 have di sputed it.

7 Do you understand that?

8 A Wi ch patent is this?

9 Q This is the CyWee patents, the
12:20PM 10 | ' 438.

11 A Ch, this is eight years ago. Cot

12 iIt. So not the patent that | have

13 anal yzed.

14 Pl ease proceed.
12: 20PM 15 Q Correct. It's the patents that

16 shared the sane specification.

17 A Ckay.

18 Q Do you see it says, "The patent

19 Is clear that axial accelerations refer to
12: 20PM 20 the accel eration vectors along three axes

21 of the associ ated reference frane."

22 Do you see that?

23 A Yes.

24 Q And you seemto agree with that?
12:21PM 25 MR, LAURENZI: (bjection. Form
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A. | have to |l ook at the entirety of
this docunent before | can conment.

What |'ve said is that axial
accel eration is the acceleration along a
gi ven axi s.

Q And that's what the judge is
saying too, right?

A. There are other words here. So
what |'ve said is what |'ve used and agreed
wth., That's why | wanted to see the
entirety of this docunent in order to see
how terns are bei ng used.

Q The next sentence says, "Thus,
regardl ess of whether the pointing device
I's undergoing linear, centrifugal, and/or
gravi tational acceleration, at any instant
the accel eration of the device can be
represented by vectors al ong axes of the
chosen reference frane."

Do you see that?

A | see that.

Q And do you agree with that?

MR, LAURENZI: (Objection to form

A | need to read the entirety of

the patent, the clains of the
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1 patent-at-issue before | can conment.

2 Q But it doesn't conflict with what

3 you' ve been saying, that the axial

4 accel erations are along the axes, right?
12:22PM 5 A What |'ve been saying is that

6 axi al acceleration is acceleration along a

7 gi ven axi s.

8 Q s this not also saying that?

9 A. There are other words init. |
12:22PM 10 have to think about it and analyze it and

11 | ook at the rest of this docunent.

12 | also have to | ook at the

13 patent-at-issue here. I'msure it's not

14 100 percent the sane as the patent |'ve
12:22PM 15 | ooked at. The clains are different. |

16 assune patents in general can be identical,

17 only then I can provide an opinion.

18 Q Well, you did review those

19 patents or the materials that you
12:23PM 20 consi der ed?

21 A Not with an eye toward this.

22 Q We can sit here staring at this

23 par agr aph however | ong you need to nmake a

24 determ nati on of whether you agree with it
12:23PM 25 or not.
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1 So et ne know when you' re ready
2 to testify.
3 A Sur e.
4 So in order for ne to testify, |
12:23PM 5 need to download this. | need to review
6 this entire thing, and | also need to
7 review the corresponding patent. 1'll be
8 ready to testify at that tine.
9 Q Well, | don't want to use ny tine
12:23PM 10 on the record for that.
11 | f you want to review these over
12 the break, you're than wel cone to and
13 downl oad them and read them
14 Because based on this paragraph
12:23PM 15 in front of you, let ne know when you' ve
16 had enough tine to digest it and can tell
17 me what you think it neans, just using
18 readi ng conprehensi on and your inherent
19 knowl edge as an expert.
12:23PM 20 MR, LAURENZI: (Objection. Form
21 A That's not how we do science. W
22 | ook at the entirety of a docunent to see
23 how certain terns m ght have been used or
24 defined earlier.
12: 24PM 25 "Il also need to | ook at the
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patent that this docunent is corresponding
to. Only then | can provide any answer
related to this paragraph.

Q Let's take this out of patents.

A Ckay.

Q Just words in general as a
scientist reading them do you agree with
them and if not, why?

MR, LAURENZI: (Objection. Form

A What | can agree with is exactly
what | said before.

In the context of the patents |
have reviewed, in that axial acceleration,
Is the acceleration along a given axis.
That part | agree with. That's sonething
that 1've used.

Q Al right. Based on this court's
ruling here, and this is the only part in
thi s whol e opi nion where the court
commented on the neaning of this term so
based on this paragraph, do you agree the
term axi al accel eration enconpasses the
conposite accel eration val ue |inear,
centrifugal, and/or gravitational that my

be detected by an accel eroneter at a
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1 particular point in tinme?
2 MR, LAURENZI: (Objection. Form
3 A | cannot comment on that w thout
4 A, review ng the correspondi ng patent
12:25PM 5 because patents can nodify terns to their
6 I'i ki ng.
7 Q "' m not saying the patent. |I'm
8 just saying based on this order right here,
9 just what the judge said right here.
12:26PM 10 That's all | want you to rely on, nothing
11 el se.
12 MR, LAURENZI: (Objection. Form
13 A. Well, these terns are technical
14 | terns that apparently is used in sone
12:26PM 15 patents. So | do need to | ook at the
16 correspondi ng patent, A, and | need to | ook
17 at the entirety of this docunent before |
18 provi de any comment about the paragraph
19 that you are show ng ne.
12:26PM 20 In terns of axial acceleration,
21 |'"ve said and | agreed, that is
22 acceleration around a given axis, that is
23 accur at e.
24 Q Wl |, based on this claim
12: 26PM 25 construction order, applying it to the
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1 patents that you have analyzed in this case

2 and opi ned on, do you agree that a

3 predi cted axial acceleration can only

4 reasonably be interpreted as a prediction
12:271PM 5 of a conposite accel eration val ue?

6 MR, LAURENZI: (Objection. Form

7 A A predicted axial acceleration is

8 a prediction of the axial acceleration,

9 based on a prediction nethod. That's
12:27PM 10 accurate. And that's what |'ve used.

11 Q Does it have to be a conposite of

12 | inear, centrifugal and/or gravitational

13 forces?

14 A | have not opined on that in ny
12:27PM 15 decl arati on.

16 Q s that the way you applied it to

17 Bassonpi er e?

18 A | n Bassonpi ere, the predicted

19 axi al acceleration is an accel eration that
12:27PM 20 Bassonpiere calls it and by via rotation of

21 a rotation matri x of angle Psi and Theta to

22 be a vector that | believe is in equation

23 22. That's how he used it and | agree with

24 that. And |I've used it in ny charts, for
12:28PM 25 exanple, and in ny declaration.
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1 Q Well, if a predicted axial

2 accel eration were required to be a

3 conposite value of linear, centrifugal and

4 gravi tational accelerations, would you
12:28PM 5 agree that gravitational acceleration al one

6 woul d not need it?

7 MR, LAURENZI: (Objection. Form

8 A What Bassonpi ere shows is an

9 accel eration along an axis Z. An exanple
12:28PM 10 of that is gravitational. That Bassonpiere

11 is very clear on that, and that's what I've

12 used as a predicted axial acceleration as

13 requi red by the clains.

14 Q Al right. I'mgoing to read you
12:28PM 15 a statenent and a construction for the term

16 predi cted axial acceleration, and | want

17 you to tell nme if your application of

18 Bassonpiere to the patent clains woul d

19 still apply if this were the construction:
12: 29PM 20 Gravitational, if predicted accel erations

21 cannot be gravitational acceleration

22 conponents isolated fromthe conposite

23 accel eration val ue?

24 MR, LAURENZI: Objection. Form
12: 29PM 25 A That's a | ong sentence you j ust
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1 read. Read it one nore tine, please.
2 Q Vell, let me nake it alittle
3 sinpl er.
4 | f predicted axial accel erations
12:29PM 5 cannot be gravity alone, would your read of
6 the patent clains onto Bassonpiere still
7 apply?
8 MR, LAURENZI: (Objection to form
9 A. Bassonpi ere tal ks about
12:29PM 10 acceleration along a general axis Z. It's
11 not just gravitational.
12 So gravitation is an exanpl e of
13 that. So, yes, Bassonpiere covers that.
14 MR, LAURENZI: Counsel, our lunch
12:30PM 15 iIs here. Can we take a |lunch break
16 now?
17 MR. EVANS: Yes, sure this would
18 be a good tine for lunch. How |ong do
19 you want to take?
12: 30PM 20 MR, LAURENZI: Half hour? That
21 wor ks for everyone.
22 THE VI DEOGRAPHER: W are off the
23 record. The tine is 12:30 p.m Pacific
24 tinme.
12: 30PM 25 (Recess is taken.)
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AFTERNOON SESSI ON
(Time noted: 1:00 p.m)
THE VI DEOCCRAPHER: W are back on
the record.
The time is 1:00 p.m Pacific
time,
* * *
MAJI D SARRAFZADEH PhD.,
resuned and testified as foll ows:
EXAM NATI ON BY (Cont' d.)
MR, EVANS:

Q In the patents-at-issue here,
when they use the term"predicted," are
t hey tal king about a future unknown val ue?

(Docunent review. )

A. So by way of exanple, when the
clainms of the patents, the '846, talks
about predicted axial acceleration, it's
t al ki ng about converting the neasured
angul ar velocity corresponding to tinme T
based on the previous quaternion into a
current quaternion and predicted axi al
accel eration w thout using the neasured
axi al acceleration corresponding to tine T.

So it's exactly that.
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Q s time T present val ue?

A Time T depends on when you are
| ooking at it, tinme Tis the tine T.

At time T is present.

Q So the predicted axi al
acceleration is determned at tinme T, not
time T, plus one?

(Docunent review. )

A So if we ook at figure 7 of the
patent '846, it says cal cul ate predicted
axi al accel eration based on current state
at T. That's when you're calcul ating the
predi ct ed axial accel erati on.

Q So not T plus 1, just to be
cl ear?

A. Figure 7 Box 73 says "Calculate a
predi cted axial accel eration based on
current state at T."

It's based on the state at T.

Q l"mnot trying to trick you,

agr eed?

| just want to confirmthat T
plus one is not when we're cal cul ating
predi cted axial accel erations?

A. Figure 7, Box 73 says "Calcul ate
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1 predi cted axial accel eration based on
2 current state at T."
3 Q So figure 7 does not show T plus
4 17
01:04PM 5 A The word "T plus 1" does not
6 appear in figure 7. Although we understand
7 that figure 7 is a | oop.
8 Q Ri ght .
9 A. So it's all relative.
01:04PM 10 Q Agr eed.
11 But in the current iteration of
12 the loop, we're calculating it at T, not T
13 plus 1?
14 A. Box 73 says "Cal cul ate predicted
01:04PM 15 axi al accel eration based on current state
16 at T."
17 Q So in your opinion, the term
18 "predicted,"” as it's used in the patent, is
19 not referring to the future?
01:04PM 20 A Future, it's all relative with
21 respect to what? Wth respect to certain
22 event ?
23 Q In figure 7, is it being
24 calculated in the future or at the present
01:05PM 25 time?
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1 A Future of what?

2 Q Based on --

3 A. It's ontime T. Figure 7 says,

4 "Cal cul ate predicted axial acceleration
01:05PM 5 based on the current state at T."

6 Q W are trying to determ ne the

7 | current state, not a future state. For

8 exanple, we are not trying to predict where

9 the device will be, we're predicting where
01:05PM 10 it is.

11 A That's what Box 73 says. It

12 says, Cal cul ate predicted axi al

13 accel eration based on current state at T."

14 Then it says, "Cbtain an updated
01:05PM 15 state by conparing current state with

16 measured states."

17 And that's where you figure out

18 your error, where you multiply that in the

19 extended Kalman Filter by the gain of the
01:06PM 20 Kal man Filter, of the extended Kal man

21 Filter.

22 Q And then you use that to adjust

23 your current orientation estimate, right?

24 A Your angl es, yeah. Bassonpiere
01:06PM 25 is clear, I've nentioned that, that you get
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your new | ocati on based on everything that
Bassonpi ere teaches, which is getting a
prediction, getting a neasurenent,
conparing themto see how far you are. And
based on that, you will know your angl es.
MR EVANS: 1'd like to pull up

Exhi bit 2033.

(Deposition Exhibit 2033,

Rebuttal Decl aration of Professor Mjid

Sarraf zadeh, marked for identification,

as of this date.)
BY MR EVANS:

Q This is your rebuttal declaration
fromI|PRs 2018-01257 and 01258, which are
the CyWe | PRs we have been di scussing at
various tinmes today.

A Per f ect.

Q Have you seen this docunent
bef ore, presumably?

A | have provided that declaration
about ei ght years ago.

Q Ckay. Do you renenber that the
primary reference in those IPRs was call ed
Bachmann?

A Yes, | do recall Bachnann,
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1 barely, eight years ago.
2 Q Sur e.
3 Let's go to paragraph 52. Do you
4 remenber Bachmann di scl osed a sensor fusion
01:07PM 5 algorithmthat utilized quaternions?
6 A | do recall that Bachmann tal ks
7 about sensor fusion and does tal k about
8 guat er ni on.
9 Q And unli ke Bassonpiere, its
01:08PM 10 al gorithmwas natively in quaternions
11 al ready, right?
12 A. Bassonpiere is natively in
13 quaternion, it teaches that.
14 Q Well, right.
01:08PM 15 But the equations in Bassonpiere
16 that you identify are all witten in Euler
17 angl es?
18 A Eul er.
19 Q Eul er. Thank you.
01:08PM 20 A Thank you.
21 That's irrelevant. Bassonpiere
22 t eaches how you have your equations in
23 quaternion. It's very explicit about that,
24 and |'ve provided exanples of that.
01:08PM 25 Q Sur e.
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1 That's not ny question.

2 |"mjust trying to conpare and

3 contrast Bassonpiere with Bachmann by

4 sayi ng Bachmann had an al gorithmthat you
01:09PM 5 guys relied on that was witten entirely in

6 gquaternions, right?

7 MR, LAURENZI: (Objection. Form

8 A. Again, | think Bassonpiere

9 teaches howto wite everything in
01:09PM 10 guat er ni on.

11 Q But that's not -- but he teaches

12 how to convert to quaternions versus being

13 I n quaternions, right?

14 MR, LAURENZI: (Objection. Form
01:09PM 15 A. | don't -- froma technical point

16 of view, | don't appreciate the difference.

17 | f you are sayi ng Bachmann and

18 Bassonpi ere had differences, yes, there are

19 different references. That | agree wth.
01:09PM 20 Q Let's go -- can you go to the top

21 of page 26, the algorithmthere.

22 Does that | ook famliar?

23 A Barely from ei ght years ago.

24 Q | under st and.
01: 10PM 25 A So | say it does look famli ar,
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1 yes.
2 Q Now Box 31 on Bassonpiere, that's
3 t he nmeasured accel eroneter data, right?
4 A Box 31 in Bassonpiere?
5 Q Yes.
6 A Whi ch page on Bassonpi ere?
7 Q "' mjust showi ng you the entire
8 page here.
9 MR, LAURENZI: He's using
01:10PM 10 Bachmann.
11 BY MR EVANS:
12 Q Bachmann. My m st ake.
13 A No worries.
14 Q Too many "B" words.
01:10PM 15 A | don't feel bad now Ckay.
16 So the question agai n?
17 Q That Box 31 on the top left,
18 that's representing the accel eroneter
19 neasured data, right?
01:10PM 20 A Can you nmake it |arger?
21 (Docunent review. )
22 A | really need to go back and | ook
23 at Bachmann. But fromthe face of it, it
24 seens so. But | cannot be 100 percent
01:11PM 25 sure.
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1 Q Let's go down to paragraph 52.

2 Let's try to get the whol e paragraph on the

3 screen at once, if we can. That's going to

4 get really small.
01:11PM 5 Wy don't we start at the top.

6 A |"munable to read it.

7 Q Let's zoomin so we can read it

8 t oget her.

9 MR LAURENZI: Do you want to
01:11PM 10 downl oad the exhibit?

11 MR EVANS: O the two. That's

12 right. We'll nmake it big enough to

13 read it.

14 THE WTNESS: Ckay. Go ahead.
01:12PM 15 BY MR EVANS:

16 Q Al right. So you' re talking

17 about that diagram of Bachmann here in

18 paragraph 52 that we were just |ooking at,

19 right?
01:12PM 20 A Sur e.

21 Q And you're identifying that sone

22 boxes show accel eroneter and magnet onet er

23 measur enment s?

24 A. | use the word accel eroneter and
01:12PM 25 magnet onmet er i n paragraph 52.
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1 Q And it says, that second sentence
2 it says, in Box 34 of the accel eroneter and
3 magnet onet er neasurenents are conbined to
4 | forma 6 val ued neasurenent vector YO which
01:12PM 5 equals Hl, H2, H3, Bl, B2, B3 at tine T.
6 Do you see where |I' mreadi ng?
7 A. No. | don't see tine T.
8 Q | don't know, or to the T power?
9 | don't know.
01:13PM 10 A. That's transpose of a vector.
11 Q kay. Sorry, | didn't -- |
12 didn't know that in English.
13 A. When you rotate a vector, so it
14 | ooks vertical instead of horizontal,
01:13PM 15 that's the transpose of a matrix or vector.
16 Q Ch, | got you.
17 So that's a notation?
18 A It is a mathematical notation in
19 matrices. Yes.
01:13PM 20 Q And is this tal king about how
21 those H1 H2 --
22 (Reporter clarification.)
23 MR. EVANS: |'m going to nove on.
24 It's not inportant.
01:13PM 25 BY MR EVANS:
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1 Q Do you see where it says Hl, H2,
2 H3 represent -- and let's scroll down --
3 accel eration along the accel eroneters X, Y,
4 Z axis respectively and Bl, B2, and B3
01:13PM 5 represent magneti sm neasurenents al ong the
6 magnet onet ers XYZ axes respectively.
7 Do you see that?
8 A You read that correctly.
9 Q And then in Boxes 35 and 35A, "A
01:14PM 10 predi cted 6 val ued neasurenent vector,
11 Y-bar, (Qhat) is translated froma
12 reference frane fixed with respect to the
13 earth to the sensors reference frane."
14 What does that nean?
01:14PM 15 A | have to read Bachmann again to
16 see what he's referring to. This is eight
17 years old. But normally, when you have a
18 frame fixed to the earth's..
19 (Docunent review. )
01:15PM 20 A ... 1t could possibly neans the
21 earth's reference frane. And |I'mnot sure
22 what the sensor reference frane is here.
23 Q Way woul d we be translating the
24 predi cted six val ue neasurenent vector from
01:15PM 25 | the earth to the sensor's reference frane?
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1 A | don't know what sensor's
2 reference frane is. |'mnot exactly sure
3 in this exanple what the earth reference
4 frame is referring to in Bachmann. Sone
01:15PM 5 patents or articles choose to use a
6 different definition.
7 So wi t hout | ooking on Bachmann
8 and the entirety of ny declaration, |
9 cannot conmment .
01:15PM 10 Q You wote these words, though.
11 A Ei ght years ago, yes.
12 Q What do you think they nean?
13 MR, LAURENZI: (Objection to form
14 A. | have to go back and anal yze
01:16PM 15 themand rem nd nyself. These are highly
16 technical terns. | haven't nmenorized them
17 fromei ght years ago.
18 Q How do you translate froma
19 reference frane fixed with respect to the
01:16PM 20 earth to the sensor's reference frane?
21 A | don't know what sensor's
22 reference frane is in this case.
23 Q Do you do quaternion nmath for
24 t hat ?
01:16PM 25 A. | don't know what sensor
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1 reference frame is here in this context.

2 Q What do you nean you don't know

3 what sensor reference frane is?

4 A | don't know how either the
01:16PM 5 patent or Bachmann defines the sensor

6 reference frane.

7 Q What ' s anbi guous about it?

8 A. There are many sensors usually.

9 Wi ch sensor are they tal king about here or
01:17PM 10 what |'mtal ki ng about here eight years

11 ago. | need to go back and refresh ny

12 m nd.

13 | knew -- | do know, if that's of

14 | any help, that what the reference franme of
01:17PM 15 the 3D pointing device is, that's sonething

16 |"ve used when | tal k about the spati al

17 reference frame in ' 846.

18 Q But you used the word "sensors

19 reference franme" here.
01:17PM 20 How cone you don't understand it

21 now?

22 MR, LAURENZI: (Objection. Form

23 A. | didn't say | don't understand

24 It
01:17PM 25 | said | don't renenber the
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1 citation Bachmann from ei ght years ago. So

2 | don't know how | have defined the sensor

3 reference frane ei ght years back.

4 Q Well, we were just tal king about
01:17PM 5 accel eroneter and nmagneti sm dat a.

6 Does it seemlikely we're talking

7 about those sensors?

8 A Do you see they are different.

9 They could potentially be different chips
01:18PM 10 in different |ocations, not the sane thing.

11 And therefore, generally, it

12 woul d be anbi guous to talk about a

13 reference frane of two different devices.

14 Sanme issue that we have in '846
01:18PM 15 patent, the 3D pointing, and that's why |

16 have defined the reference frane with

17 respect to the 3D pointing device in these

18 patents-in-suit.

19 Q So sitting here today, you can't
01:18PM 20 under stand what you wote in the CyWe

21 decl arations that you submtted to the |IPR?

22 You are unable to interpret them

23 froma year today; is that your testinony?

24 MR, LAURENZI: (Objection to form
01: 18PM 25 A | need to refresh ny m nd about
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1 sonething that | wote eight years ago.

2 Q Specifically, what do you need to

3 see to be able to coment on this sentence?

4 | What do you need to see?
01:18PM 5 A Sur e.

6 | would need to see at the

7 m ni num Bachmann, the patent that | have

8 anal yzed here. That will be a starting

9 poi nt .
01:19PM 10 Q Wiy do you need the patent? It's

11 tal ki ng excl usi vel y about Bachmann here?

12 MR, LAURENZI: (Objection. Form

13 A Every analysis that |'ve

14 performed in this IPR declaration is with
01:19PM 15 respect to the patent. And the Bachnmann

16 reference. And this is all from eight

17 years ago.

18 Q When you read Bachmann w t hout

19 the patent, does it nean sonething
01:19PM 20 di fferent than when you read Bachmann in

21 relation to the patent?

22 A The term of the patent defines

23 how one would interpret those terns.

24 Therefore, there could potentially be sone
01:20PM 25 | views that one would take into
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1 consideration. And that's exactly what |
2 did eight years ago. | read both of them
3 Q Let's go down to paragraph 53,
4 the first sentence there.
01:20PM 5 Let's keep that conparing
6 | sentence on there too.
7 So the first sentence of 53 says,
8 The six valued error vector -- | don't know
9 how to say those words -- represents the
01:20PM 10 difference -- go ahead.
11 A Epsi | an maybe.
12 Q Epsi | an bar?
13 A Yeah.
14 Q Thank you.
01:21PM 15 Represents the difference between
16 the actual and predicted accel eroneter and
17 magnet onet er neasurenents.”
18 Does that provide you with any
19 clarity?
01:21PM 20 A About what ?
21 Q About what the sensors we're
22 tal ki ng about or what sensor reference
23 frame m ght be?
24 A. No.
01:21PM 25 Q So you still don't understand?
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1 A. | need to | ook at the patent.

2 And in this context, | need to

3 | ook at Bachmann to see how sensor

4 reference frane is defined. That's not a
01:21PM 5 termthat's used in the patent that |'ve

6 anal yzed for today.

7 The 3D pointing device reference

8 franme is sonething that | have di scussed.

