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REMOTE VI DEOCONFERENCE DEPCSI TI ON OF DR. AKBAR M
SAYEED, PH.D., taken on behalf of the Petitioner,
comencing from10:02 a.m to 2:48 p.m, Eastern
standard tinme, Monday, Septenber 16, 2024, before Tanmara
L. Houston, CSR No. 7244, CCRR, RPR
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| NDEX TO EXAM NATI ON
W TNESS: DR. AKBAR M SAYEED, Ph.D.
EXAM NATI ONS PAGE

QUESTI ONS | NSTRUCTED NOT TO ANSWVER
Page Li ne

NONE

THE SULLIVAN GROUP OF COURT REPORTERS
4
Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 4 of 151


http://www.sullivancourtreporters.com/

© 0 N o O b~ W N P

N N N N NN P P P PR PR R R
o A W N P O © © N O O M W N P O

| NDEX TO EXHI BI TS
DR. AKBAR M SAYEED, PH. D.
META PLATFORMS, | NC. vs. JAVWBONE | NNOVATI ONS, LLC
SEPTEMBER 16, 2024
Tamara L. Houston, CSR No. 7244, CRR No. 140, RPR

EXH BI' T DESCRI PTI ON PAGE
( NONE)

--000- -
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MONDAY, SEPTEMBER 16, 2024, 10:02 a.m
- -000- -
(Wher eupon AKBAR M SAYEED, Ph.D., having
been called as a wtness was sworn to
tell the truth, the whole truth,
not hi ng but the truth.)
--000- -
EXAM NATI ON BY MS. WANG
Good norning, Dr. Sayeed.
nor ni ng.

It's nice to see you again.

> O » O
Q
o
o

Nice to see you too.

Q Can you pl ease state and spell your nane for
t he record?

A. My name i s Akbar Muhammad Sayeed, A-K-B-A-R,
MUHAMMA-D S A Y-EED

Q Dr. Sayeed, have you been deposed since we
| ast spoke in July of this year?

A No.

Q So this is your third deposition?

A This is ny third.

Q And it looks like you're -- are you -- is that
your hone office again?

A Yes, yes. | amin Mdison, nmy hone office.

Q Do you have any papers in front of you?
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A. Well, | basically have sone hard copies, yes,
a table of contents of the petition; table of contents
of Dr. Anderson's declaration; table of contents of ny
own declaration; and then | have a hard copy of just the
clainms of -- two pages of the clains of the '543 patent
and then a hard copy of the three figures, Figures 1,
1B, and 1A fromthe patent.

Q On any of the hard copies in front of you, do
you have any annotations or sticky notes or print?

A. No, they are just clean. No, no notes or
annot ati ons.

Q Do you have any hard copies in front of you
that you haven't stated in your previous answer?

A. No. Those are the only hard copies | have.
Then | have sone pdfs open, three different w ndows.
One has ny own declaration. One has, again, the
petition, Dr. Anderson's declaration, and a copy of his
deposition. And a third wi ndow has four of the rel evant
patents, Exhibit 1001, which is the '543 patent; and
t hen Exhi bit 1005; Exhibit 1006; Exhibit 1007. So there
are four of those patents.

And basically just before this, | did one

folder in which all of the unmarked copies of all the
docunents relevant to this case are in there, and that's

the one | have open in front of me too so that | can
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access any docunents that nmay cone up.

Q Are there any markings, annotations on any of
the pdfs that are -- that you have open?

A. No. They are conpletely pristine.

Q Do you have anything el se open or -- sorry.

In the folder that you have open --
A Yes.
Q -- do you have anything other than unmarked

copi es of docunents relevant to this case?

A No.

Q Do you have any ot her applications or prograns
open?

A. Well, | just have this Google thing open, but
that's it.

Q | f at any point during the deposition if you

have anot her program or application open or if you do
have anot her piece of paper in front of you, just please
| et us know.

A. Ckay. | wll.

Q So sane rules as before, but 1'Il go over them
for the sake of clarity and the record.

For today, |I'll be asking questions, and

you'll be answering them And if you don't understand a
question, please do ask, and | will try to clarify the

guesti on.
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| s that okay with you?
A Yes.
Q This way, if you answer a question, then we
wi |l know that you understood the question that was
asked.

That's fair to you?

A Yes.
Q | f you need a break at any tinme, just let nme
know. Ckay?

A. Ckay. Thanks.

Q And | just ask that, if there's a pending
guestion, that you answer that question, and then we can
proceed to do the break.

| s that okay?

A Yes.

Q | s there anything that prevents you from
testifying conpletely, truthfully, and accurately today?

A No.

Q Are you on any nedi cations that woul d prevent
you from providi ng conpl ete, accurate, and truthful

testi nony today?

A No.

Q | s there anyone else in the roomw th you
ri ght now?

A No.
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Q You understand that you are here to testify
about your opinions in the proceeding | PR 2023-01291
regarding U. S. Patent Nunber 8, 467,543?

A. Yes, that's ny understandi ng.

Q You' ve reviewed Dr. Anderson's declaration in
t hi s proceedi ng?

A Yes.

Q And before this proceeding, were you famliar
with or aware of Dr. Anderson?

A. Well, | think, you know -- | can't renenber
exactly, but | have seen sone of his declarations in all
of these cases, so | have -- | don't knowif his -- |
can't renenber if it was his particular declaration in
t he previous two or not.

But, yeah, | don't know him personally, but I
have seen his nane before possibly, yes.

Q What about outside the context of this set of

| PR proceedi ngs between Meta and Jawbone?

A. No, | was not aware of Dr. Anderson or his
wor k.
(Court reporter requested clarification.)
BY M5, WANG
Q When were you retained by Jawbone for this
case?

A Oh, | think I should renenber this. | think
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sonetine in the beginning of |ast year.

Q Did you prepare for today's deposition?
Yes, | did.
How much tinme did you spend preparing?

10, 15 hours, sonething like that.

o >» O >

What did you do to prepare?
MR, CONELL: (Objection to form
Just one second, Akbar. [I'll instruct you not
to divulge the contents of any conversations with any
attorneys or anything discussed within those
conversati ons.

THE WTNESS: Yes. Thank you, R ch.

Well, | just reviewed the material and had
some discussions with M. Cowell.
BY M. WANG

Q QG her than M. Cowell, did you speak with
anyone el se while preparing for today's deposition?

A No.

Q Before you were retai ned by Jawbone, had you
ever heard of the term "voice activity detection"?

A Probably. Yeah. Yeah, |'m sure because |
wor ked in signal processing and stuff, and detection is
a big part of it, so -- and speech processi ng systens,
so I"'msure | heard of the term yes.

Q But you have no teaching experience with voice

THE SULLIVAN GROUP OF COURT REPORTERS

11

Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LL.C
1PR2023-01291. Pace 11 of 151


http://www.sullivancourtreporters.com/

© 0 N o O b~ W N P

N N N N NN P P P PR PR R R
o A W N P O © © N O O M W N P O

activity detectors; is that correct?
A. Not directly, no. But |'ve taught, you know,

things related to detection of signals generally, and --

yeah.
Q Not all signals are voice, are they?
A No. No.
Q You have no research experience with voice

activity detectors; is that correct?
A That is correct.
Q You' ve never witten any papers on voice

activity detectors; is that correct?

A Yes, that is correct.

Q |"mgoing to use the acronym VAD, V-A-D, to
refer to voice activity detectors. 1Is that okay with
you?

A Yes.

Q Is it fair to say that VAD is used to detect

whet her voicing activity is present or absent?
MR, CONELL: (Objection to form
THE WTNESS: | don't know. That sounds |ike

a trick question. Can you repeat the question again?

Sorry.
BY M5. WANG

Q It's not neant to be a trick question. | wll
repeat it.
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A Ckay.
Q Is it fair to say that a VAD is used to detect
whet her voicing activity is present or absent?
MR. CONELL: Objection as to form
THE WTNESS: Well, the only tricky part to ne
i s voicing, you know, whatever that neans. So voice
detection, yes, | would concede that. But voi cing,
dependi ng on how you interpret it, it may be nuanced.
Voi ci ng.
BY M5. WANG
Q So dependi ng on how you interpret it, a VAD
may or may not be used to detect whether voicing
activity is present or absent?
MR. CONAELL: (Qnjection.
THE WTNESS: Well, what kind of -- so let's

cut to the chase. | think one of the things is the
unvoi ced versus voi ced speech. That's -- so that's the
only -- you know, whether we interpret it to include

that or not.

(Court reporter requested clarification.)

THE WTNESS: There are two types of, you
know, voiced or unvoiced speech, so that's what |I'm
getting at. In sonme cases, you know -- you know,
whether it's going to include the VAD can detect both or

not is a natter of debate or contention here in
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particular, it seens to ne. Having too nuch
i nformati on.
BY M. WANG
Q Do you di sagree with the statenment that a VAD

is used to detect whether voicing activity is present or

absent ?

MR, CONELL: (Objection to form

THE WTNESS: A VAD is used to detect whether
you know -- you know, voice of -- voice activity

detection. So | would just say voice and keep voi cing
out .
BY M5, WANG

Q So do you agree with the statenent that a VAD

is used to detect whether voice activity is present or

absent ?
A. | agree with that, yeah.
Q |s there a distinction you were draw ng

bet ween voi ce and voi ci ng?