9 Q Could we scroll up to the
01:21PM 10 di agr anf

11 Do you see Box 35(a), it's mnus

12 Y-bar (Q hat)?

13 A Yes.

14 Q Now that termis conposed of sone
01:22PM 15 magnet oneter or magnetic field directions?

16 A " m not sure.

17 Q Wel |, what does Box 35 tell you?

18 A By itself, it's just a transpose

19 of a four dinensional -- it seens |like a
01:22PM 20 four di nensional vector.

21 Q And what is the vector nmade up

22 | of?

23 A. | cannot tell by just |ooking at

24 | those synbols. | don't know what M Q hat
01:22PM 25 I S.
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1 Q What does M usual |y denote?

2 A It all depends on the context.

3 Q What could it be in this context?

4 VWhat woul d you assune it neans in this
01:23PM 5 context based on your expertise?

6 MR, LAURENZI: (Objection. Form

7 bj ection. Form

8 A | can't even tell if it's

9 multiplying Mby Qhat or if MQhat has
01:23PM 10 been defined in the patent. | guess this

11 Is Bachmann or if it has been defined in

12 Bachmann as one term | don't know

13 That's not how science and technical

14 anal ysi s worKks.
01:23PM 15 Q If it's a multiplication, what

16 woul d the M Q hat nean?

17 A | don't know. | don't do science

18 | blindly.

19 Q What does "M denote in your
01:23PM 20 | field?

21 A It could be math.

22 Q Does that nake sense here?

23 A. | have to go back and | ook. 1In

24 sonme context, acceleration and mass coul d
01:24PM 25 potentially be related, so maybe. It could

STENO.COM

(888) 707-8366 Page 174


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 be the magnetoneter 1 or nultiple

2 di mensions of it and anything el se.

3 Q So if it's multiple dinensions of

4 t he magnetoneter, what would Mtines Q hat
01:24PM 5 be doi ng?

6 A | have to go back and review this

7 reference fromeight years ago. | don't

8 know.

9 Q What does "N' denote?
01:24PM 10 A. M?

11 Q "N

12 A Where is N, at the end of 35?

13 Q Yes.

14 A. | don't know. Froma reference
01:24PM 15 that | read eight years ago, | don't know.
16 Q It doesn't have any common

17 understanding in the scientific literature
18 in your field?
19 A. It really all depends.
01:24PM 20 I n many cases, "N' represents the
21 nunber of things. So you say | have "N
22 pencils. That's the nunber of things.
23 Q Does that assune |ike the npst
24 likely use of "N' in this instance?
01:25PM 25 A | have no clue fromeight years
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ago what "N' is referring to.
And in nmy analysis for this IPR,
| don't believe | cane across that term
Q Could that "N' actually be an
"H'?
A | don't play guessing ganes. In
science we don't do that. | don't know.

Your guess is as good as m ne, probably.

Q You can just say "yes" or "no.
You don't have to give ne a soliloquy every
time, you know.

A | don't know.

Q W' re | ooki ng at accel eroneter
data and magnetoneter data feeding into
that Box 34, right?

A. Go further down so I can see
magnetoneter. All | can tell you that Box
31 inside it says wites accel eroneters.

And Box 32 inside of it wites
magnet onet er s.
And there are two arrows from Box
31 and 32 going to Box 34. That | can see.
Q s this how you teach your

cl asses when peopl e ask questions?

MR LAURENZI: (Objection to form
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1 A. It depends on the type of
2 question. |f they ask nme sonet hing about
3 ei ght years ago, that | haven't revi ewed,
4 what | would tell them honestly, it's
01:26PM 5 exactly what | told you. Gve ne tine.
6 Let nme go back to this reference that |
7 haven't reviewed for eight years. 1In the
8 next class, I'll cone back and teach you.
9 So, yes.
01:27PM 10 Q So sitting here today you can't
11 tell me anything about Bachmann, is what
12 | ' m heari ng?
13 MR, LAURENZI: (Objection to form
14 A. All 1'"msaying is that the
01:27PM 15 scientific approaches for ne to go back and
16 revi ew Bachmann so | can answer it.
17 Q Let's go to paragraph 83 of your
18 declaration. Mybe this will help.
19 A Sur e.
01:27PM 20 Q It says, "Bachmann's quaternion
21 I's associated with three coordi nate axes of
22 the global reference frane associated with
23 earth. More specifically, it represents
24 | that the rotation between the sensor
01:27PM 25 (spatial pointer) reference frane in the
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1 earth-fixed frame of reference. This can

2 be seen from equation 7 of Bachmann, which

3 use the inverse of the transformation

4 descri bed i n paragraph 31 of ny prior
01:28PM 5 declaration, to rotate the gravitational

6 and magneti smvectors which are in earth

7 fixed frame into the sensor frame of

8 reference, using the quaternion

9 multiplications" -- that |'"'mnot going to
01:28PM 10 try to read.

11 Do you see where | was reading

12 fronf

13 A Qinverse N Q

14 Q Thank you. And Qinverse N Q
01:28PM 15 Based on that sentence, to ne, |

16 woul d assune the "M is magneti smvectors

17 and the "N' is gravitational vectors.

18 Wul d you agree?

19 A. Go back up to the begi nning of,
01:28PM 20 | yeah, hold on here for a sec, please.

21 (Docunent review. )

22 A Ckay. Further down.

23 (Docunent review.)

24 A | cannot say with certainty.
01:30PM 25 That woul d be a guess, but, again, | need
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1 to | ook at Bachmann to be sure.
2 Q Based on the context, is that a
3 reasonabl e guess? |'mnot saying it's
4 right, but is that reasonabl e?
01:30PM 5 MR, LAURENZI: Objection. Form
6 A | cannot answer one way or the
7 ot her wi thout | ooking at Bachmann --
8 Q Based on these, the references,
9 what else do you think "M and "N' coul d
01:30PM 10 | be?
11 A Previ ously, you guessed that "M
12 m ght be nagnetism It doesn't seemto be.
13 It's tal king about the Earth's fixed frane
14 and "N' we had no clue. It mght be the
01:31PM 15 sensor frame of reference. But w thout
16 Bachmann, | cannot be sure of any of these.
17 Q Was this declaration accurate
18 when you wote it eight years ago?
19 A Yes.
01:31PM 20 Q Do you have any reason to believe
21 it's not accurate today?
22 A In the context of that
23 declaration, no, it is accurate today. It
24 was accurate eight years ago. Absolutely.
01:31PM 25 Q Ckay. So it was your opinion
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1 ei ght years ago that Bachnmann rotates
2 gravi tational magnetismvectors into the
3 sensor frame of reference using quaternion
4 mul tiplications, right?
01:32PM 5 A Thi s paragraph, anong ot her
6 things, says to rotate the gravitational or
7 magneti sm vector, which are in an
8 Earth-fixed frane, into the sensor frane of
9 the reference using the quaternion
01:32PM 10 multiplication Qinverse NQ and Q i nverse
11 NQ That's what | wote. So that was
12 obvi ously ny opi nion.
13 Q So that's what Bachnmann does?
14 A. The declaration, | just read the
01:32PM 15 declaration. The declaration says from
16 ei ght years ago says what it says.
17 And it was accurate back then and
18 it's accurate today.
19 Q | n Bachmann, the out put
01:32PM 20 guaternion, as you stated here, represents
21 a rotation between the sensor frane and the
22 Earth-fixed franme, right?
23 A. The witing says to "rotate the
24 gravi tational and nmagneti sm vectors which
01:33PM 25 are in Earth-fixed franme into the sensor
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1 frame of reference using the quaternion
2 multiplication Qinverse NQ and Q i nverse
3 NQ" That's literally what it says.
4 The interpretation of it, | need
01:33PM 5 to read Bachmann to be able to provide any
6 interpretation of these words.
7 Q But we can go by what you said,
8 right? There's no reason to think this is
9 Wr ong.
01:33PM 10 MR, LAURENZI: Objection. Form
11 A My decl aration speaks for itself
12 fromei ght years ago.
13 Q So Bachmann uses the esti mated
14 | quaternion to rotate known earth frane
01:34PM 15 gravity and magnet field vectors into the
16 sensor frame to create the predicted
17 nmeasur enent vector, right?
18 A Were are you reading fronf
19 Q |"mjust interpreting what you
01:34PM 20 sai d here.
21 A Pl ease don't interpret. That's
22 what | need Bachmann for to interpret.
23 These words say what they say.
24 That's all | can stand by.
01:34PM 25 Q You can't provide nme any
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1 expl anation or further context about
2 anything you said in here?
3 A. As | said eight years ago, no,
4 that's not how we do things.
01:34PM 5 Q Have you ever given an opinion on
6 t he spot when sonebody brought you
7 sonet hing, just provided an off-the-cuff
8 expert opinion on anything in your entire
9 | life?
01:34PM 10 A O course, but not when it's a
11 40- page very technical patent along wth a
12 very technical prior art.
13 Q But this is your --
14 A No, | wouldn't do that.
01:35PM 15 Q But this is a declaration that
16 you wr ote?
17 A Ei ght years ago, yes.
18 Q Yeah. But |'ve witten stuff
19 ei ght years ago that | have pretty good
01:35PM 20 menory of, entire briefs that | can pretty
21 much recite, you know, word and verse.
22 | remenber this fromeight years
23 ago. | worked on this case eight years
24 ago, too, and | renenber it, and |I' m not
01:35PM 25 expert.
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1 It seens it would be a |lot nore

2 famliar to you, no?

3 MR, LAURENZI: (Objection. To

4 col | oquy.
01:35PM 5 A That's not how we anal yze things

6 in the scientific world.

7 Q So you haven't thought about this

8 since you wote this declaration?

9 A Thi s particul ar Bachmann
01:35PM 10 reference, | don't believe so.

11 Q s "M the gravity? Mybe | nade

12 the wong assunption. Wuld "M be gravity

13 in that fornula?

14 A. That's exactly why | refused to
01:35PM 15 answer because as you sai d sonethi ng that

16 | ooked obvious to you, now you are sayi ng

17 Is wong. That's why | don't want to make

18 assunpti ons.

19 Q Let's go down to paragraph 88.
01:36PM 20 A kay.

21 Q So the third sentence starts "In

22 fact, Bachmann di scl oses transform ng the

23 vector "M ' which represents gravity in a

24 | fixed earth frame to the sensor frane which
01:36PM 25 contains the accel eroneter vector Hl, H2,
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1 | H3.
2 Do you see that?
3 A. You read that correctly.
4 Q Sois "M the gravity vector?
01:36PM 5 A Thi s sentence says Bachmann
6 di scl oses transform ng the vector M which
7 represents gravity in a fixed earth frane.
8 Q So you agree with that?
9 A. | agree with the declaration that
01:37PM 10 | wote eight years ago. That's generally
11 correct.
12 Q And then the accel eroneter vector
13 Is just a lowpass filtered version of the
14 neasur ed acceleration first signal set
01:37PM 15 | whi ch neans that the accel eroneter vector
16 and the neasured accel eration nust be in
17 the sane reference frane, the sensor frane.
18 Do you see that?
19 A. You read it correctly.
01:37PM 20 Q So what you're describing here is
21 Bachmann takes gravity froman earth --
22 fixed earth franme and noves it into the
23 sensor frame so that they can conpare it to
24 t he accel eroneter vector, right?
01:37PM 25 A The decl aration says, which neans
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1 t hat accel eroneter vector and the neasured
2 accel eration nust be in the sane reference
3 frame, the sensor frame. That's what it
4 | says.
01:38PM 5 Q So they can be conpared, right?
6 A | don't see the word "So they
7 coul d be conpared.™
8 Q So if you wanted to conpare
9 gravity with your accel eroneters data, you
01:38PM 10 | woul d need to have thembe in the sane
11 reference franme, right?
12 A. You could certainly conpare two
13 vectors into different reference franes,
14 that's a possibility by using translation
01:38PM 15 and rotation and novenent.
16 Q But is that what you said is
17 happeni ng here?
18 A | f you have two general vectors,
19 even when they are in two different
01:39PM 20 reference frames, outside of these patents
21 In general, you can certainly do a
22 conpari son.
23 Q The accel eroneter vector woul d be
24 in what you're calling the sensor frane,
01:39PM 25 right? Because it is gathering data inits
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1 own franme of reference, right?
2 A | don't know what a sensor frane
3 Is here. | know what, as | have stated,
4 what the 3D pointing device franme is.
01:39PM 5 That's what |'ve opined on.
6 Q Well, the sensor franme is the
7 sane as the 3D pointing device's franme of
8 reference, right?
9 A Not necessarily --
01:39PM 10 Q Look at the next sentence. Read
11 your next sentence. That's what it says,
12 "the sensor franme is the sanme as the 3D
13 poi nting device's frane of reference,”
14 right?
01:39PM 15 A In this exanple, that's what |
16 say.
17 But | have to see what the
18 context of that is. Because if you have --
19 Q Are you saying true things here?
01:40PM 20 That's all | want to know.
21 A Yes, everything | said in ny
22 decl aration, eight years ago is true and
23 accur at e.
24 Q So then the accel eroneter vector
01:40PM 25 is already going to be in the sensor frane
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1 or 3D pointing device's frame of reference

2 because that is where the data is

3 collected, right?

4 It doesn't need to be converted
01:40PM 5 into that frame of reference?

6 A | need to go back and review

7 these to refresh ny m nd.

8 Q Well, what are you sayi ng here?

9 A This is fromeight years ago.
01:40PM 10 need to have the opportunity to anal yze and

11 t hi nk about it.

12 Q Read your words and think about

13 | what they nean and then tell ne. That's

14 all 1" m aski ng.
01:40PM 15 MR, LAURENZI: (bjection. Form

16 BY MR EVANS:

17 Q It's all contained in this one

18 paragraph. W can zoom out and scroll back

19 up if you need to.
01:41PM 20 A No, that's not how you do

21 scientific anal ysis.

22 Q We're not doing scientific

23 analysis. W are doing a deposition to try

24 to understand technol ogy and explain it to
01:41PM 25 peopl e who aren't experts in the field.
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1 It's a different endeavor.
2 "' mnot | ooking for scientific
3 rigor. | want you to explain what words
4 mean that you have used in the past.
01:41PM 5 Can you do that?
6 A These words are with respect to
7 Bachmann and the patent in hand.
8 Q Sure. Tell nme what you're
9 t al ki ng about .
01:41PM 10 MR, LAURENZI: (bjection. Let
11 himfinish his answer.
12 BY MR EVANS:
13 Q I n that context.
14 A. And | have | ooked at these
01:41PM 15 patents and Bachmann about ei ght years ago.
16 In order to provide any opinion
17 on that and interpret sonething that |
18 wrote eight years ago, | need to have the
19 opportunity to review both Bachmann and the
01:41PM 20 patent. Then | would be able to interpret
21 the words that | wote eight years ago.
22 It's been a while.
23 Q Way didn't you review the
24 decl arati ons you wote about rel ated
01:42PM 25 patents as part of this case?

STENO.COM
(888) 707-8366 Page 188


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 A. | have reviewed the patents in
2 hand here, and these are different patents,
3 and ny decl aration speaks for itself.
4 Q Wuldn't it have been hel pful to
01:42PM 5 go back and read that information to
6 under st and what your understandi ng was
7 previ ousl y?
8 MR, LAURENZI: (Objection. Form
9 A | believe what | did and | | ooked
01:42PM 10 | at was sufficient for the declaration that
11 | provided in these proceedi ngs.
12 Q Was your goal to get to the
13 ultimate truth here?
14 MR, LAURENZI: (Objection. Form
01:42PM 15 A. My goal was to anal yze the patent
16 and the prior art and provide a techni cal
17 anal ysis of them
18 Q Was that an objective anal ysis?
19 A It was a detailed technical
01:43PM 20 analysis that | perforned in ny declaration
21 that we are discussing today.
22 Q But did you do it objectively?
23 A Yes.
24 Q And i ndependent|y?
01:43PM 25 A Yes.
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1 Q Because you're an i ndependent

2 expert?

3 A. | ' m an i ndependent expert, yes.

4 Q And we're relying on you to
01:43PM 5 provi de an i ndependent opinion of the facts

6 in this case for us all to understand what

7 I s happening, right?

8 A Correct.

9 Q Let's go to paragraph 86.
01:43PM 10 Now you sai d, "Bachmann al so

11 represents the neasured accelerations as a

12 vector or set of acceleration signals along

13 di fferent axes. Bachmann denotes this

14 vector as Hl, H2, H3 and derives it by
01:43PM 15 | ow-pass filtering the neasured

16 acceleration to renove fast accelerations.”

17 Do you see where |I' mreadi ng?

18 A Yes.

19 Q What does that nean?
01:44PM 20 A Again, | need to | ook at

21 Bachmann.

22 But generally, when you have a

23 signal outside of any of these patents,

24 outside of this declaration, you can run it
01:44PM 25 t hrough sonme sort of a filter, by way of
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1 exanple, lowpass filter, to get rid of
2 frequencies that are -- to renove | ow
3 frequency itens fromthe signal.
4 This is sonething that you do,
01:44PM 5 for exanple, in Blender, a well-known
6 software that is used for signal
7 processi ng, depending on the situation, you
8 can get rid of -- you can use a | ow pass
9 filter, a high-pass filter or a m d-band
01:45PM 10 filter or md-pass filter.
11 Q Wiy woul d you use a | ow pass
12 filter?
13 A. Low pass filter, in general,
14 out si de of these contexts, allows you to
01:45PM 15 only allow to renove high frequency
16 signals, which could at tines signal an
17 error or a noise of sone kind.
18 Q What woul d be sone exanpl es of
19 noi se you're trying to elimnate fromthe
01:45PM 20 dat a?
21 A If I'"m speaking to you right now
22 and there i s sone background noise of air
23 condi ti oning or what have you that nmakes a
24 noi se constantly, by filtering that, again,
01:45PM 25 | through a signal processi ng nechani sm such
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1 as Blender, | could be getting rid of that
2 background noi se.
3 Q Now you said that they're using a
4 | ow-pass filter to renove fast
01:46PM 5 accel erati ons.
6 Wiy woul d they been doing that?
7 A Sonmetimes, in general, outside of
8 these patents, | need to | ook at Bachmann
9 in order to say -- to see what exactly |
01:46PM 10 nmeant in paragraph 86.
11 But outside of these patents, the
12 noi se and jitter sonetinmes woul d cause fast
13 and usel ess acceleration. So you try to
14 get rid of that.
01:46PM 15 Q What are the usel ess
16 accel erations?
17 A Jitters.
18 Q And what are the useful
19 accel erations?
01:46PM 20 A It depends on your application.
21 By the way, sonetines jitters would be
22 useful. So it all depends on your
23 appl i cation.
24 Q Sur e.
01:46PM 25 But here, when they're | ow pass
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1 filtering in Bachmann and they're trying to
2 renove fast accel erations, what are they
3 trying to isolate?
4 A | have to | ook at Bachmann to be
01:47PM 5 remnded. | don't recall.
6 Q Are they trying to get to
7 gravity?
8 A | have to go back to Bachnmann to
9 be rem nded.
01:47PM 10 Q We al ready saw that you testified
11 the predicted neasurenent is gravity
12 rotated into the sensor's franme, right?
13 A. No.
14 Q No? That was the -- | guess it
01:47PM 15 was magnetic fields and gravity fields,
16 right?
17 MR, LAURENZI: (Objection to form
18 A | don't understand what you're
19 saying. You're saying in this declaration?
01:47PM 20 Q Right. W just read the
21 par agraph where you said that what got
22 transfornmed fromthe Earth-fixed reference
23 frame to the sensor frane was the gravity
24 vector, right? You renenber that?
01:47PM 25 A. | said that | need to | ook at
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1 Bachmann to know exactly what those words
2 are and how one would interpret themin the
3 context of the patent and Bachmann.
4 | just read those words.
01:48PM 5 Q In fact, Bachmann di scl oses
6 transformng the vector M which represents
7 gravity in a fixed earth frane to the
8 sensor frame which contains the
9 accel eroneter vector Hl, H2, HS3.
01:48PM 10 | s that accurate or no?
11 A | have to | ook at Bachmann to
12 tell you. Those are words that | wote,
13 but | need to | ook at Bachmann to see how
14 one woul d interpret that.
01:48PM 15 Q But you think you woul d have
16 witten correct words, right?
17 A Absol utel y.
18 Q Ckay. So let's assune that your
19 decl aration is correct.
01:48PM 20 So if taking gravity and we've
21 rotated into the sensor frame, right?
22 A | m not sure what you're
23 referring to. |Is it paragraph 867
24 Q |"mjust saying, did we or did we
01:48PM 25 not just tal k about Bachmann transform ng a
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1 gravity vector into the sensor frane? Do
2 you renmenber that conversation?
3 A That was not a conversation. |
4 read fromny declaration, and | said for ne
01:49PM 5 | to interpret that, | need to go back and
6 revi ew Bachmann
7 Q Let's exist in a world where your
8 decl aration is accurate and we don't need
9 to prove that it's correct.
01:49PM 10 W're just trying to understand
11 what it says, okay? Can we live in that
12 wor | d?
13 | don't need you to reinterpret
14 this or refigure it out.
01:49PM 15 | want you to tell nme the words
16 that you wote and explain the neani ng of
17 themto ne.
18 Can we do that?
19 A W can.
01:49PM 20 Q kay. So we already -- | nean,
21 you agree that what you previously said is
22 t hat Bachmann takes a gravity vector in the
23 Earth-fixed frame and transforns it into
24 | the sensor franme, which is the -- or
01:49PM 25 poi nter frame, however you want to call it,
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1 right?
2 A | said | need to | ook at Bachmann
3 in order to --
4 Q Did you say that or not in your
01:49PM 5 decl aration?
6 A Let's go to the paragraph.
7 Q Let nme ask you a different
8 guesti on.
9 | have a gravity vector already
01:50PM 10 in the sensor franme. | would like to
11 conpare it to ny acceleroneter data to see
12 If | need to do error correction. | have
13 passed ny accel eroneter data through a
14 | ow- pass filter.
01:50PM 15 So now is ny neasured data al so
16 considered to be a gravity vector?
17 MR, LAURENZI: (Objection. Form
18 A | have no idea what you just
19 sai d.
01:50PM 20 Q Well, to determne if your
21 estimated orientation is correct, don't you
22 want to conpare your neasured gravity to
23 your predicted gravity? Is that not how
24 EKF work or can work?
01:50PM 25 A Ext ended Kal man Filter, you have
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1 a state, you do perform neasurenent, and
2 you predict what the val ue of those
3 nmeasurenents are. This is just one exanple
4 and one use of extended Kalman Filter.
01:51PM 5 And based on the difference, you
6 correct the course.
7 Q Ri ght .
8 And the way you interpreted
9 Bachmann onto our patents before is that
01:51PM 10 you said this gravity vector that gets
11 rotated into the sensor franme, is the
12 predi ctive accel eration vector.
13 And then you took the neasured
14 accel eroneter data. And those are the
01:51PM 15 val ues that were conpared for error
16 correction.
17 | s that not a correct
18 Interpretation of what you said about
19 Bachmann?
01:51PM 20 A Where are you reading fronf
21 Q Your entire declaration, but nobst
22 of the paragraphs we just |ooked at.
23 And if we scroll down, you can
24 | ook at the diagramright there that also
01:51PM 25 shows all of it.
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1 MR, LAURENZI: (Objection. Form
2 A | need to go back, review
3 Bachmann that | reviewed eight years ago to
4 be rem nded of what it says and how I
01:51PM 5 interpret themin the declaration that you
6 have in front of us.
7 Q Do you have any reason to believe
8 that what | just described is incorrect?
9 MR, LAURENZI: (Objection. Form
01:52PM 10 A First of all, in your sentence
11 you changed a nunber of words with respect
12 to what I've witten. Every word matters.
13 Q That doesn't answer the questi on.
14 A. The answer is, | cannot tell you
01:52PM 15 wi t hout having your | ong sentence in front
16 of me and revi ewi ng Bachmann.
17 Q Do you understand the diagram
18 that's on the screen right now?
19 A. | can make guesses about this
01:52PM 20 di agram But w thout description of what
21 each box is from Bachmann, |'munable to do
22 a detail ed anal ysis.
23 So, no, just a diagram w thout
24 any description is generally not
01:53PM 25 understood, is at best, guess.
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1 Q Ckay. Best guess, what's

2 happening in this X right here, the circle

3 | with an X?

4 A | don't see a pointer?
01:53PM 5 Q It's in between 35(a) and 34.

6 It's where the neasured data and the

7 predi cted data cone together at the top

8 where we just highlighted.

9 A That | ooks |ike -- again, | need
01:53PM 10 | to | ook at Bachmann.

11 Just a guess, wi thout | ooking at

12 Bachmann, | can't be sure. That seens |ike

13 a quaternion nultiplication.

14 Q And why woul d you be doing that?
01:53PM 15 A | have to | ook at Bachmann to be

16 rem nded. | don't know.

17 Q What's your best guess?

18 A | don't have a best guess.

19 | That's not how we do science.
01:53PM 20 Q Wasn't that how hypothesis are

21 | forned?

22 A Yeah, but in this declaration in

23 front of PR [|I'mnot providing hypothesis.

24 | " m providing technical analysis with
01:54PM 25 accur acy.
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1 Q | mean, actually, all you're
2 doing is telling nme the neani ng of words
3 you wote yourself, but you can't do that,
4 and it's quite baffling.
01:54PM 5 MR, LAURENZI: Objection. Form
6 A | s there a question pendi ng?
7 Q Wy can't you understand your own
8 decl aration?
9 MR, LAURENZI: (Objection. Form
01:54PM 10 A Because it's based on a reference
11 that | read eight years ago.
12 Gven this --
13 Q | f | ask you questions about the
14 decl aration you submtted in this case, are
01:54PM 15 you going to be able to answer themor --
16 because it's been a year and you don't know
17 anynor e?
18 A O course. 1've been answering
19 every question about the declaration that |
01:54PM 20 wrote all day.
21 Q Just because this one is old that
22 you don't know what it neans?
23 A. This is eight years ago. | don't
24 recall all these things with Bachmann t hat
01:55PM 25 | was reviewed ei ght years back.
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1 Q And this is too conplicated for
2 you to figure out on the fly?
3 MR, LAURENZI: (Objection. Form
4 A It's not that. That's not how
01:55PM 5 | you do science. You |look at a reference.
6 You reviewit. That's exactly what | did
7 in the PR declaration that | provided
8 t oday.
9 Q So you can understand your
01:55PM 10 decl aration we're | ooking at, you're just
11 choosing not to answer ny questions because
12 you're not positive that they're going to
13 be right? 1Is that what's happeni ng?
14 A. No. For exanple, the figure that
01:55PM 15 | you are show ng ne, there are a nunber of
16 synbols. | don't know how Bachmann has
17 interpreted them
18 Q Wiy not? You wote two
19 decl arati ons about it.
01:55PM 20 MR, LAURENZI: (Objection to form
21 A | did that eight years ago. And
22 the reason that one has to be careful is,
23 you, yourself, within two mnutes, nade a
24 m stake and m sinterpreted the synmbol M
01:55PM 25 That's what | tried to avoid.
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1 Q It's not ny declaration, and |I'm

2 not an expert, though. That's why |I'm

3 aski ng you.

4 A Exactly. | take a scientific
01:56PM 5 appr oach.

6 Q Al right. Wuld it be fair to

7 say the predicted axial accelerations in

8 Bassonpiere -- in Bachmann are just

9 gravity?
01:56PM 10 A | have to review Bachmann to

11 respond to that.

12 Q But you can't say that that's

13 wr ong?

14 A. | have to review Bachnann to say
01:57PM 15 one way or another. |It's been eight years.

16 Q So you don't know?

17 MR, LAURENZI: (Objection. Form

18 A | have to review Bachmann to

19 provi de any opinion on it today after eight
01:57PM 20 years.

21 Q Sitting here right now, do you

22 know t he answer to that question?

23 A. Wi ch questi on?

24 Q Wuld it be fair to say the
01:57PM 25 predi cted axial accelerations in Bachmann
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1 are gravity?

2 MR, LAURENZI: (Objection. Form

3 Asked and answer ed.

4 A. As | said, this is sonething
01:57PM 5 haven't reviewed in eight years. | cannot

6 provide an opinion on the fly. That's not

7 how a scientific process works.

8 Q "Can't" or "won't"?

9 MR, LAURENZI: (Objection. Form
01:57PM 10 A What won't? | don't understand

11 your questi on.

12 Q You can't? You're conpletely

13 unabl e to provide an opinion or unwlling

14 | to provide it w thout doing nore work?
01:57PM 15 A. Oh, it's not correct for nme as a

16 scientist to provide an opinion about an

17 article that I've read eight years ago.

18 Q | ' m aski ng you an opi ni on about a

19 declaration that you wote eight years ago
01:58PM 20 to understand what you neant by the words

21 that you wote.

22 Who could | ask about this to get

23 an answer? The |awers, did they wite it?

24 A. No, you ask ne, give ne tine. As
01:58PM 25 | requested that nultiple tines today, to
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revi ew Bachmann, to review ny decl arati on.
And I'mthe right person to -- and I'mthe

ri ght person to answer your questi ons.

Q How much tinme would you need to
do that?

A | don't know. Ten hour, five
hours, three hours? |[|'mnot sure.

Q Ckay.

A. Gve ne half an hour, 'l give

you a better estinate after that.

MR. EVANS: Al right. W can
put this exhibit away.

Let's pull up the '846 patent.
Let's go to claiml.

(Deposition Exhibit 1001, U S
Patent No. 10, 852, 846, marked for
identification, as of this date.)

MR. LAURENZI: We're at an hour.
Shoul d we take a short break?

MR, EVANS: |If anyone needs a
break, we can take one.

MR, LAURENZI: Five m nutes
maybe?

MR EVANS: Sure.

THE VI DEOGRAPHER: W are off the
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record. The tine is 2:00 p.m Pacific
tinme.

(Recess is taken.)

THE VI DEOCCRAPHER: W are back on
the record. The tine is 2:06 p. m
Pacific tinmne.

(Deposition Exhibit 2032,
Decl aration of Professor Myjid
Sarraf zadeh, marked for identification,
as of this date.)

MR EVANS: Let's pull up
Exhi bit 2032, which is a declaration
you subm tted on behalf of Google in

the CyWee I PR in June of 2018.

A Ckay.
Q You did wite -- do you have any
reason -- let ne say that again.

Did you submt a declaration in
this IPR? Does this |look famliar?
A | did submt one and it does | ook
famliar fromthe face of it.
Q | want to scroll down to
par agr aph 23.
This is your opinion on the |evel

of ordinary skill in the art fromthat |PR
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1 right?
2 A Yes, | see paragraph 23.
3 Q In this declaration, it was your
4 opi nion that a person of ordinary skill in
02:07PM 5 the art could have an undergraduate degree
6 I n conputer science, electrical
7 engi neeri ng, nechani cal engi neering, or
8 ot her related technical field, and
9 know edge of sensor systens, right?
02:07PM 10 A That's what | wote.
11 Q And you believe you are that type
12 of POCSI TA?
13 A Yes.
14 Q You still believe that?
02:07PM 15 A Yes.
16 Q Do you still agree with this
17 | evel of ordinary skill?
18 A Cenerally, yes. But when |
19 | ooked at the opinion that was provided in
02:08PM 20 Exhi bit 1011, 1012, and 1013 and how t he
21 Board has construed one of ordinary skill
22 in the art, | believe also that they are
23 correct.
24 So in paragraph 17, | have nmde a
02: 08PM 25 m nor nodification to what | have in
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paragraph 23 in front of you.

Q Way didn't you include anything
el se in this paragraph that we're | ooking
at here, 23, of Exhibit 20327

A Because one of ordinary skill in
the art with degree in conputer science,
el ectrical engineering, conputer
engi neering, would al so have know edge of
sensor, sensor fusion, including Kal man
Filters, quaternion math and nobil e
conputi ng technol ogi es.

So those are included in what
| " ve provided as what one's degrees.

And the reason that | el aborated
on it is because of the Board decision in
the three docunents, Exhibit 1011, 1012 and
1013 in their final witten decision.

MR. EVANS: Could you put them

si de by side, Andrew.
BY MR EVANS:

Q It's alittle bit small, but |
think we have on the |eft we have your
current person of ordinary skill paragraph
17 fromyour declaration in the '687 | PR

And on the right we've got the
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1 | evel of ordinary skill in the art from

2 paragraph 22. | believe that's actually

3 fromyour Exhibit 2033, which was your

4 rebuttal declaration that we were | ooking
02:10PM 5 at previously but it has the sane

6 definition that we were just |looking at in

7 2032.

8 A Yes.

9 Q And so in your new person of
02:10PM 10 ordinary skill, you've added in a nunber of

11 t hi ngs.

12 You' ve expanded under graduate

13 degrees to include physics, right?

14 A Yes.
02:11PM 15 Q How cone?

16 A. Ckay. So 22, you see it says

17 conput er science, undergrad degree,

18 el ectrical engineering, nmechanical

19 engi neering and other related technical
02:11PM 20 field.

21 So physics is one of those other

22 related technical fields. So I have

23 explicitly called it out.

24 Q Now you keep that oral related
02:11PM 25 | field |l anguage in your new person of
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1 ordinary skill in the art in paragraph 17

2 on the left, right?

3 A Correct.

4 Q But physics was the only thing
02:11PM 5 you felt the need to add explicitly, right?

6 A By way of exanple, there could be

7 ot her related technical fields.

8 Q Such as?

9 A For exanpl e, nmany departnents
02:12PM 10 have different nanmes for the degrees. They
11 may call it information technol ogy and
12 alike. Those will be all in the part of

13 | the other related fields.

14 Q Then you' ve added sone nore
02:12PM 15 experience requirenents, right? You've got
16 work in the field of sensors, right?

17 (Docunent review. )

18 A Correct.

19 Q And then you' ve got sensor fusion
02:12PM 20 al gorithnms?

21 A Ri ght .

22 Q | ncl uding Kal man Filters?

23 A Correct.

24 Q And quat erni on mat hemati cs?
02:12PM 25 A Correct.
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1 Q And nobi | e conputi ng

2 t echnol ogi es?

3 A Correct.

4 Q Are you saying that the two years
02:13PM 5 of work experience can be in any of those

6 fields or it has to be in all of those

7 fields?

8 (Docunent review. )

9 A It has to be related to subject
02:13PM 10 matter that covers sensor fusion algorithm

11 part of that is Kalman Filter quaternion

12 mat h and nobil e conputing technol ogi es.

13 Q So are you saying that a person

14 of ordinary skill has to have know edge of
02:13PM 15 sensors, sensor fusion algorithnms, Kalman

16 Filters, quaternion mathematics and nobile

17 conmputi ng technol ogi es, has to have all of

18 t hose?

19 A. Exactly as it says, that other
02:14PM 20 than the degrees, along with that is two

21 years of work experience in the field of

22 sensors, sensor fusion algorithnms, exanple

23 of algorithnms are, or including in

24 algorithnms are Kalman Filter, quaternion
02: 14PM 25 mat h and nobil e conputing technol ogi es.
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1 Q kay. |I'mnot trying to be

2 pedantic, I'mtrying to be accurate |ike

3 you are with your scientific opinions.

4 A Sur e.
02:14PM 5 Q And |'"mjust trying to understand

6 what this sentence neans.

7 So are you saying that a person

8 of ordinary skill only needs to have an

9 el ectrical engi neering undergraduate
02:14PM 10 degree?

11 A No, they could have an undergrad

12 degree in electrical engineering or

13 conput er engi neering or conputer science or

14 physi cs or many ot her degrees that may go
02:15PM 15 with different nanes as long as it's

16 rel at ed.

17 Q But just those degrees was enough

18 to qualify you as a person of ordinary

19 skill, or do you also have to have the work
02: 15PM 20 experience? That's what |'mtrying to

21 under st and.

22 A As | said, along with two years

23 of work experience in the field of sensors,

24 sensor fusions algorithns, including Kal man
02: 16PM 25 Filters, quaternion math and nobile
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1 conmputi ng technol ogi es.

2 Q And, again, I'ma |lawer. So

3 apol ogi ze for how pedantic this is going to

4 | seem
02:16PM 5 But you say, or related field

6 along with two years of work experience.

7 So to ne, when | read that

8 sentence it would be if you don't have one

9 of those degrees, you could have a rel ated
02:16PM 10 field along with two years of these types

11 of work experience.

12 | s that what that sentence neans

13 or am| reading it wong?

14 A. kay. Think of it as rel ated
02: 16PM 15 field, period.

16 Q So it should be a "comma and"?

17 A So it's period and then you say,

18 woul d al so have along with two years of

19 experi ence, which could be part of your
02:16PM 20 degree, in the field of sensor, sensor

21 | fusion, et cetera.

22 Q Ckay. So one of those degrees or

23 a related degree along with tw years of

24 wor k experience, right? That's what you're
02:17PM 25 sayi ng?

STENO.COM
(888) 707-8366 Page 212


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 A. Exactly as it says. It would

2 have one of these degrees, including the

3 related field, different nanmes in sone

4 departnents. And you would have along with
02:17PM 5 | that, you wll have two years of work

6 experience in the field of sensors and

7 ot her things that | have stat ed.

8 Q So if | have a degree in conputer

9 science and |'ve worked for two years in
02:17PM 10 the field of sensors using accel eroneters,

11 gyroscopes and nmagnetoneters, am | a person

12 of ordinary skill in the art?

13 A Yes.

14 Q Ckay. |If | have a degree in
02:17PM 15 conputer science and | worked in the field

16 of sensor fusion algorithns but not those

17 other things, am|l a person of ordinary

18 skill in the art?

19 A. So this is assum ng that sensor
02:17PM 20 fusion, that would include Kalman Filters,
21 quat erni on mat h and nobil e conputi ng

22 t echnol ogi es.

23 Q Do | need to have two years of

24 wor k experience in sensors, two years of
02:18PM 25 | work experience in sensor fusion
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1 algorithms, including Kalman Filters, two

2 years of work experience in quaternion

3 mat hemati cs and two years of experience in

4 nmobi | e conputing technol ogies on top of ny
02:18PM 5 degree?

6 | s that what you're saying?

7 A No. So when you start, let's say

8 working in a field of nobile wearable

9 wat ches, by way of exanple, you could be
02:18PM 10 havi ng experience in sensor fusion,

11 sensors, Kalman Filter, quaternion math and

12 nobi | e conputi ng.

13 So it's not just two plus two, if

14 that's what you're asking.
02:18PM 15 Q So | just need to have two years

16 of work experience that is sonme conbination

17 of all of those different fields?

18 A Exactly as it says. You have two

19 years of work experience in the field of
02:19PM 20 sensors that al so have sensor fusion

21 al gorithns, including Kalman Filters,

22 gquaterni on math and nobil e conputi ng

23 t echnol ogi es.

24 Q How much experience woul d
02:19PM 25 guat erni on mat hematics do | have to have to
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1 be a person of ordinary skill in the art?
2 A You need to understand the basics
3 of quaternion math, and in the case of work
4 experience, have worked with them
02:19PM 5 Q How nmuch?
6 A Enough to understand t hem
7 Q Two years? | nean, do | have to
8 have two years of quaternion mathematics
9 experience?
02:19PM 10 A You need to have enough as part
11 of that two years to understand quaternion
12 mat h.
13 Q Let's say | worked on your
14 | exanple of a watch that's using sensors,
02:20PM 15 Kal man Filter sensor fusion al gorithns,
16 qguat erni on mat hematics is involved and
17 nobi | e conputing technol ogi es are invol ved.
18 But | focus on the sensors, not
19 the quaternion mathematics. Wuld | be a
02:20PM 20 person of ordinary skill?
21 A | f you don't know anyt hi ng about
22 guaternion math, you woul d not understand
23 the '846 patent.
24 Q How advanced do | need to be in
02:20PM 25 quat erni on mat hematics to be a person of
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1 ordinary skill in the art?

2 MR, LAURENZI: (Objection. Form

3 A. By way of exanple, you need to

4 have understandi ng of quaternion math to
02:20PM 5 understand, let's say, Bassonpiere

6 reference or '846 patent.

7 Q Were do you say that in here?

8 A Sorry?

9 Q Where is that in this paragraph?
02:20PM 10 A You asked ne for an exanpl e of

11 how much, and this is an exanple that |

12 provi ded.

13 Q What |'m saying is this paragraph

14 I s anbi guous, and | can't understand how
02:20PM 15 much quat erni on mat henati cs experience |

16 need. And now you're telling ne the exact

17 mat h, but | don't see that in your

18 declaration. So you didn't put that in

19 your decl aration, |'m assum ng?
02:21PM 20 MR, LAURENZI: (Objection. Form

21 A |'"mvery clear that says you have

22 to have two years of work experience in the

23 field of sensors, sensor fusion algorithm

24 Kal man Filter, quaternion nmath and nobile
02:21PM 25 conputi ng.
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1 Q And how nuch of that time of that
2 two years would | have had spent on
3 quat erni on mat hematics for nme to qualify as
4 | what you are saying a person of ordinary
02:21PM 5 skill in the art at the tinme of the all eged
6 I nvention is?
7 A To under st and quat er ni on nat h.
8 Q How much tinme woul d that take?
9 A. It depends on a nunber of things.
02:21PM 10 But if you have understandi ng of quaternion
11 mat h t hrough your work experience, that's
12 | what is needed based on what |'ve said in
13 par agr aph 17.
14 Q What has changed from your
02:22PM 15 declaration on the right from 2018, the
16 | evel of ordinary skill to the declaration
17 on the left fromthis IPR that has caused
18 you to add all these additional
19 requi renent s?
02:22PM 20 A | have | ooked at the final
21 | witten decision. |'ve shown those in
22 Exhi bit 1011, 1012 and 1013. |[|'ve | ooked
23 at the Board' s decision and definition of
24 one of ordinary skill in the art, and |
02:22PM 25 agreed with them So | wote that.
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1 Q So you're relying entirely on

2 what the Board found to support your person

3 of ordinary skill in the art, nothing el se?

4 A And ny experience, many years of
02:22PM 5 experience in the industry, in education,

6 I n research.

7 Q But you have many years of

8 experience in industry, education and

9 research when you wote paragraph 22 on the
02:22PM 10 right, correct?

11 A That's correct.

12 Q The only thing you didn't have

13 | were the final board decisions, right?

14 A. So, yeah, | adopted what the
02:23PM 15 Board has adopted in paragraph 17.

16 Q So that's not your independent

17 opinion. You're just adopting what the

18 Board sai d?

19 MR, LAURENZI: (Objection. Form
02:23PM 20 A And | agree with what the Board

21 says.

22 Q  Why?

23 A. Well, as | said, considering the

24 '846 patent, the technol ogy, the
02:23PM 25 educati onal |evel of experience of workers
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1 inthe field relating to the patent and
2 probl ens and solution in the field, and
3 drawi ng on ny own experience, | believe a
4 person of ordinary skill in the art has the
02:24PM 5 | follow ng requirenent, and that matches
6 Wi th what the Board in the witten decision
7 have sai d.
8 Q What's the field relating to the
9 pat ent ?
02:24PM 10 (Docunent review. )
11 A The patent is related, for
12 exanple, electronic device that utilizes a
13 non-access noti on sensor nodul ar capabl e of
14 accurately outfitting a resulting
02:25PM 15 devi ation, including deviation angle in a
16 3D reference frane that the patent
17 descri bes.
18 So, generally, it is about an
19 el ectronic device for use in notion
02:25PM 20 detection and nethod for obtaining
21 resulting deviation of it.
22 Q So that's what you neant when you
23 said the field relating to the patent in
24 par agraph 17 of your decl aration?
02:25PM 25 A So yes, the fieldis, for
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1 exanpl e, what you see in the abstract, what
2 you see in the title of the patent and once
3 you read the patent, the kind of thing that
4 It discusses.
02:25PM 5 Q Who are the workers in that
6 | field?
7 A Sorry?
8 Q Who are the workers in that field
9 that you're referencing?
02:26PM 10 MR, LAURENZI: (bjection. Form
11 A By way of exanple, sonebody who
12 wor ks on 3D pointing devices related to a
13 | smart TV, would be sonebody who is working
14 in this field.
02:26PM 15 Q |s that a real person, or did you
16 | just make that exanple up?
17 A There are people who work on -- |
18 don't know if you have recently bought a
19 | smart TV with a smart renote, there are
02:26PM 20 peopl e who actually work on that.
21 Q And what tinme frane are you
22 tal ki ng about right now?
23 A. For this particular exanple is a
24 recent. But back in the date of the
02: 26PM 25 pat ent, sonebody working on renote devices,
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1 poi nti ng devices, where you can point to a
2 screen in general.
3 Q And who was doing that in late
4 2009 to early 20107?
02:271PM 5 A Peopl e who are buil ding 3D
6 poi nting devices in connection with the
7 screen or in general.
8 Q Do you know anybody that was
9 doing that in that tinme frane?
02:27PM 10 A Are you asking for a nanme?
11 Q  Yes.
12 A. Ch, many of ny students have
13 | worked on conpani es where they work with
14 renot e devi ces.
02:27PM 15 Q I n 2009, 20107
16 A. Renot e devi ces such as pointers?
17 | Yeah.
18 Q Ckay. And what was their
19 education | evel ?
02:27PM 20 A They had a bachel or of degree
21 normally in electrical engineering,
22 conput er science or conputer engi neering.
23 Q Ckay. And what type of
24 experience did they have?
02:27PM 25 A. So when they received their
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1 bachel or, they had under graduat e degree,
2 sone of them have projects, npost of them
3 t hr oughout their undergraduate degree
4 | studies.
02:28PM 5 Q Can you give ne a nane of anyone
6 who fits -- has all the work experience
7 that you list in this paragraph as of 2009
8 or 20107
9 A No specific nane cones to m nd
02:28PM 10 sitting here today. It's been a while.
11 produce and work wth a nunber of students
12 in the past 35 years. Many of them had
13 degrees and studi ed quaternion math and
14 sensor fusion and Kalman Filter, and
02:28PM 15 extended Kal man Filters.
16 Q G ve ne sone exanples. Wo did
17 t hat ?
18 A | cannot think of a specific nane
19 right now | have to go back and check ny
02:29PM 20 not es.
21 Q So when you wote this paragraph,
22 you weren't thinking of any specific person
23 and you weren't aware of any particul ar
24 person that net these requirenents?
02:29PM 25 A O a specific person? No.
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1 But a type of person that | know
2 have been worki ng on pointer devices of the
3 type. By way of exanple, | can tell you a
4 name, Wen Ya Xu (phonetically), who built a
02:29PM 5 ring- based pointer device. |[|'ve nentioned
6 that in ny declaration, a ring-based
7 poi nter device around 2007 and 2008.
8 Q Did that device use extended
9 Kal man Filters?
02:30PM 10 A W di d use extended Kalman Filter
11 in that device, yes.
12 Q Did it have accel eroneters and
13 gyr oscopes?
14 A. Both of them yes.
02:30PM 15 Q Ckay. Did you use sensor fusion
16 al gorithns?
17 A For sure. O herw se things won't
18 wor k.  How woul d you conbine -- or one way
19 to conbi ne gyro accel eroneter is by neans
02:30PM 20 of sensor fusion.
21 Q Who wote that sensor fusion
22 al gorithnf
23 A. This gentleman, ny Ph.D. student.
24 Q So it wasn't you?
02:30PM 25 A We col | aborate together.
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1 Q How nmuch of it did you do?