A. Maybe not. | was splitting hairs there. |'m
not entirely sure. | already explained whether it was
unvoi ced or voiced speech. There is a distinction
between that -- those kinds of speech.

Q | s unvoi ced speech -- sorry. Strike that.

s it your testinony that unvoi ced speech is

voi ce?
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MR CONELL: (bjection to form

THE WTNESS: | don't know how rel evant that
is. But, you know, there are two different kinds of
speech nechanism The vocal cords are vibrating.
That's the difference between voiced and unvoi ced.

So that's all I"'mgoing to say on that, this

right here for this question.

BY M5. WANG

Q | s unvoi ced speech the sane as voi cing
activity?

A | don't know what that neans.

Q What part of that question do you not know

what it neans?

A | don't know what you nean by "voi cing
activity." | think -- yeah. W can -- yeah -- or
what's the -- what's the -- yeah -- intent or purpose of
the question? |'mnot sure.

Q The intent or purpose of the question is not
relevant. | think that -- | think the purpose of today
is for you to answer the gquestions to the best of your
ability, which you --

A kay. Yes. Yes.

Q Do you understand that?

A. | don't understand what the question is you're

real Iy asking.
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Q Could we agree for today that the -- you parse
the words of the question to the best of your ability
and ask for clarification when needed, but there's no

need for you to ask about the intent or purpose behind a

guesti on.
A. Ckay.
MR, CONELL: (Objection to form
THE WTNESS: Gkay. |I'Il try ny best.
BY M5. WANG

Q So -- thank you
| s unvoi ced speech the sane as voicing
activity?
MR, CONELL: (Objection to form
THE WTNESS: | really don't -- is unvoiced

speech the sane as voicing activity; is that the

guesti on?
BY M5. WANG

Q Yes.

A. Unvoi ced speech is a formof voice or, you
know -- so as nuch as voicing activity includes, you

know, production of voice, as we commonly under st and,
yes, that would be part of it.

It's not the sane necessarily because they
could be -- as | said before, voicing or voice could

i ncl ude both unvoi ced and voi ced speech and -- and the
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difference is whether they are -- you know, the main
difference is whether, in the production of that speech,
t he vocal cords are vibrating or not.

Q So is it your testinony that unvoi ced speech
is a formof voice?

A Yes. Yes.

Q s it also your testinony that unvoi ced speech
is a formof voicing activity?

MR. COAELL: (Qbjection to form Asked and

answer ed.

THE W TNESS:. Back to the square one.

VWile I"mtrying to answer -- you know, |'ve
tried to -- I"'mnot -- I"magreeing to that with the

caveat that, you know, voicing activity could include
both of them So | hope -- you know, | think we -- |
hope it's clear to you as well. | don't know why do we
have to keep repeating the sane thing.
BY M5. WANG

Q When you say voicing activity could include
both of them what are you referring to?

A. Ch, the unvoi ced and voi ced speech, or
unvoi ced and voice -- yes. Mechanismfor generating
voi ce or speech, those are the two.

Q | s voice detection the sane as voice activity

det ecti on?
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MR CONELL: (bjection to form

THE W TNESS: Yeah. Well, you know, |
can't -- voice is -- voice detection is the sane as
voi ce activity detection. You know, | think some form
of the duty is needed to produce voice. So, yes, in
that regard, it's the sane, | guess.

BY M5. WANG
Q Is it fair to say that a VAD detects
physi ol ogical activity related to speech production?

MR, COWNELL: (Objection to form

THE W TNESS: Not necessarily because | think
there are sonme, which are -- sone VADs are ained at
directly detecting physiol ogical nmechani sns which
generate the speech.

O hers are just detecting, you know --
especially m crophones are detecting the resulting sound
waves which are generated by a voice. So | think not
all VADs detect the physiol ogi cal nechani sns.

BY M5. WANG
Q Are there -- strike that.
For the VADs that are ained at directly

detecti ng physi ol ogi cal nechani sns whi ch generate the

speech, do those -- can those VADs detect vibration of
tissue?
A Yes.
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Q Do you have an understandi ng of what tissue
vi brates during voice activity?

A. | think there's -- you know, it's discussed in
the patents as well. That's the main context in which
"' mgoing to have ny discussion, and | think the vocal
cords is one part of it.

And let ne refer to ny own declaration

where -- it is starting from paragraph 36. So, for
exanpl e, in paragraph 38 of ny declaration, | say --
starting on line 4, "It was well known in the art that
voi ce" --

(Court reporter requested clarification.)

THE WTNESS: So this is paragraph 38 of ny
declaration starting fromline 4. "It was well known in
the art that voiced speech occurs when the vocal cords
are vibrating, and unvoi ced speech occurs when the vocal
cords are not vibrating. For exanple, Hol zrichter
explains the differences between voiced and unvoi ced
speech in simlar terns."

Exhi bit 1007, Columm 12, 60 to 65, quotes,
"There are two maj or types of speech, 'voiced where the
vocal folds open and close rapidly" --

(Court reporter requested clarification.)

THE WTNESS: "There are two nmgjor" -- in the

gquotes. "There are two major types of speech, 'voiced
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where the vocal folds open and close rapidly providing
periodic bursts of air into the vocal tract, and
"unvoi ced' where constriction in the vocal tract cause
air turbul ence and associated nodi fied-white air flow
noi se. "

Yes, and | think there are other -- yeah,
vocal cords is the main one that vibrates, but as -- and
along with that, you know, sone other tissues may al so
vi brate since it's sound pressure that's being
gener at ed.

BY Ms. WANG

Q What other tissues may al so vi brate?

A | think Hol zrichter goes into a ot of details
on that, so we can | ook at Hol zrichter a little nore.
If you give ne a little tine.

Gottal tissue, notion, this is on page --
Colum 19, line 49. Vocal fold notions, glottal tissue,
that's all |1'mseeing. Tongue sonetines -- tongue can
al so vibrate in response to, you know, parts of it as
t he vocal cords are vibrating.

So many -- I'mnot a -- yeah. | think 1"l
limt it to that at this point.

Q Ckay. So you were referring to the
Hol zrichter reference, Colum 19 --

A. Yeah.
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Q -- line 49, as referencing notion of glottal
tissue?

A Yes.

Q Do you have an understandi ng of whet her
glottal tissue is the sane as vocal folds?

A. | don't know exactly how different it would
be, but it would be the tissue which is -- you know,
physi cal | y speaki ng, your vocal cords are noving, and
some tissue surrounding that area, because of changes in
air pressure, would al so vibrate.

So that's ny understanding. And -- and
that's -- yes.

Q Are you -- sorry. Strike that.

Are vocal cords the sane as vocal folds?

A No. | think they could be slightly different.
|"mnot entirely sure of that.

Q Do you have an understanding of the difference
bet ween vocal cords and vocal folds?

A. Yeah, | think vocal folds is nobre -- It seens
to me, based on the discussion of these files, they are
related to controlling the overall airflow

For exanpl e, you know, the -- by -- again,
going to ny declaration -- you know, so this is
Colum 12 and 13 of Hol zrichter, so let's go there.

The first is Colum 12, line 60 to 65. So
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that, |1've already said, "There are two major types of
speech, 'voiced' where the vocal folds open and cl ose
rapidly providing periodic bursts of air into the vocal
tract, and 'unvoiced' where constrictions in the vocal
tract cause air turbul ence and associated nodified-white
airfl ow noi se. "

And then there is the vocal folds on
Colum 32, which is line 44 and 51. "The vocal folds,
whi ch open but do not vibrate open and cl osed, during
whi spered and unvoi ced speech.”

So -- but, yeah, it is saying, "In the cases
of onset of whispered or unsounded speech, additional EM
sensor information is required. The sane single organ
argunents used to describe vocal fold notions and the
use of the single organ tongue (or tongue-jaw coupl ed
noti on) di scussed above are used as" --

(Court reporter requested clarification.)

THE WTNESS: |'mjust reading from44 to 51
of Colum 32 in Holzrichter, Exhibit 1007. And so | was
readi ng, "The sane single organ argunents used to
descri be vocal fold notions and the use of the single
organ tongue (or tongue-jaw coupled notion) discussed
above are used as onset indicators. This includes the
vocal folds, which open but do not vibrate open and

cl osed, during whi spered and unvoi ced speech."
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So, yeah, | think there is sone overlap
between them and this also kind of touches on sone of
the earlier comments, you know, what other physi ol ogi cal
aspects or what other parts of physiology may vibrate,
so tongue-jaw, as | nentioned earlier as well.