2 A It's a collaboration. Back and

3 | forth.

4 Q What did you focus on?
02:30PM 5 A Al'l aspect of it. I|'ma system

6 designer so | work on every aspect of a

7 systemthat we design and many tail ored

8 systens that we have designed in the past

9 35 years.
02:31PM 10 Q And how di d you represent

11 orientations in that systenf

12 A. | have to go back and | ook. This

13 I s about 18 years ago.

14 Q Was it quaternion math? Did you
02:31PM 15 use quaterni ons?

16 A. | have to go back and | ook. This

17 I's roughly 18 years ago. | don't recall

18 | the details of it.

19 Q So you don't know?
02:31PM 20 A Sitting here today, | need to go

21 back and | ook. Sitting here today, | don't

22 remenber the details of a systemthat |

23 desi gned 18 years ago.

24 Q So we don't know if Xu has the
02:31PM 25 requi site quaternion mat hemati cs experience
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1 | to be a POSI TA?
2 A Ch, he has a | ot of quaternion
3 mat h, correct.
4 Q But not fromthat project?
02:32PM 5 A | have to go back and check to
6 see what he did or what we did in that
7 particul ar project. But people working in
8 my group, a |large nunber of them have
9 serious quaternion math background.
02:32PM 10 Q Today?
11 A I ncluding -- sone of them
12 I ncl udi ng today, yes.
13 Q How many peopl e?
14 A. | taught courses at the graduate
02:32PM 15 | evel, at the undergrad level. |
16 supervi sed many, nmany graduated students.
17 Maybe cl ose to hundred. Many of them have
18 | earned quaternion math. Especially to be
19 able to deal with three di nensional
02:32PM 20 novenent .
21 Q What courses did you teach that
22 t aught quat erni on mat h?
23 A. By way of exanple, | taught a
24 graduate course related to health
02:33PM 25 anal ytics. And sone of the exanples that
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we built was related to three dinensional
devices. And as part of that, there was a
t eachi ng of quaternion nmath.
Q Let's go back to your
Exhibit 1002 and I'd like to go to
par agraph 25.
|s that Health Analytics course a

requi red course for an undergraduate

degree?
A Sone undergraduate take this
health analytics. It is not -- this

particul ar course wasn't required of them

Q Are you aware of any mmjors that
require |l earning quaternion math at the
under graduate | evel ?

A. Many maj ors have courses in
graphi cs where students | earn about
guat erni on mat h.

Q My question was are you aware of
any undergraduate majors that require
| ear ni ng quat erni on mat h?

A There are many under gr aduat e
departnments that are as part of the
graphi cs and vision courses, and those are

requi red courses. The students |earn

STENO.COM
(888) 707-8366

Page 226


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 guat erni on mat h.

2 Q Way do you have to learn

3 gquat ernion math in graphics courses?

4 A In order to performrotation of
02:34PM 5 gr aphi ¢ obj ects.

6 Q Wiy don't you just -- don't you

7 | just make library calls and the software

8 does the mat h?

9 A You could do that, or what we do
02:35PM 10 in our, in many undergrad degree, we try to

11 under stand how t hese software work. There

12 are many softwares that do cal culus for

13 | you, but we still require cal cul us of our

14 | students.
02:35PM 15 MR. EVANS: Could we go to 25,

16 Andrew? Scroll down to 25.

17 BY MR EVANS:

18 Q Al right. Now you said that

19 your requirenment for quaternion nmathematic
02:35PM 20 came fromthe Board's decision. And their

21 requirenment for it came from CyWe's

22 expert, right?

23 A | have to doubl e-check that.

24 Q Well, what does this paragraph
02:35PM 25 say?
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1 A. Par agraph -- sorry, just to make
2 sure. W are |ooking at ny new
3 decl arati on, ' 8467
4 Q Yes.
02:36PM 5 A Ckay. Paragraph 25.
6 (Docunent review.)
7 BY MR EVANS:
8 Q Scroll down so we can see the
9 parent hetical, too, because | believe this
02:36PM 10 is what's being relied on.
11 So you're relying on a question
12 to our expert that was: "Are quaternions,
13 in fact, wdely used in graphics
14 applications,” to which you said "yes."
02:36PM 15 Ri ght ?
16 A. | see that, yes.
17 Q That just neans that graphic
18 software had quaternion math in it, right?
19 It's not a trick question.
02:37PM 20 A So i n undergraduate degrees, we
21 just don't rely on existing software. W
22 i ke the students to understand how
23 these -- the inner working of the software
24 I S.
02:37PM 25 Q | understand. But I'mtrying to
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1 be very precise as a | awer now.

2 You like to do your scientific

3 nmet hod and carefully read everything and

4 that's what |'mdoing as a | awer right
02:37PM 5 here. So you have this highlighted

6 | sentence where you say, "A patentee's

7 expert in I PR proceedings of the related

8 '978 and ' 438 patent confirnmed the conmon

9 use of quaternions in graphics applications
02:37PM 10 at |least as early as 2009."

11 And your support for that

12 statenent is a question: Are quaternions,

13 in fact, wdely used in graphics

14 | applications to which our expert said:
02:38PM 15 Yes.

16 And then a foll owup, "And that

17 | was also true in 2009?"

18 Again, the answer was, "yes."

19 That's the basis of your
02:38PM 20 testinony there, right?

21 A. No.

22 The basis -- this is in support,

23 addi tional support for ny testinony, as |

24 have quoted that.
02:38PM 25 This is also ny belief, and the
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1 Board has al so found that quaternion math

2 I's needed by one of ordinary skill in the

3 art.

4 Q And that's entirely based on the
02:38PM 5 | fact that quaternions were commonly used in

6 graphi cs applications, right?

7 MR, LAURENZI: (Objection. Form

8 A No.

9 Q So that's what it says in your
02:38PM 10 | decl aration, does it not?

11 MR, LAURENZI: Objection. Form

12 A. Thi s decl arati on, paragraph 25,

13 does not say ny only support for what |

14 | canme up with, what | have adopted is that
02:39PM 15 guestion and answer, in fact.

16 Q So the information --

17 A | was trying to finish ny answer.

18 I n paragraph 17, | say, |'m

19 famliar with the level of ordinary skill
02:39PM 20 in the art regarding the '846 patent as of

21 around Novenber 11, 2010, including | ate

22 2009 through early 2010, considering the

23 '846 patent, the technol ogy, the

24 educati onal |evel and experience of workers
02:39PM 25 inthe field relating to the patent and
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1 probl ens and solution in the field and
2 drawi ng on ny own experience, | believe a
3 person of ordinary skill in the art, then |
4 | described what that is.
02:39PM 5 Soit's all of that.
6 Q But we already established that
7 the only thing that changed between the
8 prior version of what you said a person of
9 ordinary skill in the art was and that one
02:40PM 10 was the Board's opinion finding that they
11 woul d have known about quaternions, right?
12 A | have | ooked at the Board's
13 opi ni on, yes.
14 Q Yes. And that's why you added
02:40PM 15 the quaternions into your person of
16 ordinary skill?
17 A | have | ooked at the Board's
18 deci sion, and that's where paragraph 17 is
19 consi deri ng.
02:40PM 20 Q And their basis for finding that
21 was that quaternions were commonly found in
22 graphic applications at |east as early as
23 2009, right?
24 MR, LAURENZI: Objection. Form
02: 40PM 25 A An exanple of what that is is the
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1 fact that quaternion were widely used in
2 graphi cs application.
3 Q But why woul d that nean that
4 anybody woul d have know edge of quaternion
02:41PM 5 mat h? How does that correlate to people
6 havi ng knowl edge of quaterni on nmath?
7 | can use a graphics application
8 with zero knowl edge of quaternion nath,
9 right?
02:41PM 10 A So in undergraduate degree in our
11 graphi cs and vi sion courses, instead of
12 teachi ng the student how to just use an
13 application, we teach them how to do
14 t hi ngs.
02:41PM 15 Q Do you have an exanpl e of that
16 you can provide?
17 A That's really valuable in the
18 | earning of a student. Just being able to
19 use a package such as Bl ender is not
02:41PM 20 sufficient. That's not the val ue of our
21 students. It's being able to do things, is
22 what really matters.
23 So that's why in our control
24 | theory graphics and vision, we do teach
02:41PM 25 guaternion math in nmany under graduate
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1 cour ses.

2 Q Do you teach students how to you

3 convert Euler angle math into quaternion

4 mat h or Eul er angle math into quaternion
02:42PM 5 | mat h?

6 A There are convergence and experts

7 of CyWee hinself, | believe Dr. LaViola

8 says, and many of those are straight nath.

9 In fact, just to nmake sure that
02:42PM 10 | you all agree with ne that is a

11 straightforward math, 1've provided

12 exanples of that in ny declaration. |[|'ve

13 | shown how you taken an Eul er angle and

14 convert that to quaternion. | provided a
02:42PM 15 | very detailed but straightforward math to

16 perform exactly that.

17 Q I n the undergraduate cl asses

18 where they're using graphic applications

19 that you were discussing, where you teach
02:42PM 20 gquaternion math, is one of the things you

21 | teach in those classes how to convert Euler

22 angl es into quaternions?

23 A. There are sections of courses

24 where the convergence does take place and
02:43PM 25 t he reason for doing that.
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1 And as |'ve shown in ny
2 declaration, that's just sinply a
3 collection of multiplication. That's
4 really all it takes. And nore
02:43PM 5 specifically, Bassonpiere teaches that.
6 Q Pl ease listen to ny question.
7 Please listen to it.
8 | s that what you teach in the
9 graphi cs applications cl asses?
02:43PM 10 A I n graphics courses, conversion
11 bet ween Eul eri an and quat erni on
12 representation are covered.
13 Q And is that just the orientation
14 conversion or is that a conversion of Euler
02:43PM 15 mat hemati cs or EKFs into quaternion EKFs?
16 MR, LAURENZI: (Objection. Form
17 A It 1s exactly what |'ve shown in
18 nmy declaration. One could take Eulerian
19 angl es and convert that to quaternion.
02: 44PM 20 Bassonpi ere shows how to do that. And I've
21 provi ded exanpl es based on Bassonpiere's
22 equati on by using sinple add and
23 mul tiplication for doing the conversion.
24 Q When did you | earn quaternion
02: 44PM 25 mat h?
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1 A. Maybe just a guesstimate, 1980 or

2 So.

3 Q And where did you learn it?

4 A | n under gr aduat e.
02:44PM 5 Q What cl ass?

6 A | " ve taken a conbi nation of them

7 probably in ny graphics courses, in vision

8 courses and control.

9 Q How frequently have you used
02:44PM 10 quaternion math in your career outside of

11 expert w tnessing?

12 A. In sone of the systens that |

13 have designed, | have used quaternion nmath

14 in the past 30 years or so.
02:45PM 15 Q Wi ch systens did you design with

16 guat erni on mat h?

17 A By way of exanple, |'ve designed

18 broadly based sensors that tried to

19 ci rcunmvent goi ng through the key port [sic]
02:45PM 20 of fanpbus exercising ganes such as soccer.

21 Q And were those EKFs written using

22 guat er ni ons?

23 A. Those were EKF based al gorithns

24 because that's the natural thing for using
02:45PM 25 | the systens that we had in mnd. And we
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1 have used quaternion math and

2 guat er ni on- based al gorithns.

3 Q And what did you use themfor?

4 A To do conversion fromthree
02:45PM 5 di mrension into two di nensi on.

6 Q What does that nean?

7 A Sorry?

8 Q | don't understand what that

9 nmeans.
02:46PM 10 A You don't understand what three

11 di nrension to two di nension is?

12 Q | don't understand how you use

13 quaternion math to do that or why.

14 A. SO you use quaternion math in
02:46PM 15 | your extended Kalman Filter to keep track

16 of rotation of the free body and three

17 di mensi onal space.

18 And then after that, you do a

19 conversion throughout the exercise that is
02:46PM 20 bei ng perfornmed in a two-di nensi onal

21 Screen.

22 Q And what is that conversion?

23 A | don't understand.

24 Q What are you converting it to?
02: 46PM 25 A Oh, to the novenent of, let's
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1 say, a soccer player on the screen.

2 Q You convert the quaternion math

3 I nto what?

4 A You don't convert quaternion
02:47PM 5 math. That's not what | said.

6 Q What are you converting?

7 A You're converting three

8 di nensi onal novenent of an individual to

9 two di nensi onal points on the screen.
02:47PM 10 Q And do you have to convert it

11 back into Euler angles to do that?

12 A. At the very end, you do a

13 conversion back to Euler in the exanples

14 that we did. There are probably many ot her
02:47PM 15 | ways of doing it.

16 Q Let's go to paragraph 27.

17 A Sur e.

18 Q This is basically what you were

19 | just saying that a person of ordinary skill
02:47PM 20 in the art would know how to convert an

21 angle fromone formto another, for

22 exanple, from Euler angle representation to

23 a quaternion representation?

24 A. No.
02: 48PM 25 Q That's not what you said in this
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1 par agr aph?
2 A Not in the discussion that you
3 and | had.
4 Q VWhat's different?
02:48PM 5 A In the di scussion of playing a
6 gane such as soccer, the conversion is
7 between the |ast step of an angle into a
8 two di nensi onal space. That's the
9 conversion that | was referring to in our
02:48PM 10 di scussi on.
11 Q And that's to map it onto a
12 screen or sonet hi ng?
13 A. To the mappi ng and novenent on
14 t he screen.
02:48PM 15 Q That's the two di nensi onal
16 surface that you're mappi ng onto, though,
17 correct?
18 A Correct.
19 Q Some sort of display?
02:48PM 20 A Sone sort of a display is
21 correct.
22 Q In 27, you're saying you can
23 convert an angle fromone formto anot her,
24 right?
02:49PM 25 A. So this is different fromthe
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1 di scussi on you and | had.
2 Q Ri ght .
3 A. So this is saying a person of
4 ordinary skill in the art would have known
02:49PM 5 how to convert an angle fromone formto
6 anot her, for exanple, from Euler angle
7 representation to quaternion
8 representation.
9 That's what |'msaying in
02:49PM 10 par agraph 27.
11 Q So what you're saying is you're
12 converting an orientation witten in Euler
13 angles into an orientation witten in
14 guat erni on representation?
02:50PM 15 A | "' m sayi ng a person of ordinary
16 skill in the art would have known how to
17 convert an angle fromone formto anot her.
18 For exanple, from Euler angle
19 representation to quaternion
02: 50PM 20 representation.
21 |'ve provided a very specific
22 exanple of that just to show you how it all
23 wor ks, starting in paragraph 57.
24 Q |"mjust trying to understand
02:50PM 25 | what you're saying here. | would just |ike
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1 you to interpret your own words for ne so
2 we' re on the sanme page.
3 A Sur e.
4 Q We're just tal king about a fixed
02:50PM 5 angl e being witten either as an Eul er
6 angle -- or Euler angle?
7 A. Eul er.
8 Q So tal king about an angle, a
9 fixed angle either being witten as an
02:50PM 10 Eul er angle or being witten as a
11 guat erni on representation?
12 A. That's where you do the
13 | transformation. By way of exanple, |'ve
14 shown that in paragraph 59 --
02:51PM 15 Q Yes or no, sir? | just want to
16 make sure | understand what this sentence
17 is and then I'Il ask a questi on.
18 A So this sentence says, you can do
19 transformati on, convert an angle from one
02:51PM 20 to the other from Eul er angle
21 representation to quaternion
22 representation. That's --
23 Q That's not sayi ng anythi ng about
24 converting an EKF using an Euler angles to
02:51PM 25 an EKF using quaternions, right?
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1 A. It is. Because it depends on the
2 context. If you |ook at Bassonpi ere where
3 he tal ks about EKF and he shows, for
4 exanple, howto do it wth Eul er angles,
02:51PM 5 and he explicitly says you can do all of
6 that with quaternion, then one understands
7 how to take the own Eul er angle
8 representation of EKF by Bassonpi ere and
9 transformthat to quaternion.
02:51PM 10 Q But that's not what you said
11 here. That's not what this sentence says,
12 right?
13 A This is a |lot higher level than
14 getting into that.
02:52PM 15 What | just said about
16 Bassonpi ere and EKF is discussed after this
17 par agraph 27 throughout ny decl arati on.
18 Q But just to be clear, paragraph
19 27 has nothing to do wth converting EKFs?
02:52PM 20 A Par agraph 27 by itself, it's a
21 very general statenent about Euler angle
22 goi ng to quaternion.
23 This concept is later used to
24 | transform EKF of Bassonpiere to quaternion
02:52PM 25 form
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1 Q But those are different things.
2 A Yes. One is general, you use the
3 general concept to do sonething as specific
4 related to EKF.
02:52PM 5 So the basis of translation of
6 EKF of Bassonpiere in quaternion form the
7 origin of it may goes back to paragraph 27.
8 Q Wuld it be trivial to rewite an
9 extended Kal man Filter that uses Eul er
02:53PM 10 angles into one that uses quaternions?
11 A So, Bassonpiere, for exanple, on
12 page 27, before that it shows how to do
13 ext ended Kal man Filter using Euler angles.
14 And then it says, "Its state
02:53PM 15 vector conprises at | east one torsion
16 representation, chosen fromthe group of
17 Eul er angl e or quaternion.”
18 So he's saying you can use either
19 one of them That's true.
02:54PM 20 One of ordinary skill in the art
21 woul d know t hat .
22 And just to prove that to you by
23 way of exanple, |'ve provided specific
24 exanpl es starting from paragraph 58 of ny
02:54PM 25 report. |'ve shown you exactly how to do
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that using sinple add and nultiplication.

Q Can | get a tinme check?

MR. EVANS: Anybody who knows how
much tinme we've been on the record?
Can | get a sense.

THE VI DEOGRAPHER:  Yes, Counsel,
it may take a coupl e m nutes.

MR EVANS: | wasn't sure if you
heard ne.

THE VI DEOGRAPHER:  No, |

apol ogi ze.
MR. EVANS: | appreciate it.

BY MR EVANS:

Q |"d like to go to paragraph 87 of
Exhi bit 1002.

A The sane decl aration?

Q Sane decl arati on.

A Ckay.

Q This is not the right one. Wich

declaration are we in right now?

A ' 846.

Q Hang on. Let's go down to 94.
A. Sanme decl aration?

Q Yes.

THE VI DEOGRAPHER: Counsel, we've
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1 been going for approximtely four hours

2 and 57 m nutes on record.

3 MR. EVANS: Thank you.

4 BY MR EVANS:
02:56PM 5 Q So | ooking at 95, and you are

6 di sti ngui shing the provisional '558

7 application as not providing support for

8 the current clainms because it doesn't have

9 any equations using quaternions.
02:56PM 10 | s that an accurate summary of

11 what you're saying?

12 A. | "' m sayi ng the provisional '558

13 doesn't provide witten supports for

14 several claimelenents of the '846 patent.
02: 56PM 15 Q One of which is quaternions,

16 right?

17 A | ' m sayi ng that the provisional

18 makes no nention of and presents no

19 equati ons usi ng quaternions.
02:56PM 20 Q So you're saying it doesn't

21 cont ai n quat er ni ons?

22 A | ' m sayi ng provisional '558

23 doesn't nention or present no equation

24 using quaternions, that's exactly what |I'm
02:57PM 25 sayi ng.
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1 Q That's because all discl osures
2 described with respect to only Eul er
3 angles, right?
4 A Because it doesn't nention or
02:57PM 5 present no equation using quaternions,
6 that's the reason.
7 Q But you coul d have converted
8 t hose Eul er angl e equations into quaternion
9 equations, right?
02:57PM 10 A. For exanple, fromteaching of
11 Bassonpiere, | could do that, yeah.
12 Q Whay do you need Bassonpiere's
13 t eachi ng?
14 A. | "' m sayi ng by way of exanpl e,
02:57PM 15 that's what |'ve done in ny declaration.
16 Q Let me ask you this: In 2009,
17 pretty much every person of ordinary skill
18 knew t hat quaterni ons were conputationally
19 | ess expensive than using Eul er angles for
02:57PM 20 exanple, right?
21 A It depends on the application.
22 Q Sur e.
23 But that was a common thing that
24 you woul d have known in 2009?
02:58PM 25 A Again, it depends on the
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1 application. |In sone cases, quaternions

2 perforned easier type of math. In sone

3 cases, Euler will be easier to use. So it

4 al | depends.
02:58PM 5 Q But you know that -- let ne

6 scratch that.

7 I n 2009- 2010, a person of

8 ordinary skill would know that quaternion

9 mat h uses fewer trigononetry than Eul er
02:58PM 10 angle math, for exanple?

11 A Yes. There is typically

12 sonetinmes no trig used in quaternion. It's

13 | just matrix, nultiplication for the nost

14 part. Wereas Euler you need to do sone
02:59PM 15 sort of trig such as sign and cosign.

16 That's a fact that was known | ong ago.

17 Q And that's where the

18 conput ati onal savi ngs cones when you use

19 quat erni ons usually, right?
02:59PM 20 A It depends on the situation.

21 Q But that's not know edge that you

22 needed Bassonpi ere to know?

23 A. No. | said by way of exanple in

24 nmy declaration, |'ve used what Bassonpiere
02:59PM 25 I's doing to show an exanpl e of when he says
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1 you could do either Euler and quaternion,
2 ' ve shown exactly what he neans using
3 straightforward math. That's what | was
4 saying. But the general know edge was
02:59PM 5 known before that.
6 Q So you woul dn't have needed any
7 addi tional resources to take the
8 provi sional '558 applications, Euler angle
9 equations, to be able to convert theminto
03:00PM 10 quat erni ons, right?
11 MR, LAURENZI: Objection. Form
12 A. | have not anal yzed '558 for its
13 exact formand what is needed. | have just
14 noted that '558 doesn't nention or present
03:00PM 15 no equations using quaternions. That's a
16 fact.
17 Q And that nean it doesn't teach
18 anyt hi ng about quaternions, right?
19 A It means it doesn't nention
03:00PM 20 guat er ni on, Bassonpi ere does. Bassonpiere
21 provi des equation of how to go from Eul er
22 to quaternion. '558 doesn't. That's just
23 a fact. I'mnot --
24 Q | under st and.
03:00PM 25 But you could still convert the
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1 '558 application exactly the sane way you

2 converted the Bassonpi ere application, or

3 Bassonpi ere patent, right?

4 A | have not perforned that
03:00PM 5 exercise. | need to look at it. That's

6 not an analysis that | perforned. The

7 analysis that | perforned is to observe

8 that '558 doesn't nention and present any

9 equation related to quaternions. That's a
03:01PM 10 | fact.

11 Q Under st ood.

12 My question was different,

13 t hough.

14 There's no reason you couldn't do
03:01PM 15 the sane exact transformation that you did

16 i n Bassonpiere to the '558 application?

17 A Assum ng ' 558 Eul er angle

18 analysis is simlar to what Bassonpiere

19 does, that would be a possibility. That's
03:01PM 20 not sonething |I've done.

21 Let's say if '558 just had one

22 Eul er angl e, yes, you could use teaching

23 simlar to that of Bassonpiere, not just

24 Bassonpi ere, or the exanples that |
03:01PM 25 provided to do quaternion-based. That's
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1 not what |'m saying in paragraph 95.
2 Al I'"msaying is that '558 nakes
3 no nention of and presents no equation
4 using quaternions. That's all |'m saying
03:02PM 5 | in the first sentence of 95.
6 Q Under st ood.
7 And any person of ordinary skill
8 could do that sane conversion |like you did
9 I n Bassonpiere to the '558 application,
03:02PM 10 right?
11 A | haven't -- | haven't | ooked at
12 all the details that are involved in '558.
13 Anything that is just Euler angle, yes, you
14 could do the sane nmap option that
03:02PM 15 Bassonpi ere chose, which is basically add
16 and nultiply, that one of ordinary skill in
17 the art knows how to do to go fromEuler to
18 guat er ni on.
19 Q Are guaternions al ways associ at ed
03:02PM 20 | wth three coordi nate axes?
21 A There are generalization of
22 gquaternion in multi-dinension, i.e., nore
23 | than three,
24 Q So do you get to deci de how nany
03:03PM 25 | there are?
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1 A. Ceneral |l y speaking, yes. Just

2 | i ke a vector, you could have a two

3 di mensi onal vector, a three di nensional or

4 a hundred di nensi onal vector, generally,
03:03PM 5 | yes. But, of course, in both the patents

6 here and Bassonpiere, a three dinensional

7 body is being used. That's the 3D pointing

8 device. And therefore, a three

9 di nmensi onal, four dinension, really, one
03:03PM 10 being the true and the other one are RJ and

11 K are being used by Bassonpi ere.

12 Q Are guaterni ons al ways associ at ed

13 in sone way with a global earth frane?

14 A. They don't have to be, no.
03:04PM 15 Q Are they usually?

16 A. It all depends on your

17 application.

18 Q It can be, though?

19 A. A quaternion can be related to
03:04PM 20 | the earth frame, but doesn't have to be.

21 Q So does a quaterni on encode how

22 two different reference franes are aligned

23 relative to each other?

24 A Quat erni on shows generally
03:04PM 25 angl es, by way of exanple, in three
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1 di mensi on.
2 Q One of the fundanental properties
3 of quaternions is that they can be used to
4 rotate vectors fromone coordinate franme to
03:04PM 5 anot her using nultiplication?
6 A You can rotate a vector,
7 generally speaking. You can rotate the
8 vector and represent that w th quaternion.
9 That's really the one use of quaternions.
03:05PM 10 Q So if you have a known vector
11 defined in an earth fixed franme |ike
12 gravity, the quaternion nmakes it relatively
13 straightforward to express that sane vector
14 in adifferent frane of reference?
03:05PM 15 A. Quat ernion and Eul ers, both of
16 them allow you to go froma one frane of
17 reference to the other. They allow for
18 rotation.
19 Q So is that a yes?
03:05PM 20 A One application of quaternion is
21 to represent rotation of a given vector.
22 Q How woul d you define a
23 guat er ni on?
24 A. A quaternion is a vector of four
03:06PM 25 by one in its basic form It can represent
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1 an angle in three di nensional space. It

2 has a real part and three inmaginary parts.

3 The three imaginary parts are normal ly

4 referred to as RJ] and K conponent. Perhaps
03:06PM 5 | the closest thing that nmay cone to mnd is

6 a conpl ex nunber, which has a real part and

7 an imagery part, such as three plus two I.

8 MR. EVANS: We can put down that

9 exhi bit, Andrew.
03:06PM 10 BY MR EVANS:

11 Q VWhat is your closest work

12 experience to the inventions disclosed in

13 the patents-at-issue here?

14 A. Many of them by way of exanpl e,
03:07PM 15 |' ve done a whol e sl ew of exergam ng

16 systens. Those are sone that are very

17 close to the area of the alleged invention

18 of the '846 patent.

19 Q Where would | find information
03:07PM 20 about that?

21 A You can | ook at probably sone of

22 the articles that | have. Sone of them may

23 descri be those in detail.

24 Q That's what | neant. \Wich
03:07PM 25 articles should I ook at?
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1 A. Just | ook for the word naybe
2 exergamng. Trying to mmc sone kind of a
3 real ganme on a screen. Those would be
4 decent keywords.
03:07PM 5 Q | can't understand what the word
6 before gam ng you're saying, exert?
7 A Exer, conbine the word "exercise"
8 with "gam ng." Exergam ng.
9 Q Exergam ng. Cot it.
03:08PM 10 A At the very first one was Wi.
11 Have you ever worked with the Wi renote?
12 The i dea was not to nake people to sit down
13 and use the keyboard 24/7 know ng that kids
14 on average woul d spend 40 hours a week j ust
03:08PM 15 playing with their screen.
16 So the idea was to get them going
17 while they are on the screen or playing
18 sone sort of a keyboard-based gane which is
19 really bad for their health.
03:08PM 20 Q | can confirmit worked. | had
21 several sweaty kids using the Wi
22 exergamng. It was very effective.
23 A Wonder ful .
24 Q Al so fun.
03:08PM 25 How many tinmes have you witten
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1 EKFs that used quaterni on nath?
2 A For nost of these exergam ngs,
3 |'ve witten -- design, analyze and witten
4 extended Kal man Filter that uses quaternion
03:09PM 5 math. So several tinmes in nmy career.
6 Q Have you witten any extended
7 Kal man Filters that use Eul er angl es?
8 A Yes.
9 Q You sounded a little hesitant.
03:09PM 10 A Because it goes sone years back.
11 So yes, no, I'mnot hesitant. | have built
12 smart shoes where we have used Eul er angle
13 | to do certain representation and anal ysis
14 of the shoes.
03:09PM 15 Q Are Eul er angl es consi dered
16 conventional in your field?
17 A Eul er and quaternion are
18 conventional. People use themall the
19 tine.
03:10PM 20 Q That was going to be ny next
21 questi on.
22 So they' re consi dered
23 conventi onal because they're used
24 frequently?
03:10PM 25 A. That's fair to say, yes.
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1 Q And you just said --

2 A Sorry. Just to conplete.

3 And t hey've been around for a

4 long tinme. | think quaternion goes back to
03:10PM 5 1850 or 1860, quite a while back. So

6 that's old science. dd nmath discovered by

7 Ham Iton. So nore than 150 years ago.

8 Eul er, | believe goes back to

9 1600 or so. Although |I have to
03:10PM 10 | doubl e-check. So these are old maths,

11 probably as old as cal cul us.

12 Q But you consi dered both Eul er

13 angl es and quaternions to be conventional ?

14 A. They have been both, they both
03:10PM 15 have been around for nore than one hundred

16 years, correct.

17 Q And it's not al ways advant ageous

18 to use quaternions over Euler angles,

19 right?
03:11PM 20 A That's correct. Sonetines you

21 may prefer Euler.

22 Q It depends on the application,

23 right?

24 A Two t hi ngs.
03:11PM 25 First of all, they are
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1 I nt erchangeabl e as Bassonpi ere shows and as
2 | have shown in ny exanple. So one could
3 really convert fromone to the other and
4 back.
03:11PM 5 So both mat hematical ly
6 intuitively they are interchangeable. 1've
7 shown exanples of that in ny declaration.
8 Soneti nes when one nay decide to use Euler,
9 but for the sane system you may want to use
03:11PM 10 qguat erni on, one or the other. They are
11 really a straightforward transformations
12 fromone to the other, as |I've shown by way
13 of exanpl e, as Bassonpi ere has shown the
14 | various equati ons.
03:12PM 15 Q And you said in your declarations
16 that a person ordinary of skill would be
17 notivated to change things from Eul er
18 angl es to quaternions, right?
19 A. That's fair, yeah.
03:12PM 20 Q Based on potential conputational
21 savi ngs and the avoi dance of singularities?
22 A Singularities doesn't apply in
23 the context of these patents. So that was
24 a general statenent.
03:12PM 25 Q And then, simlarly, you also
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1 said in your declaration that a person of

2 ordinary skill would be notivated to change

3 quaternions to Euler angles, right?

4 A That m ght be a possibility
03:12PM 5 dependi ng on the application. That's

6 general outside the context of these

7 | patents.

8 Q And that's because Eul er angl es

9 are nore intuitive because they're human
03:12PM 10 r eadabl e?

11 A. That's fair, yes.

12 Q There's no normalization step

13 required?

14 A That's fair.
03:13PM 15 Q And | i ke Jacobians in an extended

16 Kal man Filter using quaternions, can be

17 nore conplex than the sane thing done with

18 Eul er angl es?

19 A. Yes and no. Conplex in the sense
03:13PM 20 that, yeah, you have a larger matrix to

21 deal with, but at the end of the day, it's

22 sinple matrix nultiplication to get the

23 Jacobi an and the covariance in quaternion.

24 So conpl ex may be for | ooking at
03:13PM 25 it, but since the conputer is doing all the
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conputation, you don't care, the conputer
doesn't care what intuitive or
non-intuitive is.
MR. EVANS: Wuld this be a
decent tinme to take a quick 30 m nute
di nner break?
MR. LAURENZI: 30 m nutes?
MR EVANS: Is that all right
with everybody it's 6:15. [|'m
st ar vi ng.
MR, LAURENZI: Al right.
THE VI DEOGRAPHER: We are off the
record. The tinme is 3:14 p.m Pacific
tinme.

(Dinner recess is taken.)

STENO.COM
(888) 707-8366

Page 258


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 * EVENI NG SESSI ON*
2 (Shawn Johnson is now
3 vi deogr apher.)
4 THE VI DEOGRAPHER: The tine is
03:47PM 5 3:47 p.m W are back on the record.
6 BY MR EVANS:
7 Q Can you pull up your declaration,
8 Exhi bit 1002 that we've been tal king about
9 t o paragraph 53?
03:47PM 10 A Par agraph 53? Ckay.
11 Q Do you see that |'ve got 53 up on
12 the screen or you're looking at it on your
13 paper ?
14 A Yes.
03:47PM 15 Q And this is your derivation of
16 Bassonpi ere's EKF equation, right?
17 A A sinple substitution based on
18 two equations of Bassonpiere. | wouldn't
19 really call it a derivation.
03:48PM 20 Q But this is nultiple equations in
21 Bassonpi ere substituted together?
22 (Docunent review.)
23 A. There are a couple of equations
24 | from Bassonpiere where | did a sinple
03:48PM 25 substitution, correct.
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1 Q And you did this to show how

2 you' re mappi ng the claimelenments onto

3 Bassonpi ere' s EKF equation, right?

4 A This is part of what |'ve used in
03:48PM 5 doing the mapping of claimelenents to

6 Bassonpiere, as | stated in paragraph 53.

7 Q And if we ook at the |eft-hand

8 side of that equation, X-hat K, that's what

9 you're identifying as the updated
03:49PM 10 guaternion at time T?

11 A That's correct.

12 Q And then those first two

13 parentheticals, are what you're | abeling as

14 | the current quaternion at the tine T?
03:49PM 15 A. Toget her they are. Although as |

16 have stated, the first part is the previous

17 quaternion at tine T m nus 1.

18 Q Sur e.

19 And the previous quaternion is
03:49PM 20 defined in terns of Theta and Psi?

21 A The state by Bassonpiere is

22 defined as Theta and Psi, and therefore

23 when you do the quaternion substitution,

24 | those will be the state that you' re | ooking
03:50PM 25 at as |I've done in exanple -- in one
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1 exanple in ny declaration.

2 Q But just to be clear, everything

3 we're |l ooking at here in this equation

4 ri ght under paragraph 53 is witten in
03:50PM 5 Eul er angl es?

6 A What you see in paragraph 53 is

7 an Eul er angl e, although Bassonpi ere nakes

8 it very clear on page 27, line 14, that you

9 could either use Eulerian angle or
03:51PM 10 quat erni ons, and | have shown based on

11 Bassonpi ere how to do the conversi on.

12 Q | ' mjust asking about what we are

13 | ooking at the screen. Are there any

14 | quaternions on that fornula underneath
03:51PM 15 par agraph 537

16 A. As | said, that state is in Euler

17 formthe way Bassonpiere explains it. He

18 al so explains that it's a strai ghtforward,

19 or you could substitute quaternion for the
03:51PM 20 terns here.

21 Q Let's go down to paragraph 55.

22 Do you see where | anf

23 A Yes.

24 Q And this is where you tal k about
03:52PM 25 replacing equations 21 and 23 in
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1 Bassonpiere with state vectors in

2 quaternion form right?

3 A That's correct.

4 Q So you're replacing those angl es
03:52PM 5 of torsion, Theta and Psi, by quaternion

6 formul ati on of that sanme torsion?

7 A Yes. Again, as Bassonpiere

8 expl ains in paragraph -- sorry, on page 27,

9 you coul d replace the state and ot her Eul er
03:52PM 10 angles with quaternion. And that's what

11 |"mtrying to explain in paragraph 55.

12 Q And the reason you're doing that

13 IS because perform ng operation with

14 quaternion is nore efficient than
03:53PM 15 perform ng the sane operation using Euler

16 angl es?

17 A It all depends on a case. The

18 reason |'mdoing it is to say that they are

19 I nt erchangeabl e and exactly as explicitly
03:53PM 20 Bassonpi ere states, you could use either

21 Eul er angl es and quat erni on, page 27, line

22 14.

23 Q So you don't know whi ch net hod

24 woul d be nore efficient in Bassonpiere?
03:53PM 25 A Efficient in terns of what?
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1 Q You' re the one that used the word

2 efficient.

3 A. So efficiency, there are nultiple

4 aspect. One aspect is the intrusion behind
03:53PM 5 t he angles, which we discussed earlier

6 t oday about an hour ago.

7 The other one is being able to

8 deal with sign and cosign. So in that

9 sense wth quaternion, you don't need to do
03:54PM 10 | three as we discussed earlier. You do

11 matrix multiplication, addition and

12 subtracti on.

13 So in that sense, if you call

14 that efficient, which is what |'mreferring
03:54PM 15 | to here, yes.

16 Q Way woul d you nake this change

17 fromEuler angles to quaternions in

18 Bassonpi ere?

19 A. Bassonpi ere states in page 27,
03:54PM 20 line 14, that you can do either. So there

21 are just alternative to the sane extended

22 Kal man Filter. You can use one or the

23 other. It makes no difference, and the

24 conputational is actually fairly
03:54PM 25 straightforward, as | have provided

STENO.COM
(888) 707-8366 Page 263


http://www.Steno.com

03: 55PM

03: 55PM

03: 55PM

03: 55PM

03: 56PM

© 00 N o o B~ W N P

N D N D DNMNMNDN P P PP PR R R R
a A W N P O © 00 N O O b W N B+, O

MAJID SARRAFZADEH, PH.D.
FEBRUARY 27, 2026

JOB NO. 2435766

exanpl es t hroughout ny decl arati on.

Q Way woul d a person of ordinary
skill want to nmake that change?

A Several reasons. One is, if they
don't want to deal with Eulers and trig and
sone of the round-off error, quaternion
makes that sonmewhat easier. That's one
reason.

Q |s that why you did it?

A | didn't do it. Bassonpiere

shows how to do it.

Q But you did the conversion?

A Wi ch conver si on?

Q From Eul er angl es to quaterni ons?
A. Wer e?

Q I n your decl aration.

A | didn't. Bassonpiere teaches

you how to do it.

Q So --

A The follow ng --

Q He wote your declaration for
you? He did that math?

A | think we are -- | don't follow
you.

" m foll ow ng what Bassonpi ere
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1 teaches. That's it. | haven't added any

2 extra innovation to what Bassonpi ere does.

3 | just show you how to add and nultiply

4 based on Bassonpiere. That's it.
03:56PM 5 Q And Bassonpi ere teaches that you

6 can do it either way?

7 A It says it specifically page 27,

8 line 14. And elsewhere in his patent.

9 Q But the EKF formulas are all
03:56PM 10 witten in Euler angles?

11 A Exanpl es that Bassonpiere

12 provides in sone of his pages are in Euler,

13 and el sewhere they are, indeed, in

14 quat erni on. For exanple, on page 20, he
03:56PM 15 specifically uses quaternion and he uses

16 differential equation of the state nodel in

17 guat erni on form

18 So it's a msstatenent to say

19 that everything in Bassonpiere is based on
03:57PM 20 Euler. That's incorrect.

21 Q |'"msorry. The EKF equations

22 that you mapped our patent onto in

23 Bassonpiere are all witten in Euler

24 angl es?
03:57PM 25 A. The equation in the paragraph 53
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1 Is in Euler. Bassonpiere teaches you to

2 how to al so do things in quaternion, also

3 exanples of that is provided in general

4 statenent related to that, is provided by
03:57PM 5 Bassonpi ere on page 27, |ine 14.

6 And for exanple, on page 20 he

7 shows you specific ways of doing it. And I

8 have taken actually his equation 25, and

9 |"ve shown in ny declaration an exanpl e of
03:57PM 10 how you do conver si on.

11 And if you follow ny declaration,

12 it's very straightforward math that j ust

13 requires multiplication and addition.

14 Q Sur e.
03:58PM 15 So let's | ook at paragraph 57.

16 This is where you begin to explain how

17 person of ordinary skill would use

18 quaternions in place of equations 21

19 t hrough 23 of Bassonpiere, right?
03:58PM 20 A Par agr aph 57 shows how you can

21 take two angles, for exanple, Ti, Psi and

22 Theta, and represent that in quaternion

23 usi ng the general equation 25 of

24 Bassonpiere. And | sinply have provided an
03:58PM 25 exanpl e of that starting with paragraph 58.
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1 Q What is equation 25? What does

2 It do?

3 A. Equati on 25 defines how you do --

4 shows how you define a quaterni on when you
03:59PM 5 do a rotation around an angl e.

6 Q s that pretty basic quaternion

7 I nformati on?

8 A. | don't follow your question.

9 Q Did you learn that from
03:59PM 10 Bassonpiere or did you know it already?

11 A No, this is basic math. Basic

12 guat er ni on.

13 Q This is just standard quaternion

14 mat h that any person of ordinary skill
03:59PM 15 woul d know?

16 A Yes.

17 Q (kay. Going down, the |ast

18 sentence -- or | guess not the | ast,

19 starting at the top of page 33 you say,
04:00PM 20 "Bassonpi ere al so describes the well-known
21 guat erni on operations such as howto

22 cal cul ate the conjugate of the quaternion."”
23 s that well-known, or did you
24 | earn that from Bassonpi ere?
04:00PM 25 A. Ch, these are basic math of
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1 quat ernion, including the fact that "I"
2 times "J" is equal to mnus "K " are basic
3 conpl ex nunber type of mathematics, which
4 in this case is applied to quaternion.
04:00PM 5 Q Ckay. So you didn't need
6 Bassonpiere to teach you that?
7 A To teach nme what?
8 Q The quat erni on conjugate?
9 A No.
04:00PM 10 Q O equation 257
11 A. No.
12 Q You said it would be a sinple
13 matter of plugging Eul er angle values into
14 | equation 25 to cal cul ate the quaternion.
04:00PM 15 A | have shown you an exanpl e
16 starting with -- sorry, paragraph 59 going
17 all the way to paragraph 63. And | have
18 shown with sinple nultiplication and
19 addi ti on how you could do exactly that.
04:01PM 20 | just noticed a typo -- sorry,
21 i f | may please make a correction?
22 | just noted a typo on page 35.
23 The third equal sign, the last item point
24 21," that should be ".2."
04:01PM 25 Q | want to go back to paragraph
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1 | 51.
2 So you're identifying this Y-hat
3 K-bar as the predicted axial accel eration,
4 right?
04:02PM 5 A YK-hat bar is the predicted axi al
6 accel eration, and Bassonpi ere says so.
7 Q And that's from-- you said
8 equation 21, but | believe it's equation 22
9 on Bassonpi ere on page 197
04:02PM 10 A That is exactly equation 22.
11 Q Ckay. And then you're saying the
12 measured acceleration is fromthe
13 accel eroneter, which is this variable Y
14 equal s Ax, Ay, Az?
04:02PM 15 A Sorry, where are you? Ch, you're
16 I n paragraph 517
17 Q Um hnrm
18 A Yes, that's correct.
19 Q kay. |I'mgoing to go down to 72
04:03PM 20 now. Paragraph 72 -- actually, 73.
21 So this is where you tal k about
22 converting that equation 22 into quaternion
23 form right?
24 A 73 shows how to determne the top
04:04PM 25 equation in quaternion form And |'m using
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1 COB, that's from another citation cane,

2 that's correct.

3 Q And paragraph 73 says, "A person

4 of ordinary skill in the art would know to
04:04PM 5 take a known rotation matrix in quaternion

6 formand performthe sane cal cul ation."

7 A Correct.

8 Q That's not in Bassonpi ere.

9 A. That's what one of ordinary skill
04:04PM 10 in the art would know. And as a

11 col l aborati ng evidence of what was known at

12 the tinme, | have shown it in Kimreference.

13 K-i-m

14 Q But Bassonpi ere does not discl ose
04:05PM 15 that information?

16 A. That's sinple quaternion nath of

17 rotation matrices. There are two forns of

18 It knowmn in the literature. One is

19 guat erni on based that |I'm showi ng at the
04:05PM 20 bottom of page -- in paragraph 73. And one

21 Is what is known as the cosign form which

22 |'"ve shown it on top of page 43.