BY M5. WANG

Q Just to be clear, Dr. Sayeed, | would |ike --
nmy question was asking if you have an understandi ng of
t he di fference between vocal cords and vocal folds. And

i n your previous answer, you just read from

Hol zrichter --
A Yes.
Q -- various sections that tal k about vocal

folds. But do you have an understandi ng of the
di fference between vocal cords and vocal folds, if any?
A. Yeah, | think nmy main understanding is that
vocal cords would be vibrating to generate sound, you
know, so rapidly; whereas, vocal folds are a snoot her
nmotion for constricting the flow of air, which is used
in the generation of speech or voice.
Q s it your testinony that vocal cords vibrate
and vocal folds do not vibrate?
MR, CONELL: (bjection to form
THE WTNESS:. |'mnot entirely sure that

think air could vibrate too because, as | said, in 49 to
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50 of Columm 32, it seens there's -- that this includes
vocal folds, which open but do not vibrate open and
closed. So they could potentially be doing both, but
mai nly they are opening and cl osing and not vibrating.
BY M5, WANG

Q s it your testinony that vocal folds nainly
do not vibrate?

MR, CONELL: (Objection to form
THE WTNESS: Yes. Let's go with that.
BY M5. WANG

Q What is vibration?

A Vibration is when -- in the context of -- it
could be many things, but in this particul ar context,
it's a tissue or vocal cord noving back and forth
rapidly, and that changes the air pressure which
produces sound or speech or voice.

Q And it's your testinony that it's the
vi bration of the vocal cord that noves back and forth
rapidly, not the vibration of the vocal fold, that
changes the air pressure to produce speech or voice?

MR CONELL: (bjection to form

THE WTNESS: | think it's mainly -- again, |
think -- I"'mnot entirely -- | don't know how to
differentiate between -- mainly it's the vibration of

the vocal cords which is producing the voice speech, and
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the folds are controlling the anount of airflow
BY M5. WANG

Q Do you have an understandi ng of the
physi ol ogi cal difference between vocal cords and vocal
fol ds?

MR, CONELL: bjection --

THE W TNESS: "' mnot an expert on that, so
think for me it's nore about, you know, howit's
related -- ny understanding is nore related to the
mechani sm of how -- the speech that's produced,
specifically voice versus unvoi ced.

(Court reporter requested clarification.)

MR CONELL: I'msorry, | just said objection
to form
BY M5. WANG
Q s there a difference between vibration and
novenment ?
A. Yes, in a sense that nmovenent -- you know,

vibration is a special type of novenent, if you wll.
It's nore back and forth so that it produces -- the
pressure is raised to generate sound, so it's
literally -- sound waves are changes in pressure back
and forth in the air, and so --

Yeah, novenent could be in one direction or

any arbitrary notion; whereas, vibration is a very
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speci fic back-and-forth kind of novenent. |It's creates
waves, if you will.

Q What is an el ectronagnetic sensor?

A. El ectromagneti c sensor is a sensor which can

sense or detect electromagnetic waves, or signals, if

you will.
Q Can | use EMto refer to el ectromagnetic?
A Yes.
Q Does an EM sensor detect vibration?
A. It can. | think an EM sensor, going back to

your earlier question, it could detect vibration or
notion or many things, yes.

Q How does an EM sensor detect vibration?

A Vell, one way in which it could detect
vibration is by just |ooking at neasuring the reflected
signal, just like in radar.

There's, you know, signals -- or one way of
t hi nking about is that you -- a transmtter sends a
signal, and it gets reflected froman object, and you
detect that reflected signal.

And when sone -- when the object is vibrating
that detected signal or electromagnetic signal wll have
changes related to the notion. And they' Il -- they'll
al so be detected.

Q How does an EM sensor detect novenent?
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A. Wll, it's the sane nechanism One way -- you
know, so it goes into nore technical aspects.
One is novenent by itself changes the phase of
t he el ectromagneti c waves that you receive, and so --
and then if the novenent is a constant speed, as in
Doppl er radar when a -- you know, those Doppl er guns
t hat cops use to neasure your speed, that's -- that's
i ncl uded in the phase changes as wel .
So the sinplest answer | would give is that,
you know, an el ectronagnetic sensor detects the
el ectromagneti c wave reflected froman object, and it's
t he changes in the phase of the wave that woul d be
notion or that represents the notion of the object.
Q Does a vocal fold EM sensor detect novenent of
t he vocal fol d?
MR. CONELL: Objection to form
THE WTNESS: | don't know what is a vocal
fold EM sensor.
Can you repeat the question again?
BY M5. WANG
Q Does a vocal fold EM sensor detect novenent of
t he vocal fol d?
MR, CONELL: (Objection --
THE WTNESS: Yeah. First of all, | don't

know -- | don't know what that -- an EM sensor

THE SULLIVAN GROUP OF COURT REPORTERS

27

Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LL.C
1PR2023-01291. Pace 27 of 151


http://www.sullivancourtreporters.com/

© 0 N o O b~ W N P

N N N N NN P P P PR PR R R
o A W N P O © © N O O M W N P O

specifically aimed at vocal fold, but it could. The
novenent of a vocal fold, if you -- if the, you know,
paraneters of the sensor were appropriately -- or it was
desi gned appropriately, for exanple, the frequencies and
so on, Yyeah.

BY M5. WANG

Q Sorry. Wre you done?

A. | was just gonna say it will detect -- | nean,
if it's aimed at detecting the novenent of the vocal
fold, then, yes, that's what it would be trying to
det ect .

Q How woul d a vocal fold EM sensor detect
novenent of the vocal fol d?

MR, COWNELL: (Objection to form

THE WTNESS: Well, the general principle is
the sanme as before, as | said, that you send a signal,
el ectromagnetic signal. That's a -- you know, there
will be a -- a sensor will be transmtting. Just I|ike
i n radar, you send a signal, and then the signal
reflects fromthe object. 1In this case, it will be a
vocal fold.

And then you conpare, you know, what you sent
to the reflected signal and -- and conparing those,
especially the failures of those signals, allows you to

give information about the novenent of the object that
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you're trying to sense; in this case, the vocal fold.
BY M5. WANG

Q Are you aware of any sound that is produced
during novenent of the vocal fold?

MR, CONELL: Objection to form

THE WTNESS: Can you repeat the question
pl ease?

BY M5. WANG
Q Are you aware of any sound that is produced
during novenent of the vocal fold?

MR CONELL: (bjection to form

THE WTNESS: Yeah, | think this goes back to,
you know, | think, if we interpret vocal folds
conparabl e to vocal cords, which, you know -- which we
di scussed earlier.

Regardless, if it's atissue and if it's
nmovi ng rapidly back and forth, then it could -- you
know, it could create changes in pressure and create a
sound that woul d be detected or heard.

But if it's just a novenent that's opening or
closing, you may not hear it. You may only detect it
with a sensor |ike an el ectromagnetic sensor which is
ained at, you know, the physiologic -- detecting the
physi ol ogi cal nechani sns.

So to make it clear, | think if it's -- again,
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if it was rapid novenent, that will change pressure --
air pressure, and that is the physical nmechanismfor
creating sound or speech, in this case, and we woul d be
able to hear it.

Whereas, if it just noves opened or closes and
it's not rapid back and forth, that woul d not produce a
sound that we can hear. That would require detection
usi ng sone other kind of sensor; for exanple, an
el ectromagneti c sensor.

BY M5. WANG

Q s it your testinony that unvoi ced speech does
not produce a sound that we can hear?

A. No, unvoi ced speech --

MR. CONELL: (njection --

THE WTNESS:. -- does produce a sound that we
can hear. Actually that's what | was thinking that, you
know, maybe that's where you were getting at.

So here, as a perfect exanple, I'l|l give you a
voi ce and unvoi ced speech. So here's (sound). That's
vocal cords vibrating. And (sound), that's voiced --
unvoi ced speech where it's just airflow going through ny
nmout h and creating a sound; whereas, in the first case,
there were vocal cords that were vibrating.

So, no, both of themcreate sound that we can

hear. But, you know, it's harder to detect in sone
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situations, especially when there's noise in the

background, using, you know, m crophones, unvoiced

speeches.
BY M5. WANG

Q A couple of m nutes ago, your answer -- a
coupl e of m nutes ago, you stated, "If we interpret

vocal folds conparable to vocal cords.™
Are you saying that they are conparable to
vocal cords?

MR, COWNELL: (Objection to form

THE WTNESS: Well, | -- you know, again, |
can't -- | don't have the full, nuanced distinction
between themright now | think the main thing that |

want to focus on, which is relevant to this deposition,
| think, is, you know, the physical nechanismin the way
t he speech or voice is generated.
And one involves vibration of the cords or
fol ds, which changes the air pressure and produces a
sound. And the other is where you just have airfl ow
comng in and -- and then, you know, with the other
parts of the nouth, it's -- you know, it's nodul at ed,
the airflow. And you create a sound which is not
related to vibration or the folds or cords, if you will.
So those are the two different ways in which

the voi ce or sound can be produced by us. And that's
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what | want to focus on, or that's what |'mtrying to
get at.
(Court reporter requested clarification.)
BY M. WANG
Q Dr. Sayeed, what is an electromagnetic field
di st ur bance sensor?
MR, CONELL: (Objection to form
THE WTNESS: Can you -- can you refer nme to
specifically where you're | ooking at? Maybe | can get a
little nore context because that seens broad. | can go
on for a long tine on that.
BY M5, WANG
Q Have you heard of an EMfield disturbance
sensor before?
A Yes. In sonme ways, all of the -- you know,
that's what el ectromagneti c sensors are doing at a very
fundanental |evel. Yeah.