23 Q But Bassonpi ere doesn't disclose

24 a rotation matrix in quaternion form
04:05PM 25 right?

STENO.COM
(888) 707-8366 Page 270


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 A That's basic math. You can use
2 the teaching of Bassonpiere to do the
3 translation fromsign and cosign to Q and
4 Q@ and all that or you can just |ook at any
04:05PM 5 literature for it.
6 Q | appreciate that you're trying
7 to be hel pful, Doctor. But it would really
8 go a lot faster if you answered the
9 guestions | asked.
04:05PM 10 Like | didn't ask you how you do
11 any of that.
12 | sinply asked: Are there
13 quaternion rotation matrixes in
14 Bassonpi ere?
04:06PM 15 | believe the answer is no.
16 Do you agree?
17 A The answer is yes. It provides
18 rotation matrices and Bassonpi ere shows how
19 to go fromEuler angle to quaternion.
04:06PM 20 Q |s there a rotation matrix in
21 qguat erni on form anywhere in Bassonpi ere?
22 A | f you | ook at page 12 of
23 Bassonpiere, he is showing a rotation
24 matri x. He's show ng that you can go from
04:06PM 25 Eul er angle to quaternion. So he's
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1 basically stating that's sonething that is

2 done in a straightforward manner.

3 Q Were does he say that on page --

4 what page did you say?
04:07PM 5 A Page 12 is showng a rotation

6 matri x R

7 Q Ckay.

8 A And then --

9 Q But that's in Euler angles.
04:07PM 10 A I n many places, including --

11 Q Can you confirmthat that's in

12 Eul er angl es on page 127

13 A On page 12, the rotation is in

14 Eul er angles. That's correct.
04:07PM 15 Q Both equations 1 and equations 2

16 on page 12, right?

17 A That's right.

18 Q Ckay. So there is no quaternion

19 rotation matrix anywhere in Bassonpiere?
04:07PM 20 A Agai n, by anot her exanpl e,

21 | ooki ng at page 18 --

22 Q Can you answer ny question first

23 before we go sonewhere el se? | just want

24 you to answer: |Is there anywhere in
04:08PM 25 Bassonpiere a rotation matri x using
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1 guat er ni on?

2 A Yes.

3 Q Wher e?

4 A Take the rotation matri x of page
04:08PM 5 18 and apply the teaching of Bassonpi ere.

6 Q Where is the rotation matrix on

7 page 18, equation 177?

8 A. ls it 17 or 18? Yeah, 17. R

9 Theta, Psi.
04:08PM 10 Q Witten in Euler angles, right?

11 A That is in Euler angle. And

12 Bassonpi ere teaches how to convert this and

13 ot her equations to quaternion.

14 Q Do you understand the difference
04:08PM 15 bet ween an explicit statenent and the

16 ability to convert sonething?

17 A Yes. And your question was vague

18 on that.

19 Q So I'masking explicitly, does
04:09PM 20 Bassonpi ere contain a rotation matrix using

21 quat ernions? Just explicitly in there

22 W t hout requiring any conversions.

23 A. Bassonpi ere tal ks about previous

24 wor k that has done in relation with
04:09PM 25 extended Kal man Filter.
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1 | f you go to these previous work,
2 you Wi Il see explicit equations related to
3 guat erni ons, such as the one on page 43 of
4 my declaration. He's not rewiting that
04:09PM 5 rotation matrix in quaternion formin one
6 of his pages. That's one of ordinary skill
7 - -
8 Q So you agree that Bassonpiere
9 does not explicitly disclose a rotation
04:09PM 10 matri x contai ni ng quat erni ons?
11 A That quaternion rotation matriXx
12 Is shown in Euler angle. One of ordinary
13 skill in the art knows how to, A, look it
14 up in the literature and look at it froma
04:10PM 15 quat erni on poi nt of view, or use the
16 t eachi ng of Bassonpiere to convert these
17 rotation matrices, such as the one on page
18 18 into quaternion form
19 And because it's a
04:10PM 20 strai ghtforward, Bassonpiere doesn't teach
21 you to do that. Also, the '843 patent --
22 MR, EVANS: (bjection.
23 bj ecti on.
24 A. -- does the sane --
04:10PM 25 MR. EVANS: (Obj ecti on.
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1 Nonr esponsi ve.
2 BY MR EVANS:
3 Q Doctor, | have limted tine, and
4 | have a lot of ground to cover. And
04:10PM 5 need short, succinct answers to ny
6 guesti ons.
7 So, please, listen carefully and
8 answer what |'masking. You will have an
9 opportunity to say whatever you want with
04:10PM 10 | your attorney when |I'm done. \Whatever you
11 want .
12 This is ny only chance to focus
13 on the things I want to focus on. And it
14 | would be very unfair if I amnot allowed to
04:10PM 15 present to the Board what we believe is
16 inportant. And the objective here is to
17 get to the truth, and that requires
18 everyone to have a fair say.
19 Wul d you agree?
04:11PM 20 A Sur e.
21 Q To do that, | need you to answer
22 my questions as succinctly as possible so
23 that | can cover all the material | need to
24 cover in the tinme | remain.
04:11PM 25 Can you agree to try to do that
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1 for ne?
2 A |'ve been trying to do that all
3 day long, and I will continue to do that.
4 Q Well | would hope that you woul d
04:11PM 5 | try a little bit harder because |I would not
6 -- this does not seemthat that has been
7 your aimto nme today.
8 MR, LAURENZI: (bjection to the
9 col | oquy.
04:11PM 10 MR. EVANS: (bjection to the
11 I nproper objection.
12 | BY MR EVANS:
13 Q So just for a clean statenent, is
14 | there anywhere in Bassonpiere, wthout
04:11PM 15 doi ng any conversions, a rotation matrix
16 that utilizes quaternions?
17 A That's strai ghtforward mat h, that
18 one of ordinary skill in the art
19 under st ands. Bassonpi ere shows how to do
04:12PM 20 the conversion --
21 Q Doctor, do you have any chil dren?
22 A Sorry?
23 Q Do you have chil dren?
24 A Yes.
04:12PM 25 Q Are you famliar with the term
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1 rage- baiting?

2 A No.

3 Q | feel like you' re rage-baiting

4 me with these answers.
04:12PM 5 MR, LAURENZI: Objection. Form

6 (bj ect i on.

7 BY MR EVANS:

8 Q | " m aski ng yes or no answers, and

9 you' re dunping your entire declaration on
04:12PM 10 me. And | just want you to explain very

11 di screet parts of it.

12 So can we just focus on the

13 | small, bite size chunks that I'mtalking

14 about ?
04:12PM 15 We are not all professors with 35

16 years of quaternion nath and what ever

17 experience, and this is not an easy topic.

18 So it would be very hel pful if

19 you can focus on what |'m asking and answer
04:12PM 20 it as succinctly and accurately as possible

21 wi t hout going off onto tangents or other

22 pl aces.

23 Again, you wll have an

24 opportunity to do that with your attorney.
04:12PM 25 You had your opportunity to put whatever
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1 you want in your declaration. This is ny

2 only opportunity to ask you the questions |

3 want to ask, and | would like to focus them

4 in the areas where | want to focus.
04:13PM 5 s that fair?

6 A That's what |'ve been trying to

7 do all day long, and I'Il continue to do

8 that in a scientific manner.

9 Q | s that how your attorney has
04:13PM 10 instructed you to answer questions here

11 t oday?

12 MR, LAURENZI: (Objection.

13 | nstruct the wtness not to answer.

14 Privileged information.
04:13PM 15 BY MR EVANS:

16 Q Did he provide you with any

17 I nstructions on how you shoul d answer

18 guestions here today?

19 MR. LAURENZI: | instruct not to
04:13PM 20 answer .

21 MR. EVANS: Are you serious?

22 MR, LAURENZI: Yeah, | am

23 serious.

24 MR. EVANS: Ckay.
04:13PM 25 BY MR EVANS:
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1 Q Did you di scuss -- have you
2 tal ked to your attorneys at all during any
3 of the breaks today?
4 A Non- substantive in terns of what
04:13PM 5 | the tenperature is outside and things of
6 that nature, yes.
7 Q You didn't discuss anything to do
8 at all wth this case at any of those
9 br eaks?
04:14PM 10 A. No.
11 Q Ckay. Al right.
12 So you're saying that these
13 rotation matrix in quaternion formis a
14 know edge that every person of ordinary
04:14PM 15 skill in the art woul d have?
16 A Correct.
17 Q And to define one of those, you
18 had to rely on the Kimreference here,
19 right?
04:14PM 20 A. No.
21 Q Wll, you relied on the Kim
22 reference for the rotation matrix that you
23 were using in your declaration in paragraph
24 73, correct?
04: 14PM 25 A ' mjust using Kimas one exanpl e
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1 of where you can see these things. There

2 are plenty of literature and reference that

3 one of ordinary skill --

4 Q It's not ny question. It's not
04:14PM 5 my question.

6 Do you understand why |I'mgetting

7 frustrated, Doctor? None of that was what

8 | asked.

9 Do you understand? Do you see
04:15PM 10 | the logic of the statenents |'m stating

11 here? | didn't need the rest of that

12 sol il oquy answer. Just please answer the

13 question | asked, okay?

14 A. That's what |'ve been doing all
04:15PM 15 day.

16 Q Who found Kinf?

17 A Well, this is one of ny areas of

18 research. | have a big library of rel ated

19 articles. | don't recall if | first found
04:15PM 20 it or the attorneys did.

21 Q Did you search for any references

22 inrelation to this declaration on your

23 own?

24 A Yes.
04:15PM 25 Q Ckay. And which ones did you
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1 I dentify?

2 A It's been nore than a year. |

3 don't recall. | have ny own personal

4 library of related references, and |'ve
04:16PM 5 al so done ot her searches.

6 Q So, again, you don't know what

7 you did in your own decl aration?

8 MR, LAURENZI: (Objection. Form

9 A. That's not what | said.
04:16PM 10 | said | don't renenber if one of

11 the references here cane fromny own

12 library, fromny own searches or other

13 pl aces. But | do know that | had these

14 references in front of ne, | analyzed them
04:16PM 15 then | wote ny declaration.

16 Q Paragraph 74, if we can go down

17 to that one, you state, "That the equations

18 for predicted accelerations are the sane

19 set of known equations for predicted
04:16PM 20 accel eration presented in equations 2

21 t hrough 4 of the challenged '846 patent."

22 Do you see that?

23 A Yes.

24 Q Ckay. Those equations are not in
04:17PM 25 Bassonpi ere?
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1 A. Not in that format, but they're
2 extended Kal man Filter equation, one
3 under st ands that '846, equation 2 through 4
4 Is a general extended Kalman Filter, and
04:17PM 5 | that's exactly what Bassonpi ere tal ks
6 about .
7 And in fact, it has those
8 equation in a different format, simlar
9 format.
04:17PM 10 Q They're not in quaternion fornat.
11 A Again, one of ordinary skill in
12 the art woul d understand how to convert
13 those to quaternion, and Bassonpiere is
14 specifically tells you that's one of your
04:17PM 15 two options.
16 Q Ri ght .
17 So a person of ordinary skill in
18 the art would have to convert Eul er angle
19 based fornulas into quaternion based
04:18PM 20 formulas to arrive at these in Bassonpiere,
21 right?
22 A Bassonpi ere provides in a nunber
23 of pl aces, nethodol ogi es of doing that.
24 And al so of one of ordinary skill
04:18PM 25 in the art would understand that you coul d
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1 do these in quaternion form because, as

2 Bassonpiere explicitly says in his page

3 that you have referred to nultiple tines, |

4 believe it's page 27, it says, your state
04:18PM 5 representation can be either Euler angles

6 or quaternion, line 14, page 27 of

7 Bassonpi ere.

8 Q How do you know a person of

9 ordinary skill in the art knew how to do
04:18PM 10 rotation matrices in quaternion fornf

11 A Say that again?

12 Q Way do you believe a person of

13 ordinary skill in the art would be famliar

14 | with rotation matrices in quaternion fornf
04:19PM 15 A. So rotation matrices are basic

16 matrices that is used in dealing with three

17 di mensi onal bodies. And Eul er and

18 gquat ernion are interchangeable in terns of

19 representation, as Bassonpiere explicitly
04:19PM 20 says that.

21 And, in fact, through a nunber of

22 hi s equati ons, he shows you how to do that.

23 By way of exanple of when you | ook at page

24 6 of Bassonpiere --
04:19PM 25 Q Professor, |'msure you were
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1 Instructed to al ways answer these questions
2 with a, but we could have easily converted
3 it, and then go back to your decks.
4 But | don't need that.
04:19PM 5 | just need the beginning of your
6 st atenent where you answer ny actual
7 guestion. The rest of that is in your
8 declaration. | can read it at ny |eisure.
9 | don't need it now.
04:19PM 10 Can we stick to the substance of
11 my questions? | don't need all the
12 additional information that you
13 continuously try to provide.
14 A. Sonetinmes extra explanation is
04:20PM 15 needed to put things in the right context,
16 and that's what |'ve been doing all day.
17 Q So what is your basis for saying
18 that rotation matrices in quaternion form
19 were known to persons of ordinary skill in
04:20PM 20 the art? Like what evidence of that do you
21 have?
22 A A nunber of things. One is page
23 27 of Bassonpiere, |ine 14, anong nmany
24 ot her pl aces, says that you can either use
04:20PM 25 Eul er angles or quaternions. And that's
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1 under st ood by one of ordinary skill in the

2 art.

3 Page 20 of Bassonpi ere where he

4 | ooks at quaternion and shows how you do
04:20PM 5 | the Euler angle in quaternion, also shows

6 that any rotation matrix, any angle

7 i ncluding the rotation matrix angle, can be

8 done i n quaternion.

9 Q Bassonpi ere when he's tal king
04:21PM 10 about that on page 20 is only tal king about

11 the state vector, right?

12 A Yes and no.

13 As | have a shown in the exanple

14 | that | provided in ny declaration, starting
04:21PM 15 Wi t h paragraph 58 going to paragraph 63,

16 | ' ve shown how the Eul er angl es, whether

17 it'"s rotation or a sinple angle rotation

18 novenent, can be done in quaternion.

19 | provided very specific exanple
04:21PM 20 of that.

21 Q But how do you know a person of

22 ordinary skill in the art would know t hat ?

23 | get that you know it, but this

24 hypot heti cal person of ordinary skill in
04:21PM 25 2009, why would they know it?
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1 A. Because the equation on page 20

2 Is a general equation for quaternion,

3 that's not from Bassonpiere. |t actually

4 shows a quaternion is defined by four
04:22PM 5 el ements. He's not driving that.

6 He says that one of ordinary

7 skill in the art would -- basically, what

8 he's inplying is that one of ordinary skill

9 in the art knows that this is the equation
04:22PM 10 | for quaternion based on Eul er angl es.

11 So if you know basic quaternion

12 math and conversion to and from Euler, as |

13 have stated earlier, you know how to go

14 back and forth between the two.
04:22PM 15 Q Let's go to paragraph 58.

16 A. Wi ch paragraph?

17 Q 58

18 A Okay.

19 Q You assuned an initial
04:23PM 20 orientation of 0 pitch angle and O roll

21 angle. |s doing that disclosed in

22 Bassonpi ere?

23 A. Thi s exanpl e?

24 Q Your initial -- your initial
04:23PM 25 assunption of 0 pitch angle and O roll

STENO.COM
(888) 707-8366 Page 286


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 angle, is that in Bassonpiere?
2 A That is not ny assunption. That
3 Is an exanple that |'m providing.
4 Q And how did you pick those
04:23PM 5 angl es?
6 A | could have picked anything. |
7 t hought the nmultiplication sinpler to
8 | follow, if | start fromO to O.
9 Gve ne five mnutes, | can start
04:23PM 10 fromany angle to any other angle follow ng
11 what |'ve shown in paragraph 58 through 63.
12 Q But those assunptions, those
13 angl es, that's not in Bassonpiere?
14 A. That's an exanpl e of using
04:23PM 15 Bassonpi ere.
16 Q But that's a choice you nade?
17 A That's an exanple. Exanples are
18 based on choices. Exanples --
19 Q By you.
04:24PM 20 A That's an exanple, yes. That's
21 the very definition of an exanple.
22 Q Let's go to paragraph 61.
23 It says in quaternion form the
24 new orientation for the roll angle would be
04:24PM 25 determ ned by calculating the rotation
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guat erni on per equation 25 above as

fol | ows.
Do you see that?
A. Yes.
Q s that information in

Bassonpi ere?

A. Yes.

Q Wher e?

A. By way of exanple, equation 25
t hat he has on page 20.

Q But | nmean, how do you know t hat
Al pha equals Pi over 8 and whatever that U
equal s I.00, where does that cone fronf

A Do you followwhat |'mtrying to
do in paragraph 58 through 647

| think perhaps not, and that's

why you are asking those questions.

Do you want ne to explain it to

you?

Q No. | just want you to answer ny
guesti ons.

A That's an exanple. | picked an

exanpl e to show how a straightforward of a
math is to go from Eul er to quaternion.

Q But math that's not in
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1 Bassonpi ere.
2 You created that?
3 A. The math is in Bassonpiere. The
4 exanple is by ne.
04:25PM 5 Q Ri ght .
6 So this fornula that you wote
7 here, Q0 equals cosign Pi over 8 divided by
8 2, all that, that's you created that?
9 A. That's Bassonpiere. |'msinply
04:25PM 10 doi ng an exanple, an instantiation of what
11 Bassonpi ere teaches.
12 Q Where do you see that in
13 Bassonpi ere? That fornmula here we are
14 | ooking at, where is that in Bassonpiere
04:26PM 15 | with those nunbers in it?
16 A. Page 20 of Bassonpiere starting
17 with line 10 going through line 17 or 18.
18 Q | don't see that formula there.
19 A. Yes, you do.
04:26PM 20 Q | see --
21 (Reporter clarification.)
22 Q The fornmula you wote here is not
23 on page 20.
24 A. Yes, it is.
04:26PM 25 MR, LAURENZI: (Objection to form
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1 A. The formula is there. |'mjust
2 provi di ng an exanpl e.
3 Q You have plugged nunbers into a
4 formul a on page 207
04:27PM 5 A Exactly. But the fornmula is from
6 page 20.
7 Q But the formula is on page 20
8 don't have these nunbers that you' ve added
9 in thenf
04:27PM 10 A That's the very definition of an
11 exanpl e.
12 Q Ckay. And so those are choices
13 you made?
14 A. That's the very definition of an
04:27PM 15 exanpl e.
16 Q And those are the choi ces that
17 are not disclosed in Bassonpiere?
18 A An exanpl e?
19 MR, LAURENZI: (Objecti on.
04:27PM 20 BY MR EVANS:
21 Q That exanple is not disclosed in
22 Bassonpi ere?
23 A. That exanpl e has been provided to
24 be hel pful to you and the Board of how
04:27PM 25 straightforward it is to go from Eul er

STENO.COM
(888) 707-8366 Page 290


http://www.Steno.com

MAJID SARRAFZADEH, PH.D. JOB NO. 2435766
FEBRUARY 27, 2026

1 angle to quaternion, just don't take
2 Bassonpiere wote for it, follow these
3 coupl e of pages where |'ve done an actual
4 transformati on.
04:27PM 5 Q |"mtrying to go through them
6 Let's go to paragraph 62.
7 A Ckay.
8 Q It says, "To calculate the new
9 guat erni on representing the conbi ned
04:27PM 10 rotation, pitch then roll, applied to the
11 original orientation, a person of ordinary
12 skill in the art would know to multiply the
13 I ndi vi dual quaternions in order of
14 application fromright to left."
04:28PM 15 A Correct.
16 Q That is not in Bassonpiere.
17 A Well, what is not in Bassonpiere,
18 whi ch part of it?
19 Q "Woul d know to multiply the
04:28PM 20 I ndi vi dual quaternions in the order of
21 application fromright to left"?
22 A Well, you start froman angle --
23 Q My question is sinple. [|'m not
24 asking howto do it.
04:28PM 25 Just is that information witten
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1 explicitly in Bassonpiere?
2 A Bassonpi ere and one of ordinary
3 | skill in the art knows that, and here |I'm
4 provi di ng an exanpl e.
04:28PM 5 Q So, again, this is your intrinsic
6 know edge as a person of ordinary skill in
7 the art, in paragraph 62, right?
8 A No, that's basic quaternion math.
9 That's when you want to do a rotation, for
04:29PM 10 exanple, by Pi over 8, you nmultiply your
11 original orientation by the quaternion
12 related to the angle that you are trying to
13 rotate by. This is from1850. This is 150
14 years ol d.
04:29PM 15 Q Wher e does Bassonpi ere say any of
16 | that?
17 A This is basic math of -- if you
18 rotate sonething by ten degrees, you can
19 rotate it by seven degrees and then by
04:29PM 20 t hree degrees.
21 Q Can you just -- can you confirm
22 that that information is not contained in
23 Bassonpi ere and instead cones from your
24 intrinsic know edge as a person of ordinary
04:29PM 25 skill in the art?
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1 A. That information is known by one

2 of ordinary skill in the art and

3 Bassonpi ere tal ks about extended Kal man

4 Filter and the whol e notion of rotation.
04:30PM 5 Al t hough that specific witing at the

6 bottom of page 34 is not in Bassonpiere,

7 but it's very clear that's how you do

8 rotation, and that's the basis of equation

9 25 of Bassonpiere and al so equation 26 of
04:30PM 10 Bassonpi ere.

11 Q Let's go down to the next, top of

12 t he next page.

13 None of that math above paragraph

14 | 63, with the nunbers that you've put in
04:30PM 15 there, is in Bassonpiere either, right?

16 A Yes, it is.

17 Q Not in this form though?

18 A Yes, it is.

19 Q Exactly like this?
04:30PM 20 A This is an exanple of exactly

21 what Bassonpi ere has.

22 Q But it's your plugging nunbers

23 into and interpreting equations of

24 Bassonpi ere using your intrinsic know edge,
04:31PM 25 is it not?
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A. No. I'mnot using ny intrinsic
know edge. |'mnultiplying two nunbers and
understand one of ordinary skill in the art

Q Coul d you --

A And that's one of ordinary skill
in the art knows how to add nunbers.

Q Where is this math above
paragraph 63 in Bassonpiere? | would Iike
to look at it.

A Sur e.

So ook at the rotati on where you
say you can, instead of saying | want to
rotate by ten degrees, that's equivalent to
saying, | want to rotate by three degrees
and seven degrees.

And |I'mjust using that exanple
fromteaching of Bassonpiere. But nore

than that, fromteaching that one of

ordinary skill in the art would understand.
Q Ri ght .

But where is that in Bassonpiere?
|"mlooking at it. | have it in front of
nme.

A. Bassonpi ere, for exanple in
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1 equation 26, shows how you go through a

2 different state by doing that quaternion

3 multiplication that you see in equation 26.

4 So that's where he takes a
04:32PM 5 gquaternion and nmultiply it by the angles,

6 angul ar velocities, that is related to

7 t hat .

8 Further it shows in equation 25

9 how you go from Eul er to quaternion.
04:32PM 10 Q Let's go down to paragraph 66.