Q Are all EM sensors EM field disturbance

sensors?
A. | really don't know. To ne, that's -- |'m not
entirely sure what that question -- is there a specific

pl ace where you're referring to electromagnetic field
di sturbance sensor? Can you give ne a little nore
cont ext ?

Q Well, in your prior answer, you stated that's
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what all -- that's what el ectromagneti c sensors are

doing at a very fundanental |evel.

A Yes. | think, you know, it depends on what
you nmean by "field" that, you know -- it gets nore into
technical rabbit holes, if youwll. So if you -- you

know, disturbance field and di sturbance are two really
| oaded, technical terns that can nean a | ot of things.

So in a very general sense, yes, you could
construe it that way, you know, but in context of
this -- the discussion of air, it's sinpler things we
are doing that we're | ooking at el ectromagnetic signals,
and the paraneters are changi ng.

You know, in particular, you may have -- you
may be sending particular frequencies of pul ses and, you
know, |ooking at the changes in the paraneters. That's
why |I'masking for a little nore specificity in terns of
what you' re asking.

Q That's okay. W can nove on for now.

A. Ckay.

Q Have you heard of speech recognition?
A Yes.

Q What is speech recognition?

A. Well, that's, again -- well, speech

recognition, you know, again, in the context of air

or -- it is, you know, when you are recogni zi ng what
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words are being referred to. O, you know, for exanple,
you know, these applications which take a speech and,
you know, spit out text corresponding to what you sai d.

O, you know, that's what Hol zrichter is ained
at, part of it too, to recogni zing speech or conponents
of it and parsing it into sentences and so on.

Q Does a speech recognition systemrecognize
voi ced speech?

A. No. It can recogni ze voiced or unvoi ced. For
exanpl e, you can whi sper and, you know, say words and so
on, and that is typically unvoiced speech. So it can be
construed as unvoi ced speech too. O wunvoiced speech is
part of, you know, sone utterances of the words,
conponents of it.

So recognition would involve both. And even
in Hol zrichter, that's why he has el ectronagnetic
sensors and the acoustic sensors to detect both of them
especially in the case of unvoiced.

Q So just in your previous answer, you said
Hol zri chter has EM sensors and acoustic sensors to
detect both voiced and unvoi ced speech; is that --

A. Yes. So maybe | can --

Yeah, | think, you know, Hol zrichter is --
basically, one of the things is that, you know, it's

hard -- his el ectromagnetic sensors that he's construing
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or envisioning are -- do not detect unvoi ced speech, and
that's where he needs m crophones to conpl enent that.
Q Does a speech recognition systemrecogni ze the
di fference between voiced and unvoi ced speech?
MR. CONELL: Objection to form
THE WTNESS: To the extent of parsing words
accurately, so | think, you know, the -- the unvoiced

speech sound, if it doesn't detect themcorrectly, then

it may parse the -- or recognize the words incorrectly.
BY M5. WANG
Q In order for a speech recognition systemto be

accurate, does it have to recogni ze the difference
bet ween voi ced and unvoi ced speech?

MR, COWNELL: (Objection to form

THE WTNESS: It -- no, it doesn't necessarily
have to recognize the different -- froma speech
recognition perspective, it doesn't necessarily have to,
you know, | abel it the sane.

But it has to accurately detect, you know,
whether it was -- you know, whatever was being uttered
so that it doesn't mss -- you know, m slabel the
conponent of speech, and that could happen if it is --
if it thinks it's -- if it detects it as voice when it

was unvoi ced or the other way around.
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BY M5. WANG
Q In order for a voice recognition systemto
accurately | abel the conponent to speech, does it have

to recogni ze the difference between voiced and unvoi ced

speech?

MR. CONELL: Objection to form

THE WTNESS: No, | would say, again, | think
it's -- you know, inplicitly you may argue that it is,
but in the end, it's voice -- a speech recognition

system to work effectively, has to correctly identify
what was being uttered.

And -- and the risk is that, you know, if
you -- and in sonme cases, it's only relying on, you
know, sensors which only detect one part or the other.
It may mss it.

So that's -- that's what | would -- | think
it's -- it's -- so that's not -- the focus is not
necessarily whether it's voiced or unvoiced but, you

know, to correctly identify what was being uttered.

BY M5. WANG
Q So just to be clear, I"mnot asking what the
focus of the speech recognition systemis. |'mjust

wondering if it's kind of a conponent of the speech
recognition system

So I'mgoing to ask -- I'mgoing to try to
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rephrase this question.

In order for a speech recognition systemto
correctly identify what was uttered by a speaker, does
t he speech recognition system have to recogni ze the
di fference between voiced and unvoi ced speech?

MR. CONELL: Objection to form

THE WTNESS: Well, I'mgoing to say the sane
thing. It doesn't have, you know -- well, let nme think
for a second.

| think 1"'mgoing to say it doesn't have to
necessarily recogni ze the difference between the two
ki nds of speech, but it could nmake errors if it didn't
have the ability to detect both kinds because there's so
many di fferent ways in which you could conbine it, you
know, using algorithns where it's not necessarily
| abeling it one way or the other. But it is critical
for getting the correct labeling, if you will, or
correct recognition of what was uttered.

And so at the core, it nust have the ability
to detect all kinds of speech. |If it just had one, then
it my -- would be nore likely to make errors, but that
does not nean that it intrinsically has the ability to
di sti ngui sh between voi ced and unvoi ced.

That may or may not -- you know, that's how

artificial machines are |earning algorithns, for
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exanpl e, or signal processing algorithnms. So that may
not nmake sense, but | think, yeah, that's the best
answer | can give to your question.

BY M5. WANG

Q Do you have an understanding of the difference
bet ween a phonene and a word?

A. A phonene is a conponent of a word, | would
say.

Q So if we're tal king about a speech recognition
system for detecting a phonene, in that context, in
order for a speech recognition systemto correctly
i dentify what phonene was uttered by a speaker, does the
speech recognition system have to recogni ze the
di fference between voi ced and unvoi ced speech?

MR, CONELL: Objection to form

THE W TNESS: Phonene, so -- and that can --
|"'mtrying to -- phonene is a conponent, and |I'mtrying
to remenber what our -- | don't know of the different --
what are different kinds of phonene? Can you give ne

sone exanples? |s Z a phonene or zh sound and sh sound?

BY M5. WANG
Q If we take for granted, for purposes of today,
that a phonene is like -- just |like you said, just a

portion of the word --

A. Yeah.
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Q -- not necessarily the full word but, |ike,
the sound of a letter like you distinguished --

A Yeah. So | think, if the phonene invol ved --
again, if the phonene involved unvoi ced versus voi ced
generation of speech, then you -- the systemhas to be
able to detect that.

And, again, it's not necessarily that it has
to be able to distinguish it -- you know, I'mgoing to
say the sanme thing -- to distinguish between the two, it
has to correctly detect it, and the problemis that, you
know, unvoi ced speech generally has | ess strength, just
by the nature of the generation of speech. And that's
why it's hard to detect in the presence of background
noi se.

So, again, | would say that the enphasis is on
being able to correctly detect it rather than
intrinsically differentiating voiced versus unvoi ced.

MR. CONELL: Grace, we've been going about an
hour. Do you think we could take a break?

M5. WANG Yeah. This is a good tinme. Let's
go off the record.

(Recess: 8:03 a.m to 8:13 a.m)

BY M5. WANG
Q Wel cone back, Dr. Sayeed.
A. Thank you.
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Q Did you speak with anybody during the break?

A. Nope, just nyself.

Q Does a speech recognition system detect both
voi ced and unvoi ced speech?

MR, CONELL: Objection to form

THE WTNESS: Yes. Well, inplicitly, yes.
Yes.
BY M5. WANG
Q So a speech recognition system detects voiced
speech?
A. Well, again, it has to detect both because, in

order to have correct recognition, there are parts which
are going to be voiced and others which are unvoiced, so
it has to be both to be able to correctly recognize
speech.

Q Are you aware of in the English | anguage two
sounds, one is unvoiced and one is voiced, but the shape
of the vocal tract is the sane?

MR, CONELL: (Objection to form

THE W TNESS: Shape of the vocal tract is the
sane -- yeah, | don't know. You know, | think there
could be. Maybe even, you know, ss and zh -- the shape
of the vocal cord could be the sane but the generation

of the nmechanismis different. Yeah. Not sure.
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BY M5. VWANG

Q So in your answer just now, you nmade a sound

t hat sounded li ke the Sin --

A Yes.

Q -- Samant ha - -

A Yes

Q -- versus the Z --

A The Z --

Q -- sound -- the Z sound in zebra.
A Yes.

Q Just so the transcript is clear.

MR COVWELL: | hate to break in.

pl ease et Ms. Wang finish her question. You're junping

in.

Doct or,

THE WTNESS: M apol ogies. Thank you for

rem nding me, Rich.

BY M. WANG

Q So if we stick with these exanples, the S

sound i n Samant ha and the Z sound in zebra,

iIs it your

under st andi ng that the shape of the vocal tract is the

sane in the production of these two sounds?