11 A Ckay.

12 Q You say, "Equation 21 of

13 Bassonpi ere can be expressed as the rate of

14 change of an orientation quaternion based
04:32PM 15 on the angular velocities froma

16 gyr oscope. "

17 A Correct.

18 Q And then you say, "A person of

19 ordinary skill in the art woul d understand
04:33PM 20 this to be a quaternion kinematic

21 equation.”

22 A Correct.

23 Q Do the words quaternion kinematic

24 equati on appear in Bassonpiere?
04:33PM 25 A The background t hat Bassonpiere
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1 tal ks about in 3D rotation, one would
2 understand they are novenent of objects in
3 3D. That is the whole thing about
4 Bassonpi ere.
04:33PM 5 | don't know if the actual word
6 "kinematic" would understand, but that's
7 irrelevant. It's really a 3D pointing
8 device noving in three dinension. That's
9 what |'mtrying to say in paragraph 66.
04:33PM 10 Q So the answer woul d be "no"?
11 A The concept of noving an object
12 in 3Dis in Bassonpiere. It is the basis
13 of what Bassonpiere is doing. That --
14 Q It's the concept that is in
04:34PM 15 there. | gotcha.
16 A. It is the -- the whole thing
17 about Bassonpiere is having an object, a 3D
18 pointer, in three di nensional space.
19 That's what Bassonpiere is.
04:34PM 20 Q Ri ght .
21 And Eul er angl e base EKF tells
22 you how to do it. And then it says it
23 coul d be done in quaternions.
24 And then you went and did it in
04:34PM 25 quat erni ons, right?
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1 A. | didn't. Bassonpiere shows you

2 how to do it.

3 Q It doesn't do any of these

4 conversions. It just says you can do it.
04:34PM 5 A Al you need to do is to apply by

6 way of exanple equation 25. | have sinply

7 provi ded exanple trying to nake it sinpler

8 for sonebody to follow.

9 You don't need any of ny exanpl e.
04:34PM 10 | could have not had any of the exanples in

11 my declaration, it still would be as valid.

12 Sonetinmes it's helpful to provide

13 exanples to show how you work with an

14 | equation. That's what | do when | teach.
04:35PM 15 Q Let's go down to page 38,

16 par agr aph 67.

17 A Okay.

18 Q Under neat h t hose equati ons you

19 said, "This set of four equations describes
04:35PM 20 how t he orientation quaterni on changes over

21 time given the gyroscope's angular velocity

22 readi ngs. "

23 A Correct.

24 Q You say, "To inplenent this, a
04:35PM 25 person of ordinary skill in the art would
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1 integrate these differential equations over

2 Time, Step, Delta T, Q K, approximately XK

3 mnus 1, plus K mnus 1, Delta T, or

4 what ever that fornula is, followed by a
04:36PM 5 normal i zation by quaternion Kto ensure it

6 remains a unit quaternion.”

7 Now, none of that is in

8 Bassonpi ere?

9 A Yes, it is.
04:36PM 10 Q Wher e?

11 A Equati on 23 of Bassonpiere is

12 exactly what |'mdescribing in paragraph 27

13 and the equation above it.

14 Q But those are in Euler angles.
04:36PM 15 A. No, equation 23 -- sorry,

16 equation on page 20 is in quaternion form

17 That is the --

18 Q Equation 23 is in Euler --

19 A Sorry. Equation on page 20,
04:36PM 20 equati on 26.

21 Q Ckay. Equation 267?

22 A Yes.

23 Q Ckay. Is that what you're

24 deriving right now?
04:36PM 25 A. What | have there is actually
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1 equation 26 where you have --

2 Q Equation 26 is the state nodel in

3 Bassonpi ere, right?

4 A Equation 26 is the differenti al
04:37PM 5 equati on based on an exi sting quaternion

6 and changes in angular velocity in the

7 capital X Y, Z frane.

8 Q And on paragraph 69, we'll go

9 down, you say, "A person of ordinary skill
04:37PM 10 in the art woul d understand that the matrix

11 vector nmultiplication above is a way to

12 represent the quaternion nultiplication

13 operation in a linear algebra format."

14 Bassonpi ere does not say that.
04:37PM 15 A. That's how you do quaternion

16 mul tiplication.

17 Q Right.

18 And that's what you -- you

19 brought that know edge to Bassonpiere?
04:37PM 20 A No. Anybody -- one of ordinary

21 | skill in the art would know that and

22 Bassonpi ere, where he tal ks about basic

23 guat erni on mat h, woul d understand how to do

24 it. And it provides a nunber of exanples
04:38PM 25 of that by way of exanple, equation 26.
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Q Al this math that foll ows under
paragraph 69, after that initial equation,
I's your work, not Bassonpiere's, right?

A That's matrix multiplication,
that one of undergrad | evel would know how
to multiply matrices. | assune that when
you read Bassonpi ere, anong ot her --

Q Did you hear the question | asked
you, though?

A. Yes.

Q |s that not in Bassonpiere? D d
Bassonpiere do this math that you did here
I n your declaration?

A. Yes.

Q Exactly like this? Like |I can
find this exact math? It will be right
here in Bassonpiere one for one?

A Maybe | don't understand your
definition of math.

Do you want to define what you
mean by mat h?

Q Sur e.

Does Bassonpi ere say anywhere
that Pcircle wwth an Xinit R is that in

Bassonpi ere?
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1 A. Sorry, | don't --
2 MR, LAURENZI: (Objection to form
3 A. | don't follow you.
4 Q | don't know the quaternion
04:39PM 5 multiplication, P circle with an X, R for
6 two quaternions, is that piece of
7 i nformati on in Bassonpi ere anywhere?
8 A. So quaternion nultiplication is
9 one of the exanples is equation 26 of
04:39PM 10 Bassonpi ere and --
11 Q Does Bassonpiere teach you how to
12 do your quaternion nultiplication?
13 A That' s basic know edge, using
14 matri x multiplication.
04:39PM 15 Q |"mjust trying to filter out
16 what is basic know edge that you know and
17 what is explicitly disclosed in
18 Bassonpiere. That's all I"'mtrying to do.
19 |"'mnot trying to pass judgnent.
04:39PM 20 | just want to know, you've taken
21 t eachi ngs of Bassonpiere and applied it in
22 this way based on your know edge, right?
23 A. | ' ve used teaching of Bassonpiere
24 in terns of extended Kalman Filter, both in
04: 40PM 25 Eul er and quat er ni on.
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1 The rest of it is the very first
2 step of learning quaternion math. So if
3 one of the first thing, first day, that you
4 | earn about quaternion math, in addition to
04:40PM 5 the fact that "I" tinmes "J" is equal to
6 mnus "K " et cetera, is how you do
7 mul tiplication.
8 Q Do you have a syl labus from one
9 of your courses that teaches quaternion
04:40PM 10 mat h show ng that you learned it on the
11 first day?
12 A. My courses are on system design.
13 Quaternion math is part of that.
14 But if what | neant was, if you
04:40PM 15 are trying to |l earn just about quaternion,
16 I f you |l ook at any textbook, any article,
17 one of the first things that you learn is
18 how you do quaternion rnultiplication.
19 Q Wi ch t ext book?
04:41PM 20 A Any textbook on quaternion.
21 Q Tell nme one. Gve ne one
22 exanpl e.
23 A. | don't have the name of these
24 t ext books. But way of exanple, |ook at
04:41PM 25 sone of the early work of Hamlton from
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1 1850. Look at the initial articles of
2 Ham lIton. This is 150-plus years. Look at
3 any of those and any article witten on
4 Ham | ton math from 1850, a long tine ago,
04:41PM 5 | you wll see all these basic quaternion
6 mat h i nf or mati on.
7 Q When you say you | earned these
8 concepts on the first day of quaternion
9 mat h, that's not based on an actual class
04:42PM 10 syl | abus that you are aware of right now?
11 A It is based on, if | want to tell
12 a student to go and | earn about quaternion,
13 whet her they used the original article of
14 Ham | ton or many textbooks or many articles
04:42PM 15 that has been witten in the past 150-pl us
16 years, the basic algebra, |inear al gebra,
17 of quaternion is being taught. And after
18 defining what a quaternion is, these are
19 the kind of things they |earn.
04:42PM 20 Q So the answer is no, | don't know
21 the specific class but that's happeni ng?
22 A | have trained Ph.D. students
23 where | have advised them how to go and
24 | ook for quaternion math in case they don't
04:43PM 25 have it, and these are the kind of things
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1 they learn as the very first step.
2 Sanme thing when you deal with
3 conpl ex nunbers, "A" plus 3, plus "I" tines
4 2, that conpl ex nunber.
04:43PM 5 | f you want to nultiply that by
6 anot her conpl ex nunber, you take the first
7 coordinate of the two nunbers, nultiply
8 | them You take the first coordinate of the
9 first nunber, multiply by that second
04:43PM 10 | coordi nate of the second nunber.
11 You take the second coordi nate of
12 the first nunber, nmultiply that both by the
13 | first and second coordinate of the second
14 nunber . That's the first thing you |l earn
04:43PM 15 when you study |inear al gebra.
16 Here, it's really the sane thing
17 quaternion. It's a conplex nunber which
18 instead of "I," it has "I," "J," and "K."
19 | f you wi sh, three inmaginary parts and one
04:43PM 20 real part.
21 Q Let's go down to paragraph 72.
22 A Ckay.
23 Q We're | ooking at equation 72 of
24 Bassonpi ere which is what you have
04: 44PM 25 identified as the predicted axi al
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1 accel eration, right?

2 A Correct.

3 Q You say a person of ordinary

4 skill would know how to derive the
04:44PM 5 predi cted accel eration of Bassonpiere from

6 quaternion form i.e., from X-hat K-bar in

7 quat erni on form

8 Do you see that?

9 A Yes.
04:44PM 10 Q So you have to derive that

11 because it's not explicitly disclosed in

12 Bassonpi ere, right?

13 A One of ordinary skill in the art

14 knows how to do that. By way of exanpl e,
04:44PM 15 Ki m on page 43, paragraph 73 of ny report

16 shows how to you do exactly that. This is

17 basi ¢ quat erni on mat h.

18 Q So you have to rely on Kimto

19 know how to do that derivation?
04:45PM 20 A |'ve used Kimjust by way of one

21 exanple. But, again, go back to the

22 original work of Hamlton from 1850 or so

23 and - -

24 Q Did you cite any of that work?
04:45PM 25 A Sorry?
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1 Q | didn't see that work listed in
2 your decl arati on anywhere.
3 Did you rely on that for your
4 opi nions here? [It's not an exhibit in this
04:45PM 5 | PR | haven't seen any reference to it
6 beyond your testinony today. So why do you
7 keep bringing it up?
8 A Just to state that these are old
9 mat h quaternion, so is nultiplication.
04:45PM 10 Q So to find -- to get to our
11 clains, you had to rely on other references
12 besi des Bassonpiere, like Kimand this old
13 1850 Ham | ton math and sone textbooks and
14 your intrinsic know edge.
04:46PM 15 s that fair?
16 A It's not fair. And that's not
17 | what |'ve said.
18 Q Wel | then why do you keep
19 bringing it up?
04:46PM 20 A Just provide you with exanpl es.
21 Q How -- could we focus on what you
22 actually did do in this case and the things
23 that you relied on?
24 A Yes. |I'mrelying on basic math.
04: 46PM 25 | rely on the fact that we know how to
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1 multiply two nunbers, by way of exanple.

2 Q It just seens |ike you keep

3 pulling in nore and nore materials into

4 your answers, and none of it is disclosed
04:46PM 5 or been produced in this case so it is kind

6 of baffling.

7 A No. Anything I'msaying is to

8 state that these are basic math, basic

9 quat ernion math. You know how to nultiply
04:46PM 10 | two nunbers. We know how to add two

11 nunbers. That's why I'mbringing it over

12 and over.

13 What |'ve relied on are the

14 | articles that | have used as prior art in
04:47PM 15 | this case.

16 Q If we go to the top of the page

17 43, you have the result of this cal culation

18 Is the rotation matrix reduces to its | ast

19 col um.
04:47PM 20 Do you see that?

21 A. Yes.

22 Q What you're saying is equival ent

23 to Bassonpiere fornula 22?

24 A Yes, that forrmula in equation 22
04:47PM 25 of Bassonpi ere, page 19.
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1 Q Again, you got that rotation

2 matrix from Ki nf?

3 A No.

4 Q Well, that's what you say in
04:48PM 5 par agraph 73.

6 A "' m saying that Ki mprovides an

7 exanpl e of that rotation matri Xx.

8 Q And isn't Kinis exanple the one

9 that you have been using here in your
04:48PM 10 | decl arati on?

11 A No. This is --

12 Q  No?

13 A This is general rotation

14 matri ces.
04:48PM 15 Q Wel |, what does equation CBO in

16 par agraph 73, where does that cone fronf

17 That's not in Bassonpiere.

18 A That's general rotation matri ces.

19 In fact, |'ve shown on page 46,
04:48PM 20 "' m conparing Kimon the right and Exhi bit

21 1001 on the left, showng that that's the

22 equi val ent .

23 Q | "' mon page 43, and the fornul a

24 " m | ooking at cones fromKim right?
04:48PM 25 A No.
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1 Q You cite to Exhibit 107, equation
2 | 7.
3 A. Correct. That's one exanpl e of
4 | where you can see this equation.
04:49PM 5 But this is the basic rotation
6 matrix in quaternion form And |'ve also
7 di scussed it el sewhere. And just show ng
8 what is known in the art, is also verified
9 by Kim But Kimis just an exanple.
04:49PM 10 Q Let's go down to paragraph 75.
11 The second sentence says, "The
12 predi cted accel erations found as part of
13 t he nmeasurenent vector FlIMJ, which uses the
14 famliar direction cosign nmatrix to secure
04:50PM 15 | the rotation matrix fromfranme Oto frane B
16 of Y gravity."
17 What does that nean? Wat's
18 happeni ng?

19 A That nmeans -- so famliar, that's
04:50PM 20 the matrix, the cosign matrix, that you see
21 inall -- a large nunber of rel ated

22 literature to rotation three dinensional

23 space.

24 So you take that rotation matrix
04:50PM 25 COB from 02B and you apply that to the
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1 magni tude of gravity that you see at the

2 bott om of paragraph 75 on page 45, and you

3 add to that the noise of the system

4 Q So it's the gravitational force
04:50PM 5 pl us the noise?

6 A There is a noise that, for

7 exanpl e, Kimtal ks about, yes.

8 Q So it's gravity?

9 A “Zero, zero" and "magnitude of
04:51PM 10 gravity," that's what the 2 neans in the

11 opposite direction. That's why you see

12 mnus in front of it.

13 Q So, again, in Kim when you are

14 | tal king about what woul d be the predicted
04:51PM 15 axi al accel eration, you're focusing only on

16 gravitational forces, right?

17 A In this exanple, Kimis applying

18 the opposite of gravity to its rotation

19 matrix. |'musing Kimjust by way of
04:51PM 20 exanpl e.

21 Q Ckay. So you're tal king about

22 only the opposite of gravity?

23 A That's what the minus in Kimis

24 I ndi cati ng.
04:51PM 25 Q There's no ot her accel eration
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1 forces in that predicted axial

2 accel eration?

3 A Vell, the rotation matrix is

4 multiplied by 00&. That's applied to the
04:52PM 5 gravity in the opposite direction.

6 Q Does that result in any forces

7 ot her than gravitational forces?

8 A This is just a rotation matri X.

9 Q And what is it rotating?
04:52PM 10 A It's rotating froma O frane to a

11 B frane.

12 Q And what vector is it rotating?

13 A It is rotating any vector from

14 one frane to the other using the well-known
04:52PM 15 ei ther the quaternion formor cosign form

16 both of which are famliar to one of

17 ordinary skill in the art.

18 And as you can see, | have a

19 tabl e provided there.
04:53PM 20 Q That's not in Bassonpiere,

21 t hough?

22 A What is not?

23 Q That table.

24 A That is the table of ne conparing
04:53PM 25 Kimwith what is in --
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1 Q Qur patent.

2 A The patent, Exhibit 1001.

3 Q So nothing on this table on page

4 46 is in Bassonpiere?
04:54PM 5 A This is conparison of using

6 estimated accel eration fromKim

7 Bassonpi ere al so teaches how to do that, as

8 | ' ve described. Also, one of ordinary

9 skill in the art knows how to do it, and
04:54PM 10 | m showi ng that nmatches with what is in

11 t he patent.

12 So if you say, where did you get

13 t hese equations? How do you know where

14 they are? You are basically saying '846 is
04:54PM 15 suffering fromwitten description because

16 that -- it doesn't show how you go -- how

17 you get these accelerations. That's what

18 one of ordinary skill in the art knows.

19 Q So you don't know how to sol ve
04:54PM 20 t hese equati ons?

21 A | don't follow your question. It

22 doesn't make any sense.

23 Q The equations 2 through 4 and

24 equation 13 from Ki mon page 46, in those
04:55PM 25 two boxes, you don't know how to sol ve
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1 t hose equati ons?
2 A. | f you have Ql, @, @3, 4, you
3 | just plug it in. You get the estimted or
4 predi cted accel erati on.
04:55PM 5 Q What is the witten description
6 problemthat you are tal king about? Have
7 you of fered an opinion on that?
8 A No. Al I'msaying is that what
9 IS in the patent on the left of this table,
04:55PM 10 that's fromthe patent.
11 Q Ri ght .
12 A. Wiy did they wite that w thout
13 driving anything? Because one of ordinary
14 skill in the art knows these equati ons.
04:55PM 15 Q So there isn't a witten
16 description problemthen?
17 A No. But if you say, how did |
18 derive these things, you are basically
19 saying the patent has a witten description
04:55PM 20 probl em
21 Q " mjust saying these equations
22 aren't in Bassonpiere.
23 Wul d you agree?
24 A. No.
04:56PM 25 Q Why not ?
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1 A These are rotation matrices, and
2 Bassonpi ere shows you how to do it, one of
3 ordinary skill in the art knows how to
4 obtain them By way of exanple, Kim shows
04:56PM 5 how to do it.
6 Q Does Bassonpi ere teach you how to
7 convert quaternions to Eul er angl es?
8 A. That's basic know edge. (oing
9 back and forth within quaternion and --
04:56PM 10 Q The question is, does Bassonpiere
11 teach it? I'mnot asking is it basic
12 know edge or do you know it.
13 | ' m aski ng does Bassonpi ere teach
14 it?
04:57PM 15 (Docunent review. )
16 MR. EVANS: The witness is
17 | ooki ng t hrough Bassonpi ere.
18 (Docunent review. )
19 BY MR EVANS:
04:59PM 20 Q It seens |like you' re not aware of
21 anywhere where Bassonpi ere teaches it since
22 we' ve been sitting here for about three
23 mnutes in silence while you review it.
24 A By way of exanple, on page 6 of
04:59PM 25 Bassonpiere, it deals with Eul erian angl es
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of angul ar velocity, and it's show ng how
to get that from quaternions.
(Deposition Exhibit 1006,
| nt ernati onal Publication Nunber WO
2009/ 156499 A1, marked for
identification, as of this date.)
MR. EVANS: Let's pull up
Exhibit 106 and go to page 6.
BY MR EVANS:
Q Let's |l ook at this.
A Sur e.
Q O 1006, | should say.
(Docunent review.)
MR EVANS: Let's go to 6,
Andrew. Let's start at page 6.
BY MR EVANS:
Q Al right. So right under line 5
there, that is a quaternion fornmula, right?
A Correct.
Q And that is the state nodel,
right?
A That's correct.
Q Okay. And then it says the
nmeasur ement vector conprises at |east the

out puts of a second sensor, Ax, Ay, Az?
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1 A. That's what it says.

2 Q But it doesn't give you any type

3 of quaternion forrmula for the neasurenent

4 vector, right?
05:00PM 5 A Quat ernion fornula based on the

6 nmeasur enent vector is based on equation

7 t hat you have | ooked at a nunber of tines,

8 equati on 25.

9 Q You want to | ook at equation 25
05:01PM 10 on page 20.

11 MR. EVANS: Can we go to page 20,

12 Andr ew?

13 BY MR EVANS:

14 Q So you're saying equation 25 is
05:01PM 15 t he neasurenent vector?

16 A. No. Equation 25 is a quaternion

17 form whi ch shows how you can take angl es

18 and change that to quaternion form

19 Q Okay. And that's tal king about
05:01PM 20 the state vector?

21 MR, LAURENZI: Objection. Form

22 A That is a general conversion from

23 Eul er angles to quaternion forns.

24 Q This says the state vector is
05:02PM 25 chosen X equals Q, QL, @, @3, right?
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1 A. Were are you reading fronf
2 Q Ri ght bel ow equation 25, at the
3 very bottom where we're cutting off the
4 screen on the page there. Around |ine 20.
05:02PM 5 A Oh, no, the state nodel, it is
6 saying, go further down, it's differential
7 equation, Q which is half of @, QL, @,
8 (B quaternion nmultiplication by 0OW, W,
9 W. That's the state nodel.
05:02PM 10 Q That state nodel is determ ning
11 the orientation based on those angul ar
12 vel ocities, W, W, W, right, or updating?
13 A. That state nodel is what the
14 state is, based on quaternion.
05:03PM 15 Q But that's not a neasurenment
16 nodel ?
17 Let's go to the next page to see
18 what it tells us about the neasurenent
19 nodel .
05:03PM 20 So at the top of 21 it says, the
21 measurenent nodel is Y equals Ax, Ay, Az.
22 Do you see that?
23 A. That's correct, yes.
24 Q And that's just the accel eroneter
05:03PM 25 outputs, right?
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1 A That' s what the nmeasurenent of
2 accel eroneter is.
3 Q That's not in quaternions?
4 A Ch, that exanple of accel eration
05:03PM 5 IS whatever you get fromthe accel eration.
6 It could be in quaternion or it could be in
7 Eul er, as Bassonpiere explicitly tells you.
8 Q So in this first variant, though,
9 Bassonpi ere doesn't nmake a comment on
05:04PM 10 | whether that neasurenent nodel is in Euler
11 angl es or quaternions?
12 A. In fact, nore specifically,
13 Bassonpiere tells you that for any of
14 t hese, you can use either Euler angles or
05:04PM 15 guat er ni ons.
16 Q Ri ght bel ow t hat nmeasur enent
17 nodel it says, "The angular velocities W
18 and Wv are then obtained through the
19 equation 27," right?
05:04PM 20 A Sorry, let nme go back. Wich
21 page are we on?
22 Q Looki ng at equation 27 at the top
23 of page 21 of Exhibit 1006 by Bassonpi ere.
24 A Ckay. Pl ease proceed.
05:04PM 25 Q That equation 27 is not a
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1 measur enent nodel ?

2 A That equation is the angul ar

3 vel ocity nodel based on quaternion in the

4 user frame as it's converted fromthe 3D
05:05PM 5 poi nting device frane.

6 Q So that's not the predicted axi al

7 accel eration?