MR, COWNELL: (Objection to form

THE WTNESS: | was speculating. |'m not
sure. Those are two -- yeah, to ne, those are two
simlar sound -- you know, simlar sounds. But, you
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know, one is -- those are exanples of, you know, voiced
versus unvoi ced speech or generation of speech.

And so because of the simlarity, I'm
specul ating that the shape of the vocal cord -- of the
vocal tract may be simlar.
BY M5. WANG

Q And in order to correctly identify the phonene
that was uttered, does a speech recognition system have
to be able to distinguish between the S, in "Samantha, "
and the Z, in "zebra," sounds?

MR CONELL: (bjection to form

THE WTNESS: Well, | nean, it has to detect
it as Sversus Z Oherwise, the transcription would be
i ncorrect.
BY M5. WANG

Q s there a difference between a speech
recognition systemand a voice activity detection
syst enf?

A. Yes, there are different purposes. | mean,
speech recognition is trying to, you know, recognize
speech and the content of words and so on; whereas,
voi ce activity detection is a nore primtive function
just detecting whether a voice activity did occur or
not .

Q Does a speech recognition systemfirst have to
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det ect presence of speech?

MR, CONELL: (Objection to form

THE W TNESS: And, again, you know, the goa
there is speech recognition, so it may -- you know, it
may not -- well, | think to sone extent, yeabh,
inplicitly again it has to detect whether it's occurring
or not, but that's not the focus of -- that's not what
the systemis ainmed at doing. But inplicitly it will do
it.
BY M5. WANG

Q "Il just ask it again so the record is clear

Does a speech recognition systemfirst have to

det ect presence of speech, "yes" or "no"?

MR, COWNELL: (Objection to form
THE WTNESS: First detect the presence of

speech.

| would say no because it depends on how the
systemwas built. | mean, it could be built in a way
that it doesn't necessarily have to detect it first. It

may just be directly so it doesn't necessarily have
to -- but, again, inplicitly, it is when it -- you know,
when it recognizes and it spits out, it has detected it
as wel .
BY M5. WANG

Q So when the --
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A The --

Q Sorry. Go ahead.

A. No, no. That's okay. You go ahead.

Q In order for a speech recognition systemto

recogni ze speech accurately, does it have to detect the
presence of speech?

MR, CONELL: (Objection to form

THE WTNESS: Well, again, to ne, you know,
I"'mthinking in terns of nore signal processing terns,
technical terns. Again, |I'mgoing to repeat the sane
answer that, you know, your algorithmnmay not be built
internms of --

(Court reporter requested clarification.)

THE WTNESS: The algorithmor the system --
the algorithm system may not be designed to specifically
detect it first explicitly. But once it recognizes
speech, it is inplicitly telling you that, yeah, that it
detected it as well.

So in other words, there may not be a separate
nodul e for detecting speech or, you know, activity in
the system per se.

BY M5, WANG
Q When a speech recognition system accurately
recogni zes the speech, is it also detecting the presence

of speech?
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A Yeah, of course, it is. You know, it -- it's
not again explicitly doing it, but it is telling you
that, hey, sonething -- speech did occur.

Q When a speech recognition system accurately

recogni zes speech, is it also detecting the presence of

voi ce?

MR, CONELL: (Objection to form

THE WTNESS: |I'm-- I'mgoing to keep givVving
the same answer. It's inplicitly or indirectly telling

you that, yeah, speech occurred. So it is detecting it
too, but it may not be an explicit function ained at
detecti ng speech, per se.
BY M5. WANG

Q Just to be clear, ny previous question was

aski ng about detection of the presence of voice.

A. Ckay. So can you pl ease repeat the question
agai n?
Q "1l repeat it.

When a speech recognition system accurately
recogni zes speech, is it also detecting the presence of
voi ce?

MR, COWNELL: (Objection to form

THE WTNESS: Yeah, inplicitly it is detecting
t he presence of voice because, you know, sone voice nust

have produced that speech.
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BY M. WANG

Q Are voi ce and speech the sane thing?

A. Well, not necessarily. A voice could be, you
know, just uttering, screanming. That won't necessarily
be speech. No. | nean, a voice -- |I'mthinking of
human voi ce, again, and that may be just an utterance.

It may not be any | egible speech, per se. My not be a

word. It could be, yeah, sone other sound.
Q | s voi ced speech a type of speech?
A Yes.

Q When -- strike that.
The presence of -- sorry, strike that.
Does the presence of voiced speech nean that
speech is present?

MR. COWNELL: Objection to form

THE WTNESS: |'msorry. That's -- can you
pl ease repeat the question or -- is the -- yeah.
BY M5. WANG
Q Does the presence of voiced speech nean that

speech is present?

MR, COWNELL: (Objection to form

THE WTNESS: Sounds tautol ogical. Does the
detection of voiced speech nean that speech is present?

Yes, | guess. Yes.
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BY M5. WANG

Q Are you able to provide sone exanpl es of
voi ced speech, in the English | anguage, preferably.

A. Well, you know, | can try ny best -- | nean, |
think, in voiced speech, you know, the vocal cords are
vibrating. And so | think -- | don't know. In nost of
t hese situations, there's voice. | think it's only the
parts of it which could be, you know, unvoiced segnents
where, you know, | said "Z versus S" earlier.

So nost of what |'m saying right now, for
exanple, is | think voiced speech with conponents which
are unvoiced and -- or unless | go whispering (speaking
sotto voce.)

So | think whispering, to nmy understanding,
IS -- you know, the main difference is vocal cords
vi brating versus not as it being voiced and unvoi ced.

And -- and whispering can also -- you can kind
of utter the sounds w thout making your cords vibrate,
so that may be the cl osest to unvoi ced versus voiced
difference. And it also exenplifies that, you know,
it's harder to detect because it's weaker.

Q During voi ced speech, you said earlier that
t he vocal cords vibrate?

A Yes.

Q |s there any other part of the speaker's head
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or neck area that noves during the production of voiced
speech?

A Well, you know, | think, yes, it can, and it's
all those secondary vibrations. So as |'m speaking, if
|, for exanple, hold -- you know, you can feel it in
your neck. And so there are, you know, throat, you
know - -

Yeah. So there will be other parts of your --
you know, it is physically vibrating. So, yes, there
coul d be parts of your head and neck which could vibrate
correspondingly as well.

Q O her than the throat and vocal cord, what
other parts would vibrate or nove during the production
of voi ced speech?

A | don't know. | don't have an exhaustive
list. | think -- 1 think, again, if | -- you know, if I
spoke really | oud, chances are nore parts of ny head and
body would vibrate. So it's a secondary nechanism So
| couldn't really give you a list, per se. Yeah.

Q Does the tongue nove during the production of

voi ced speech?

A. Wel |, again, secondary vibrations, the tongue
could nove but not -- not -- it's not causing it.
Q So ot her than secondary vibrations, just

t al ki ng about novenent, does the tongue nove during
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producti on of voi ced speech?

A. In the utterance, yes. | think the
different -- | think, you know, as |'m speaking, |I'm
just noticing it. Yeah, the position of your tongue
changes. So, yes, | think the tongue woul d nove.

But it's not -- yeah. |It's not necessarily
the source of the generation of sound waves, if you
will.

Q During the production of voiced speech, does
t he j aw nove?

A. Again, yes. | think, you know, as |I'm
speaking, I'mnoticing that ny jawis noving as |I'm

uttering different parts of ny speech.

Q During the production of voiced speech
does -- do the lips nove?
A. Yes. Again, as different parts of the word

and sentences are uttered, the |ips nove too. Again,
not necessarily generating the pressure waves but
nmodul ating it to make the right sounds.

Q Have you heard of abduction in the context of
vocal cords or vocal folds?

A. Abducti on?

Q Yes.

A. | can't -- no, | can't renenber. Could you

give ne a specific context to jog ny nenory or
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sonething? | don't think |I have.

Q Have you heard of adduction in the context of
vocal cords or vocal folds?

A. Abduction, A-B-D --

Q That was the first question. That was the
first word, and then the second word is A-D-D

A Adduct i on?

Q Li ke adducti on

A Adduction. Yeah.

No, | have -- no, | nust have mssed it. It

probably is sonmewhere.

Q Do you have an understandi ng of what state are

the vocal cords in when the speaker is at rest?

A Resting? | don't know. Wat state?

Q Sorry. Let ne clarify.

A Yeah.

Q Do you have an understandi ng of whet her the

vocal cords are open or closed when the speaker is at
rest?
A. | think they are open.
Q Are the vocal folds al so open when the speaker
is at rest?
A Yes.
By the way, | should correct nyself. Cord and

fold are the sane thing. | did Google it while we were
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taking a break. So | feel pretty silly. They are the
sane thing.

Q Did you say you went on Google during the
break?

A Yes. Just to |look at vocal cord -- folds
versus cords.

Q Ckay. And what did --

A. It said that they are the sane thing.
Q And what did Google tell you?
A. That they are the sane thing.
Q Did Google tell you anything el se?
A No.
Did you | ook up anything el se during the
break?

A No. No.

Q Did you navigate to any other website during
t he break?

A No.

Q How di d you | ook up Google during the break?

A. | just -- vocal fold versus cord, and it says
the same thing. So | was just curious.

Q As you were -- and what browser w ndow did you
use for that? Was that Chrone?

A Chrone, yes.

Q So -- and do you still have Chrone open now?
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A No.

Q Ckay. So you opened it during the break and
then closed it during the break?

A Yeah.

Q So now being infornmed by Google that voca
cords and vocal folds are the sane thing, do you have an
under st andi ng of how vocal folds nove to produce voi ced
speech?

A. Well, again, I"'mnot -- those -- you know, |
don't know. That was ny understanding that they are --
there's a lot of simlarity between them So it's --
they vibrate. You know, mainly for vocal cords. |'m
still going to stick with vocal cords.

They vi brate, which is back-and-forth
novenent, to produce changes in sound pressure that are
sound waves, actually, |ongitudinal waves. So back and
forth, and that's how voi ce speech is generat ed.

Whereas folds or cords can al so just close or
open to constrict or change the anmount of airflow to the
vocal tract. And that's -- and that fold is -- is
opening or closing is kind of when we do, you know, part
of unvoi ced speech or when we whi sper, for exanple.

Q So just for now sticking with voiced speech
when the vocal folds vibrate, do they nove back and

forth in an open and cl osed manner?
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A. Yes. Yeah. Opening and closing, yes.
Q And what causes -- or sorry. Strike that.
Do you have an understandi ng of what causes

t hat vibration?

A Vell, it seens sone kind of nuscle would be
novi ng, causing the vibration of the cords.

Q And when the vocal folds vibrate open and
cl osed, does air nove through the vocal folds?

A Yes, it -- well, I"'mtrying -- I"'mthinking --
now | ' m observing nyself. Yes.

Q And you testified earlier that a vocal fold's
EM sensor can detect voi ce speech by detecting the
vi bration of the vocal folds.

Do | have that right?

A Let ne think for a second.
Yes. | -- yeah, | think that it's ainmed at

directly detecting the notion, yes. | did say that,
t hi nk.

Q What i s unvoi ced speech?

A. Unvoi ced speech is when the vocal cords are
not vibrating, and (sound) -- that sound is a good
exanpl e where, as you -- you just control the voca

folds, only control the anount of airflow, and then it's
nodul ation of that airflow in the position of your

tongue and so on that creates the sound.
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So the vocal cords are not vibrating. It's --
you know, as -- so | think that's a good -- you know, as
| say in ny declaration, or quote, you know -- go back
to it again. Again, in paragraph 38 from Hol zrichter,
the last two lines, "And 'unvoi ced' where constrictions
in the vocal tract cause air turbul ence and associ at ed
nodi fi ed-white airfl ow noise.”

So nodified white is kind of |ike, you know,
whi te noise kind of sound, and then you nodify it with
t he position of your, you know, tongue and whatnot to --
but the main thing is that the vocal -- vocal cords are
not vi brating.

(Court reporter requested clarification.)

BY M5. WANG

Q Dr. Sayeed, instead of -- or in addition to
maki ng the S or the C sound, if you say, "S, like an S
sound, " or sonething --

A. Yes. Yes. Thank you. Thank you. Yes.

Q -- that will be -- thank you

Are you aware of exanples of unvoi ced speech
in the English | anguage?

A. Well, | think -- so hereis -- let nme just --
sol think it's -- again, ny understanding is that it's
the part of sentences or speech that are unvoiced or,

you know, phonenes, if you wll.
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And so one place, for exanple, in -- in

Hol zrichter, it's on page 31 -- or colum 31, sorry.
Line 54 is -- you know, he's tal king about his own
algorithm and he refers to sone of them and I'Il read

it.

"The issue for this algorithmis that sone
wor ds begin with unvoi ced sounds such as Sin 'Sanm or
in 'sixteen.' Thus, the algorithmnust be able to back
up to catch sounds that may be m ssed by the vocal fold
noti on onset detection by the EM sensor."

So this is from54 through 57, |ines.

Sol think it's, you know, again, that S
sound, and I think F is also an unvoiced part of speech.

Yeah. And there are

Agai n, the vocal cords are not vibrating words
with that when they are. And you can literally feel it.
Q Are there portions of the speaker's head or
neck area that nove during the production of unvoiced
speech?
A. Don't think so. They don't have to.
Certainly not in the primary node that, you know, the
head or neck has to nove to produce that --
(Court reporter requested clarification.)
THE WTNESS: | said, | don't think so, that

t he head or neck have to nove to produce unvoi ced
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speech, certainly not in sone primary fashion that it's
necessary for the -- for head or neck to nove to produce
unvoi ced sounds or speech.
BY M5. WANG

Q Ckay. And just to be clear, the question was
about portions of the head or neck.

A Oh.

Q Are there any portions of the head or neck
t hat nove during the production of unvoiced speech?

A Not sure. | don't think so. O don't have
to.

Q Does the tongue nove during production of
unvoi ced speech?

A Yes. The tongue can nove to, you know -- you
know, to nodulate that airflow, yes.

Q Does the jaw nove during production of

unvoi ced speech?

A. You know, | think the jaw could al so nove,
yes.

Q Do the Iips nove during production of unvoiced
speech?

A Possi bly. Yes.
Q Do the teeth nove during production of
unvoi ced speech?

A. Yes. It's possible, yes.
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Q Do you have an understandi ng of what position

the vocal folds are in during production of unvoiced

speech?

A. Yeah. | think they are partly closed to, you
know, constrict the airflow. So, again, |'Il refer
to -- yes, I'll refer to ny paragraph 38, again, fromny

decl aration, the second to | ast |ine.

"And 'unvoi ced' where restrictions in the
vocal tract cause air turbul ence and associ ated
nodi fied-white airflow noise.”

And that is, in turn, quoting from
Hol zrichter. Columm 12, 60 to 65.

Q So it's your understandi ng that the
constrictions in the vocal tract are due to cl osure of
t he vocal fol ds?

MR. CONELL: Objection to form

THE WTNESS: Part of it is related to the
vocal fold novenent, but other -- could be the tract nmay
al so -- nmuscles may contract around there too.

But the vocal folds also are not entirely
open. They close to sone extent or open, dependi ng on
if they were closed to stop it. But they don't vibrate.
BY M5. WANG

Q What do you nean when you say "vocal folds are

not entirely open” in your previous answer?
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A What |'m saying is, you know, they could be
fully opened or fully constricted, and during unvoi ced
speech, they could be sonewhere in the mddle as well.

Q Are they touching each other?

A No, that would be al nost closed. So, no, |
don't think so.

Q So are they open?

A. Yes, they're open, at |east partly.

Q Duri ng production of unvoiced speech, is there
ai rflow through the vocal folds?

A Yes.

Q In order for air to flow through the voca
folds during production of unvoiced speech, are the
vocal folds open?

A Yes.

Q When transitioning fromvoiced speech to
unvoi ced speech in an utterance, do the vocal folds have
to nove froma closed position to an open position?

MR, CONELL: (Objection to form
THE WTNESS:. So in your question, the
transition is fromvoiced to unvoi ced?
BY M. WANG
Q Yes.
A And did you say that the -- the vocal cords

are in the transition fromcl osed to open?
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Q | asked about vocal folds. Do the voca
folds --

Let ne just repeat --

A. Ckay. Yes.
Q | think you have it right.

When transitioning fromvoiced speech to
unvoi ced speech in the sanme utterance, do the voca
folds have to nove froma cl osed position to an open
position?

A. Yeah, | think it's alittle bit, you know --
t hey have to open for sure to avoid -- for unvoiced
speech. But in voiced speech, they are vibrating, so
where they started -- you know, at what point -- so they
opened and cl osed rapidly, or vibrating.

So | don't know whether they started in the
open or closed position. It's kind of hard to say. But
certainly they have to open for unvoi ced speech. They
have to go into that state, yes.

Q During the voiced speech, the vocal folds
vi brate open and closed; is that correct?

A. Yeah. That's -- yeah, that's in ny quote from
Hol zri chter as well.

Q And the degree to which the vocal folds open
during the voiced -- during the production of voiced

speech, is it fair to say that that degree is smaller
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than the degree to which the vocal folds open to produce
unvoi ced speech?
MR, CONELL: (bjection to form
THE WTNESS: |'msure -- can you repeat the
guesti on?
BY M5. WANG
Q Yeah. |Is it fair to say that the degree to
whi ch the vocal folds open during voiced speech is
smal l er than the degree to which the vocal folds open to
produce unvoi ced speech?
A. No. | don't -- not necessarily. | don't
t hi nk so.
Q Are you aware of any exanples of voiced and
unvoi ced speech in which the degree to which the vocal
fol ds open during voiced speech is |arger than the

degree to which the vocal folds open for unvoiced

speech?

MR, CONELL: Objection to form

THE W TNESS: No, | don't -- no. [ -- |I'm
not -- yeah. I|I'mnot aware, but |I'mjust thinking in
t he physical nechanismand -- yeah. No, |'mnot aware.
BY M. WANG

Q Are you aware of any exanples of voiced and
unvoi ced speech in which the degree to which the vocal

fol ds open during voiced speech is the sane as the
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degree to which the vocal folds open for unvoiced
speech?