8 A That's not, no.

9 Q In fact, on 2021, | don't see any
05:05PM 10 guat er ni on- based cal cul ations for a

11 predi cted axial acceleration, do you?

12 A. Yes. So if you l|ook at, for

13 exanpl e, page 19, equation 23, YK-hat bar

14 Is the predicted axial acceleration.
05:05PM 15 And t hrough the common gain, you

16 transformthat into an Eul er angle and

17 Bassonpiere tells you you can do the exact

18 sane thing in quaternion form

19 Q Does he give you any fornulas for
05:06PM 20 doi ng that?

21 A. Yes.

22 Q Wher e?

23 A. The formula is formula of

24 equation 25 where | have provided the very
05:06PM 25 speci fic exanple of rotation, of one
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1 exanpl e of how you woul d actually go about
2 doing it, trying to denonstrate how sinpl e
3 t he conversion is.
4 Q | s equation 25 just a general
05:06PM 5 guat erni on equati on?
6 A More than that. O course, the
7 |l eft part of it is a general quaternion
8 whi ch has four dinensions. But it also
9 says how you deal with the angle Alpha in
05:06PM 10 axis of rotation.
11 And so if you recall in the
12 exanpl e that | provided, that was one of ny
13 notivation, starting in paragraph 58, going
14 all the way to paragraph 63, |'m show ng
05:07PM 15 how to use this equation to go from an
16 angl e to quaternion.
17 Q Wi ch part of equation 25 woul d
18 you identify as the predicted axial
19 accel eration of our patent?
05:07PM 20 A | woul d take equation 323 where
21 we have the predicted axial acceleration.
22 These are all --
23 Q Let's go to equation 23. Let's
24 go | ook at that.
05:07PM 25 A Yeah.
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1 Q Ckay.
2 A (kay. So that equation is the
3 state XK-hat which has angles Theta and
4 Psi. You can see that, for exanple in
05:07PM 5 equation 21.
6 Then As are the neasured
7 accel eration. YK-hat bar, is the predicted
8 axi al accel eration, as Bassonpi ere teaches.
9 Q From equation 22, right?
05:08PM 10 A For exanpl e, using equation 22.
11 So now everything in equation 23,
12 the three terns that you have, the one to
13 the left of equal sign, the one imedi ately
14 to the right of it, and everything else are
05:08PM 15 going to be in Euler formulation. You take
16 these Euler fornmulation and plug it into
17 equation 25. You will get the quaternion
18 formul ati on of equation 23, which, anong
19 ot her things, has the predicted axial
05:08PM 20 accel erati on.
21 Q But, again, that's sonething you
22 had to do. It's not explicitly disclosed
23 I n Bassonpi ere?
24 A Bassonpi ere explicitly says that
05:09PM 25 on page 27. It says, you can choose from
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1 the group of Eul er angl es and quat erni on,
2 A. It also shows you the equation for
3 doi ng that.
4 Furthernore, | showed you an
05:09PM 5 exanple that it's really straightforward,
6 just add multiplication to do exactly that.
7 Q So Bassonpi ere knew that you
8 could do his EKF either as Eul er angles or
9 quat erni ons, right?
05:09PM 10 A Correct. It teaches you that.
11 Explicitly says so.
12 Q But he chose to use Euler angle
13 equations to disclose his EKF, right?
14 A | di sagr ee.
05:09PM 15 Q Where did he disclose his EKF in
16 guat erni on format?
17 A By way of exanple, equation 26,
18 he is show ng the state.
19 Q Let's go to 26.
05:09PM 20 A Yes.
21 Q That's on page 20.
22 A Correct.
23 Q  Okay.
24 A He's tal king --
05:10PM 25 Q The state nodel right there?
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1 A. Exactly. So he's using the state

2 nodel here, which is all -- which, again,

3 is a differential equation, as it should

4 be. And that is all in quaternion four.
05:10PM 5 So Q dot, which is derivative of Q 1is

6 equal to half of Q, Ql, @, @G, which is

7 again in quaternion four. And that synbol

8 that you see with the circle and then X in

9 it, that's quaternion nultiplication.
05:10PM 10 Q Where is the predicted axial

11 accel eration in that equation 267

12 A Sur e.

13 So predicted axial acceleration

14 -- so that is the state nodel. So the
05:10PM 15 predi cted axial acceleration cones from

16 equation 23 and ot her places.

17 One exanple is equation 23. And

18 you take that and apply the quaternion form

19 equation 25 to it to get the predicted
05:11PM 20 axi al acceleration in quaternion form in

21 equation 23.

22 Q So you have to derive it?

23 A. It's just plugging in,

24 straightforward. |If A equal to B, B equal
05:11PM 25 to C, then Ais equal to C
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Q |f this was a secret nessage, |

woul d have to use ny decoder ring to get to

the ultimate nmessage. It just doesn't say
it plainly?

A This is read by one of ordinary
skill in the art, so | disagree with your

characterization as read by one of ordinary
skill in the art.
MR, LAURENZI: Counsel, we have
been going a while. Can we take a
short break?
MR. EVANS: Yeah, let's take a
short break.
MR, LAURENZI: Let's go off the
record.

THE VI DEOGRAPHER: The tine is

5:12 p.m W are going off the record.

(Recess is taken.)
THE VI DEOGRAPHER: The tine is
5:30 p.m we are back on the record.
BY MR EVANS:
Q Let's go to equation 23 of
Bassonpiere, | think it's on page 19.
A. Yes.
Q Equation 22 is what | want to
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1 | ook at.

2 A Ckay.

3 Q Way did you identify equation 22

4 as the predicted axial acceleration?
05:31PM 5 A Because Bassonpi ere states on

6 page 19 that in order to get a priori

7 estimati on of the nmeasurenent, you | ook at

8 the last colum of equation 17, the

9 rotation matrix involving Theta and Psi .
05:31PM 10 So Bassonpiere explicitly says

11 t hat .

12 Q Wiy is that the predicted axi al

13 accel erati on?

14 A. Because you are | ooking at the
05:32PM 15 rotation matrix, nmultiplied by the vector

16 001. And agai n, because Bassonpiere

17 specifically says that's the priori

18 estimati on of the nmeasurenent.

19 Q VWhat were you | ooking for when
05:32PM 20 you were | ooking for predicted axial

21 acceleration? Wat is the indicator to you

22 t hat sonet hing woul d neet that claim

23 limtation?

24 A A nunber of places. One exanple
05:32PM 25 i's, when you | ook at the correction of the
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1 priori estimate state, for exanple,

2 equation 23, you see the acceleration is

3 subtracted. You have Ax, y, z, you

4 subtract fromthat YK-hat bar, which is
05:32PM 5 exactly equation 22. And that's the state

6 nodel XK-hat. You nmultiply that -- you

7 equate that to XK-hat from previously

8 m nus, and you take the difference between

9 measured and to the axial acceleration and
05:33PM 10 multiply that by the Kal man gai n.

11 Q But why are you focusing on Y-hat

12 K- bar or equation 22 as a predicted axi al

13 accel eration? What features does it have

14 | that nmakes it a predicted axial
05:33PM 15 accel erati on?

16 A. Because that's precisely what

17 Bassonpi ere teaches, and it shows, you

18 subtract that froma real neasurenent.

19 First of all, then you subtract sonething
05:33PM 20 | fromreal neasurenent, it neans it's got to

21 be of the sane nature of the real

22 nmeasurenent. That's one thing.

23 And you see that in equation 23

24 and ot her equations that | have quoted.
05:34PM 25 Q Quote one of the '687 patent for
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1 exanpl e says, "Converting variables of the

2 current quaternion into predicted axi al

3 accel erations corresponding to tinme T,"

4 about these fornulas neets any aspect of
05:34PM 5 t hat ?

6 A Sorry, | mssed you conpletely.

7 Were are you reading fronf

8 Q So claim1l of the ' 687 patent

9 says, "Converting variables of the current
05:34PM 10 quaternion into predicted axi al

11 accel erations corresponding to tinme T."

12 So why do you think equation 22

13 neets that limtation?

14 A So I"'mlooking -- which -- |I'm
05:34PM 15 | ooking at '846, claiml1l, would that work?
16 O is that what you're |ooking at?

17 Q | was | ooking at the '687, but I
18 think it's in there, too.
19 A Yes, because that's the one |
05:35PM 20 have in front of ne.
21 So, yeah, it's | ooking at
22 guaternion and the predicted axi al
23 accel eration. Wthout using the neasured
24 axi al accel eration, we see that the
05:35PM 25 prediction here, YK-hat bar, is not using
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1 the axial acceleration value. 1t's using

2 the rotation.

3 And as |'ve shown and di scussed

4 on page 71 of ny report, Bassonpiere
05:35PM 5 specifically says that is the a priori

6 estimation of the neasurenent. \What

7 measurenent is it? This is acceleration

8 measurenent that it's | ooking at.

9 Wiy is it accel eration? Because
05:35PM 10 it's subtracting that from an actual

11 measured acceleration. It doesn't neke

12 sense to subtract sone other phenonenon of

13 sone ot her neasurenent from accel eration

14 val ues.
05:35PM 15 Q Where is the quaternion that

16 we're using to calculate that predicted

17 axi al acceleration in these fornmul as?

18 A So by way of exanple when we | ook

19 at page 27 of Bassonpiere, it says for any
05:36PM 20 of these you can use Eul er angles or

21 guat er ni on.

22 Furthernore, it shows you

23 specifically howto do that, how to go from

24 Eul er to quaternion, for exanple, by way of
05:36PM 25 equation 25. And in ny declaration,
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1 provi de an exanpl e of doing that, although
2 the general equation is on page -- equation
3 25 of Bassonpi ere.
4 Q Sur e.
05:36PM 5 And | want to go back to the ' 687
6 patent claim 1l because reads a little bit,
7 | think, nore understandably. It requires
8 you to convert variables of the current
9 guaternion into predicted axi al
05:37PM 10 accel erations corresponding to tine T.
11 How does equation 22 do that?
12 Where is that disclosed in equation 22?
13 Where is there a quaternion being converted
14 into a predicted axial accel eration?
05:37PM 15 A. When you transl ate everything
16 into quaternion form
17 Q So it's not -- the way it's
18 witten here, it doesn't neet that
19 limtation?
05:37PM 20 A Yes, it does.
21 Q Does the quaternion that's being
22 converted into predicted axi al
23 accel erations in equation 22 as it's
24 witten in Bassonpiere?
05:37PM 25 (Docunent review. )
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1 A. | f we | ook at paragraph 53 of ny

2 report where |'ve shown how the state

3 I nvol ving --

4 Q | just want to see where it says
05:38PM 5 it in Bassonpiere, not in your report.

6 Li ke why did you focus on

7 equation 22 when the patent requires

8 predi cted axial accelerations to be

9 cal cul ated fromvari ables of the current
05:38PM 10 qguat erni on? Wat about that woul d nmake you

11 focus on equation 22?

12 A. Because equation 22, either in

13 Euler formor in terns of the claim

14 requirenment in quaternion form wll give
05:38PM 15 | you a neasurenent which is A an estinmate,

16 as you can see fromequation 22. And that

17 I's subtracted fromthe actual neasurenent,

18 so you know YK-hat bar is the predicted

19 axi al accel eration.
05:38PM 20 Q You said Eul er angl e equations

21 fromthe provisional applications are not

22 sufficient to support our quaternion based

23 clainms. But now you're saying that even

24 t hough our claimrequires you to convert
05:39PM 25 | variables froma quaternion, explicitly
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1 into predicted axial acceleration, nowit's

2 your opinion that this Euler angle based

3 formul a from Bassonpi ere sonehow neets that

4 limtation or discloses it just because you
05:39PM 5 know a bunch of stuff as a person of

6 ordinary skill in the art?

7 MR, LAURENZI: (Objection. Form

8 A For that, let's go to the

9 provi sional, page 58 of ny report to see
05:39PM 10 exactly what | said.

11 Q | don't want to do that.

12 | just want to know why here,

13 using Euler angles, wll anticipate a

14 predi cted axi al acceleration that nust be
05:39PM 15 cal cul ated from a quaterni on whereas you

16 said the provisional application, which

17 di scl oses information in Eul er angles

18 cannot support -- is not witten support

19 for quaternion based clains?
05:40PM 20 How do you resolve that conflict?

21 MR, LAURENZI: Objection. Form

22 A The way you resolve that conflict

23 Is instead of changing ny word, you focus

24 on ny word. M word says in relation to
05:40PM 25 '558, that the provisional '558
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1 applications nmakes no nention of and
2 presents no equation using quaternion.
3 That's what |' m sayi ng.
4 Q Ri ght .
05:40PM 5 But all the things that
6 Bassonpi ere says about quaternion, you said
7 you woul d have inherently known. So you
8 had t hat know edge when you read that
9 applicati on.
05:40PM 10 So why can't you cone to the sane
11 result there as you do here?
12 MR, LAURENZI: (Objection. Form
13 A In ' 558 you nean?
14 Q Um hnm
05:40PM 15 A | haven't cone up with any result
16 one way or the other. |I'mstating a fact
17 t hat provisional '558 applications nakes no
18 mention of and presents no equation using
19 quaternion. That's a fact.
05:41PM 20 Q Equation 22 or equation 23 --
21 (Si nmul t aneous crosstalk.)
22 A |' ve been saying that to
23 M. Evans, but it doesn't work.
24 So all I'"'msaying is that
05:41PM 25 Bassonpi ere explicitly shows how to work
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1 wi th quaternion and shows equation for

2 that. '558 doesn't. That's all I'm

3 sayi ng.

4 Q But you knew t he equation that
05:41PM 5 Bassonpi ere contains, right? You knew t hat

6 I nherently.

7 A Some of the equation in

8 Bassonpi ere was known, yes.

9 Q So you didn't need themto be
05:41PM 10 di scl osed in the provisional to know t hose

11 equations, right?

12 A. | didn't say if | needed them or

13 not. Al I'"'msaying is that provisional

14 | ' 558 application makes no nention of and
05:42PM 15 presents no equations using quaternion.

16 That's all.

17 Q But all the reasons that you

18 woul d want to switch the Euler angles in

19 Bassonpi ere to quaterni ons woul d apply
05:42PM 20 equal ly to that provisional application?

21 A It may. |'m not making any

22 comment about that. Al |I'msaying, in

23 paragraph 95 is that the provisional '558

24 applications nmakes no nention of and
05:42PM 25 presents no equation usi ng quaternions.
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1 That's all |'m saying here.
2 Q It's interesting how you can say
3 that so definitely about that application.
4 But when | ask you where is the
05:42PM 5 guaternion in equation 22, you can't sinply
6 say there isn't one.
7 You point ne to all the other
8 pages in Bassonpiere that you say
9 i nherently disclose howto derive it.
05:42PM 10 | think it's very interesting
11 that you can so very casually, you know,
12 comrent on the provisional application and
13 | say "no, there's no quaternions in there"
14 and "1 can never get to them" but when you
05:43PM 15 go to Bassonpiere, every Euler angle, Euler
16 angle formula is automatically a quaternion
17 f or mul a.
18 | s that your testinony here
19 t oday?
05:43PM 20 MR, LAURENZI: Objection. Form
21 (bj ection. Col |l oquy.
22 A M. Evans, please do not change
23 my word. That's not appropriate. | never
24 said with '558 you will never get there.
05:43PM 25 Do you see those words in ny
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1 decl arati on? No.

2 Al I"msaying is -- all I'm

3 saying is that the provisional '558

4 application makes no nention of and
05:43PM 5 presents no equation using quaternions.

6 That's all I'"'msaying. |'mnot saying --

7 Q You're trying to | eave an

8 i npression with the Board that nobody would

9 | convert themto quaternions so we can't get
05:43PM 10 back to that provisional's filing date

11 right? | nmean, that's why you provided

12 that testinony?

13 MR, LAURENZI: (Objection. Form

14 A. All 1'"msaying is that the
05:43PM 15 provi si onal nmakes no nention of and

16 presents no equations using quaternion.

17 That's a fact. That's all |'m saying.

18 Q So you can -- so you could

19 convert the provisional application into
05:44PM 20 quat erni on based fornulas, right?

21 A That's not sone -- sone Eul er

22 angles in the provisional can certainly be

23 converted to quaternion. | haven't

24 consi dered everything that is in the
05: 44PM 25 provisional. |I'mnot saying if you could
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1 or could not. |I'mnot making any statenent
2 about that in paragraph 95.
3 All I'"msaying is that the
4 provi si onal makes no nention of and
05:44PM 5 presents no equations using quaternion.
6 That's a fact. You can read every line,
7 every page of the provisional, and you wl|
8 see the statenent | nade on page -- in
9 paragraph 95. |[It's accurate.
05:44PM 10 Q But since you repeatedly
11 testified that Eul er angl es and quaterni ons
12 are equi val ent, the disclosure of one is
13 effectively the disclosure of both, right?
14 A. Cenerally, it depends. | cannot
05:45PM 15 say in every aspect, every possibility.
16 Certainly in Bassonpiere, where A he
17 specifically tal ks about quaternion. He
18 shows how to go from Eul er to quaternion.
19 That's a fact.
05:45PM 20 Sone ot her patents, sone ot her
21 publ i cati on, when they talk about Eul er
22 angle, in general, you could transformthat
23 t o quat erni on.
24 Q So all the provisional
05:45PM 25 application would need to support the
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1 current clains would be sone statenent

2 that, like in Bassonpiere, that you could

3 convert Eul er angles into quaternions?

4 MR, LAURENZI: Objection. Form
05:45PM 5 A That's not an analysis | have

6 per f or nmed.

7 Al 1'msaying, factual, there is

8 no nention of and there is no equation

9 using quaternion in '558.
05:46PM 10 Q kay.

11 A | "' m not saying --

12 Q Factual s: | n Bassonpiere, page

13 19, there's no nention of quaternions,

14 | factual ?
05:46PM 15 A On page 19, you don't see the

16 wor d quat er ni on.

17 Q On page 18 of Bassonpiere,

18 there's no nention of the word quaternion?

19 A. The word "quaternion” is not, but
05:46PM 20 page 27 nmakes it clear that you can convert

21 all of these quaternion. It gives you a

22 specific equation for doing it, and |'ve

23 provi ded you exanples for doing it.

24 MR, LAURENZI: Can | ask the
05:46PM 25 vi deogr apher, please, for the tine
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1 check?

2 BY MR EVANS:

3 Q So the explicit --

4 MR LAURENZI: Counsel, please,
05:46PM 5 think we're at the tinme. |[|'mjust

6 asking the videographer for a tine

7 check.

8 MR, EVANS: | want this tine

9 back, then.
05:46PM 10 THE VI DEOGRAPHER:  Seven hours.

11 MR LAURENZI: We are at seven

12 hour s.

13 MR EVANS: | still have 15

14 seconds because you wasted ny | ast
05:46PM 15 15 seconds there. | have 7:46 when you

16 i nterrupted ne.

17 MR. LAURENZI: Al right.

18 15 seconds.

19 BY MR EVANS:
05:47PM 20 Q So your testinony is that

21 anywhere in Bassonpiere that discloses

22 Eul er angl e based equations coul d be

23 equal |y considered to be a quaternion

24 di scl osure?
05:47PM 25 MR, LAURENZI: (bjection. Form
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A. In the context of Bassonpiere and
the state equation that he provides, those
based on what Bassonpiere explicitly says,
can be done in quaternion. It provides
equation for doing that.

| showed you exanpl es of doing

that, doing sinple add and nultiplies.

MR, LAURENZI: | think we're
fi ni shed.

Can we go off the record?

MR. EVANS: Are you going to do a
redirect?

MR, LAURENZI: |'mthinking about
it. Can we go off the record? Gve ne
five m nutes.

MR. EVANS: Yes, that fine.

THE VI DEOGRAPHER: The tine is
5:48 p.m W are off the record.

(Recess is taken.)

THE VI DEOGRAPHER: |'m sorry.

The tinme is 5:50 p.m W are back on

the record.

MR. LAURENZI: | have no
guesti ons.

THE VI DEOGRAPHER: M. Evans,
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woul d you |i ke your video synced to the
transcript?

MR. EVANS: Andrew will deci de.

MR. HUFFSTETLER: No.

THE VI DEOGRAPHER: M. Laurenzi,
woul d you i ke a copy of the video?

MR, LAURENZI: Yes.

THE VI DEOGRAPHER:  Synced?

MR, LAURENZI: Yes.

THE VI DEOGRAPHER:  Ckay.

Madam Court Reporter, anything
el se?

MR, LAURENZI: Let ne take that
back. | don't need that video.

THE VI DEOGRAPHER: You don't need
the video at all?

MR, LAURENZI: That's right.

THE REPORTER: Does anyone need a
rough?

MR. EVANS: Yeah, we'll take a
r ough.

MR, LAURENZI: No.

MR. EVANS: We nmay want a rush on
it. We'Ill probably email you.

THE VI DEOGRAPHER: Thi s ends
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vol ume one of the video deposition of
the Dr. Majid Sarrafzadeh.

The tinme is 5:51 p.m W are off
the record.

05: 52PM (Time noted: 5:51 p.m)
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* CERTI FI CATE OF REPORTER *

I, ANNETTE ARLEQUI N, CA CSR, CCR, do
her eby decl ar e:

That prior to being exam ned, the
W tness naned in the foregoing deposition
was by nme duly sworn pursuant to Section
30(f)(1) of the Federal Rules of G vil
Procedure and the deposition is a true
record of the testinony given by the
W t ness.

That said deposition was taken down
by ne in shorthand at the tinme and pl ace
therein nanmed and thereafter reduced to
text under ny direction.

That the witness requested to
review the transcri pt and nmake
any changes to the transcript as
a result of that review pursuant
to Section 30(e) of the Federal
Rul es of C vil Procedure.

Signature is waived.

The changes nmade by the witness are
appended to the transcript.

No request was made that the
transcri pt be revi ewed pursuant to
Section 30(e) of the Federal Rules
of Civil Procedure.
| further declare that | have no
interest in the event or the action.

| decl are under penalty of perjury
under the |l aws of the United States of
Anerica that the foregoing is true and
correct.
Wtness ny hand this 4th day of

March 2026.
__de 77
ANNETTE ARLEQUI N, CA ' #15085
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Change to:

Li ne No.
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Change to:

Li ne No.

Reason for

change:

Page No. _

Change to:

Li ne No.

Reason for

change:

Page No. _

Change to:

Li ne No.
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Change to:

Li ne No.
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* * CHANGES AND SI GNATURE (Cont'd.)
Page No.  Line

Change to:

* %

Reason for

change:

Page No.  Line

Change to:

Reason for

change:

Page No.  Line

Change to:

Reason for

change:

Page No.  Line

Change to:

Reason for

change:

Executed this

SI GNATURE:

DR. MAJI D SARRAFZADEH
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ACKNONLEDGEMENT OF DEPONENT
|, , do hereby acknow edge that
| have read and exam ned the foregoing testinony, and
the same is a true, correct and accurate
transcription of the testinony given by ne, and any
corrections appear on the attached errata sheet
si gned by ne.
( DATE) ( SI GNATURE)
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