MR, CONELL: (bjection to form

THE WTNESS: Yeah. It's possible, but I'm

not specifically aware of any particular conditions.

BY M5. WANG
Q s there any speech that is neither voiced or
unvoi ced?
A. That's a good questi on.
| don't know. | think it -- really a matter
of what you nean by, you know, "speech." Either the

vocal cords are vibrating or not, and you are naking
sound. You know, not entirely sure.

| think this would cover nost of it. | think
it's a question of what -- what nechanisns are you
produci ng the sound and whether it's construed as speech
or not. I|I'mnot entirely sure.

Q So sitting here today, you are unaware of
whet her there's any speech that is neither voiced or
unvoi ced?

A. Yeah. |'mnot entirely sure what is rel evant
to this particular --

(Court reporter requested clarification.)
THE WTNESS: Sorry. Ckay. Yeah, I'msorry.

|"'mnot directly aware, but, you know, it
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didn't seemparticularly relevant in this context.
BY M5. WANG

Q Earlier, Dr. Sayeed, you described a whisper
as unvoi ced speech.

Do you recall that?

A Yes.

Q Do you have an understandi ng of what position
the vocal folds are in during whispering?

A | think the way | -- you know, in sone cases,
yeah, maybe a whisper is not the best exanple. | think,
in sone cases, it mght even vibrate, but | think it --
you know, if you -- the vocal cords may vibrate, but you
can whi sper.

What | was intending was nore in the context
i ke an unvoi ced speech where it's not vibrating but
you're basically nodulating the airflow to whisper the
wor d.

Q s it your testinony that the vocal folds can
vi brate during whispering?

A | think, in sone situations, it can if it's
not too -- yes, because it's -- again, it's a natura
t endency to how we speak, so if it's |oud enough, your
vocal cords may vibrate. But | think, if you're
consci ous enough, you could utter the words w thout them

vi brati ng.
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Q | s all whispering unvoi ced speech?

A. No. | don't think so. | think it's nore,
again, related to the nmechani sns whet her the vocal cords
are vibrating or not. Again, referring to what | quote
fromHol zrichter in nmy declaration, again, paragraph 38,
end of it, and this is Holzrichter, Columm 32, lines 44
to 51.

And specifically the quote |I've listed there
is, "The vocal folds, which open but do not vibrate open
and cl osed, during whispered and unvoi ced speech.™

So there could be other distinctions, but the
comonal ity here is that they are not -- or you can do
it, whispered speech, in a way that the vocal folds are
not vi brating.

Q Sorry, did you say that you can whi sper so
that the vocal folds are not whispering -- are not
vi brating?

A. Yeah. Specifically whi spered speech when the
vocal folds or the vocal cords are not vibrating, yeah.
So it's nore, you know -- yeah. So not all whispered
speech is unvoi ced.

Q There is sone whispered speech that is voiced?

A. Could be. | think, yes. If your vocal folds
vi brate, if your whisper gets a little |ouder.

Q s that the only instance in which your voca
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folds would vibrate during whi spered speech is if the
whi sper is a | oud whisper?

A | think generally it could get |ouder when
your vocal cords are vibrating because it takes a
certain anmount of energy to vibrate, nmake the voca
cords vibrate, and that corresponds to a certai n anount
of sound that will be produced.

Q So, Dr. Sayeed, do you renenber the rules that
| kind of gave you at the beginning of the deposition,
asking you not to open any applications during the

course of this deposition?

A O to let you knowor -- | didn't -- yeah. |
do renenber -- yeah. |[|I'msorry. Yeah. | didn't
realize that they applied to the break as well. And |
was just curious. | just -- yeah.

Q Under st ood. Under st ood.

"Il just ask that, going forward, you ask in
advance if you want to | ook sonething up or | ook at
sone -- open sonething or | ook at another piece of
paper --

A Under st ood.

Q -- that we haven't previously tal ked about,
and that definitely applies to the breaks as well.

A Ckay.

Q So with that said, would you |ike another
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br eak?
A Sur e.
M5. WANG Ckay. Let's go off the record real

qgui ck.
(Recess: 9:03 a.m to 9:15 a.m)

BY M5. WANG

Q Wel cone back, Dr. Sayeed.

A. Thank you.

Q Did you speak with anyone during the break?

A No.

Q D d you Googl e anything during the break?

A No, I did not. | stand corrected.

Q Dr. Sayeed, what does "generating" nean?

A Generating. Well, in the context of this
di scussion, | think it involves cal culating, as |
state -- let nme just go to the right place in ny
declaration. And that is -- |let ne see. Yeah, so this

is on page 15, paragraph 42 of ny declaration.
“I'n nmy opinion, a POSITA woul d under st and

‘'generating
(Court reporter requested clarification.)
THE WTNESS: -- "'a noise waveform estinate

associ ated with noise of the acoustic signals' to nean

‘cal cul ating a noi se waveform esti mate based on the

noi se associated wth all the acoustic signals.
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So that's maybe, you know, a little nore
specifically in the context, but generally generating
is -- involves some kind of cal culation or processing of
the signals. And in this particular case, it had a very
speci fic neani ng, you know. Yeah.
BY M5. WANG

Q So is it your testinony that, in the context

of the '543 patent, "generating" neans "cal cul ating"?

MR, COWNELL: (Objection to form

THE WTNESS: Yeah, that's one -- you know,

to -- in terns of what the patent teaches. Generating
noi se waveformestimtes -- | should be clear about
this. |'mtal king about generating in the context of

generating a noi se waveform esti nate.
BY M5. WANG

Q You're not referring to the other instances of
generate in the clains?

A. |"mtrying to see which other specifically it
could be referring to.

Clains. Yeah, | think there are only two. 1In
the claim at least, is control signals and generate
denoi sing of acoustic signals. So in all of those,
there's sone cal cul ati on invol ved.

Q So it's your testinony that when the claim--

for exanple, in Caiml where it says "automatically
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generate control signals and generate denoi sed acoustic

signals,” that's referring to cal cul ate?

MR, CONELL: (bjection to form

THE WTNESS: Certainly in the context of
gener ate denoi se acoustic signals and -- let ne think

for a second. Not necessarily the control signals.
That could be just a bad output.

Vell, strike it. Yeah.
BY M5. WANG

Q Just to make -- just to nmake the record

A. Yeah, definitely --
Sorry. Go ahead.

Q Okay. To meke the record clear, when the
claim-- Caiml refers to automatically generate
control signals, is that the sanme as automatically
cal cul ate control signals?

A. Not necessarily. | think what | stated was
nore in the context of generating a noise waveform
esti mat e.

Q What about where Claim 1 recites, "Generate
denoi sed acoustic signals"? |Is that the sane as
cal cul ate denoi sed acoustic signal s?

A. Yes. Correcting that, yes, because that wl|

i nvol ve renoving of a noise estimte, and that woul d
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involve -- that would be a calculation as well.

Q What's the difference between generate and
cal cul ate?

A. Well, it is nore than just a -- you know, just
the representation of the signal, especially in this
context where you don't -- you know, that it involves
sone ki nd of processing of the signal that was at hand.

So whether it's generating a noise waveform
estimate -- and in this particular case, it involves,
you know, nultiple signals when you generate a noi se
wavef orm esti mat e.

So just beyond this, taking a signal directly
froma mcrophone, for exanple, and using it in sone
context, that would not be generati on.

Q So generation requires processing?

A. Sonme form of processing, yes, and -- which is
a formof calculation, if you will.

Q But in the context of Aaiml, only if that
generation is of a noise waveformestinate or generation
of the denoi sed acoustic signal?

A. Yes. Well -- but nore so than, yes, than the
control signals.

Q So generation of control signal does not
require processing?

MR, CONELL: Objection to form
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THE W TNESS: | was -- you know, | think
it's -- let me think for a second.

|"m-- you know, the reason why |I'mthinking
that is that it's in the context of what's taught in the
specification as well in this patent, and |I'mjust
trying to think for a second about the control signa
and whet her that involves calculation or just -- sorry,

| "' mjust thinking.

BY M5. WANG
Q Yes.
A. Just give ne --
Well, | think, yeah, I"mgoing to say it's a
little less so, but there's still sone cal cul ation

i nvol ved in generation of control signals too because it
IS -- you know, it basically involved the training of
t he denoi sing algorithns, and so sone calculation is
i nvol ved there too. Sonewhat |ess conpared to the
actual denoi sing of the waveform
Q Just to be clear, is it your testinony that

generation of control signals involves training of the
denoi sing algorithnms and that's why it involves sone
cal cul ati on?

MR, CONELL: (Objection --

THE WTNESS: No --

Sorry.
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No, that's not what ny -- what I'msaying is
t hat generation of control signals -- or those control
signals dictate what is a -- you know, training of the
denoi sing algorithnms in which those are updated and so
on.

So that's what | was saying. And so that
generation of control signals would al so i nvol ve sone
cal cul ati on but not as nuch.

BY M. WANG
Q What cal cul ations are involved in that
generation of control signals?

MR. COWNELL: (Objection to form

THE WTNESS: So I'mtrying to kind of refresh

my menory just quickly in terns of -- actually, varied
control signals -- let nme just make sure.
BY M5. WANG

Q May | ask what you're | ooking at?

A. Yes, I'mlooking at aim1, the |anguage.

Q Al right.

A. Specifically the last part of -- the |ast
part.

Yeah, | think -- | would say -- mninmal thing

|'"d say -- it's basically taking the VAD signals, voice

activity, and VAD is generating the output control

signals to the denoi se system
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So there could be -- you know, so there's sone
cal cul ation involved there too. So |I'mlooking at that.
There is calculation involved in that as well.

Q The question was: Wat cal cul ations are
i nvolved in that generation of control signals?

A. Wel |, you know, to determ ne whether it's --
you know, voice is present or not so that you can adapt
the corresponding filters, HL or H2 in the denoising
system

Q So the calculation that's involved in the
generation of control signals is the cal cul ati on of
whet her voice is present or not?

A Yes.

Q Does that nean that the control signals
t hensel ves are the voice activity detection signal?

MR. CONELL: Objection to form

(Court reporter requested clarification.)

THE WTNESS: | noticed -- | was frozen, so
that's why | was -- there we go.

(Whereupon the certified court reporter read
the record.)

THE W TNESS: Second. ..

Yeah, they will be the signals com ng out of

t he VAD, yeah.
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BY M. WANG

Q Ckay. Is it possible to generate sonething

wi thout calculating it?

MR. CONELL: (Objection to form

THE W TNESS: Actually, you know, again,
generate -- you know, it's not in the -- in a general
context, it could be a different thing. But here, it's
a specific instruction of this termw thin the context
of this patent. So that's where calculation is involved
or the best way of interpreting it.
BY M. WANG

Q So is your --

Sorry, were you done?

A Yes.

Q s it your testinony, then, that, in the
context of the '543 patent, that it is not possible to
generate sonething wthout calculating it?

MR, CONELL: (Objection to form
THE WTNESS: Well, again, specifically in the
context of generating the denoi sed waveform esti mate
associ ated with the acoustics, the noise of the acoustic
signals, that particular phrase, is part of the claim
BY M. WANG
Q Is that answer a "yes"?

MR. COWNELL: Objection to form
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THE WTNESS:. |In that context, yes, generating
woul d i nvolve calculation as |'ve articulated in ny
decl arati on.
BY M. WANG
Q So it is your testinony that, in the context
of the '543 patent, that it is not possible to generate
a noi se waveformestimate wthout calculating it?
A. For the purposes of what is -- you know, what
noi se waveformestimate neans in the context of the '543
patent, yes. In particular, | wll refer you to, you
know -- you know, paragraphs 42 through 50 -- 57. 42 to
57 of ny declaration which explains what that neans.
Q s it possible to cal culate sonet hing w thout
generating it?
MR. COWNELL: Objection to form
THE WTNESS: | don't know what that question
means. Can you repeat the question?
BY M5. WANG
Q s it possible to cal culate sonething wthout
generating it?
A. | assune. |Is it possible to calculate
sonmet hi ng wi thout generating it?
| don't know. |I'mtrying to understand the
linguistics. |Is the question: 1Is it possible to

cal cul ate w thout generating?
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Q Correct.
A. Cenerating what? Cal culating the sane thing
W t hout generating it? Yeah. | have a hard tine
processing that question. |'msorry.
Q Are you aware of any exanple in which
sonething is cal cul ated but not generated?
MR, CONELL: (Objection to form
THE WTNESS: That's a very -- calcul ated, not
generated. | nean, when you cal cul ate sonethi ng, you
are generating sonething different than what you started
with. So in that regard, every cal culation would

generate a new result, so perhaps not.

BY M5. WANG

Q s multiplication cal cul ation?

A Wel |, again, you know, nultiplication is a
sinpl e operation and not necessarily a calculation. In

the context of this, you know, sanme construction, if you
will. One part of it involves -- the calculation
i nvolves nmultiple signals, not just one signal, per se.
And multiplication is just --- you know,

unless it's -- yeah. If it was nmultiplication of two
signals, maybe it would be, but nultiplication by a
nunber would not. It's a -- it's just an operation.

Q So it's your testinony that nmultiplication of

a signal by a nunber is not a calcul ation?
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MR CONELL: (bjection to form
THE WTNESS: [t's an operation.
BY M5. WANG

Q And an operation -- it's an operation that is
not a cal cul ati on?

A Yeah, because the calculation here is
i nvol ving nore than one signal, at |east two.

Q Is division a cal cul ation?

A. No, because, again, if you're dividing just
one signal by a scale, that's not a calculation. So,
you know, this --

Just to help clarify things, as | state in
Par agraph 43, "The clai mlanguage, as well as the
speci fication, nmakes clear that the noise waveform
estimate is calculated using all the acoustic signals
received by the m crophone array. First, the
surroundi ng | anguage draws a distinction between the
acoustic signals and the acoustic signal. For exanple,
the relative portion of Claiml reads: 'Werein the
denoi si ng nmet hod i ncludes generating a noi se waveform
estimte associated with noise of the acoustic signals
and subtracting the noise waveformestinmate fromthe
acoustic signal when the acoustic signal includes speech
and noise.'" Exhibit 1001, Columm 1.

So it's very -- you know, a big part of this
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claimconstruction is that it involves nultiple signals,
and division and nultiplication of just one signal by a
scal er does not involve cal culation as construction of
this term

Q So when the claimsays "generating the noise
wavef orm estimate associated with noi se of the acoustic
signals,” is it your testinony that this requires a
cal cul ation that involves all of the acoustic signals of
t he m crophone array?

A Al'l of the relevant ones. More than one, so,
yes.

Q Are there any acoustic signals of the

m crophone array that are not rel evant?

A. No, | think there are -- you know, so, for
exanple -- and, you know, as | nentioned earlier, for
exanple -- no, all of themw |l be relevant. Let's just

| eave it at that.
Q | s addition a cal cul ation?
MR, CONELL: (Objection to form
THE W TNESS: You know, | think that a

cal culation -- yeah, an addition, again, if it involves
two signals -- let ne just -- you know, it's -- so in
this context, there's an -- in relation to your earlier
question as well, there's, you know, nmultiplication, you

know, of different signals.
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In fact, crossing on them just
mul tiplication, and then addition or subtraction that
i nvol ves a calculation. So an addition or subtraction
by itself, again, would be an operation which nmakes up a
cal cul ation but not a cal cul ation, per se, especially
the way it's being constructed here.

BY M5. WANG
Q In order for addition to be a calculation in
this context, it would have to add two signals together?

MR, COWNELL: (Objection to form

THE WTNESS: Well, you wouldn't -- not just
adding two signals together. Even those signals nmay be
i ndividually processed as well. So I'll -- for
exanple --

Let ne give you an exanple fromthe
specification, which is also in ny declaration, is -- it
I's in paragraph 53, which says, "Thus, the denoised
signal can be calculated as S(z) equals ML(z) m nus
M2(z) nmultiplied by HL."

And so there is the subtraction, which is sane
as addition of two signals, but then one of the signals
is also nultiplied by the filter HL. So that's an
exanpl e of a cal cul ati on.

BY M5. WANG

Q So in order for addition to be a cal cul ation
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inthis context, it would have to add two signals
t oget her, including processing of either signal?

THE W TNESS: Yes.

MR. CONELL: (Objection to form
BY M. WANG

Q And in order for nultiplication to be a

calculation in this context, it would have to nultiply
two signals together, including processing of either
si gnal ?

MR, COWNELL: (Objection to form

THE WTNESS: | think we are getting into
hypot heticals to sone extent now, | feel.

| think the main purpose of this construction
is that it's just -- you know, we can't just use a
representative -- representation of a m crophone signal
added, you know, as an estimate. An estimate invol ved

sone kind of calculation, and that's what we're trying

to get at.

So |l think -- | feel like we are getting away
fromwhat the -- what this claimconstruction is ained
at .

BY M5, WANG
Q | understand that you have points that you

want to make, but that answer was not responsive to the

guestion. So I'mjust going to ask it again.
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A Ckay.

Q In order for nmultiplication to be a
calculation in this context, it would have to nmultiply
two signals together, including processing of either
signal ?

MR, CONELL: (Objection to form
THE W TNESS:. Possibly. Yes, at least in the

context it involves two signals and then processing --

yes. Yeah, I"'mwlling to concede that.
BY M5. WANG

Q s it your opinion that, when the clains refer
to -- or sorry. Strike that.

s it your opinion that, when the independent
clains of the '543 patent recite acoustic signals,
plural, that is referring to all of the acoustic signals
generated by the m crophone array?

MR, CONELL: (Cbjection to form

THE WTNESS: Yes. | think it -- at |east
it's referring to nore than one.

BY M5. WANG
Q Is it referring to all acoustic signals from
t he m crophone array?
MR CONELL: (Objection to form
THE WTNESS: Let ne just -- yes. It is

referring to all of the signals in the m crophone array

THE SULLIVAN GROUP OF COURT REPORTERS

79

Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LL.C
1PR2023-01291. Pace 79 of 151


http://www.sullivancourtreporters.com/

© 0 N o O b~ W N P

N N N N NN P P P PR PR R R
o A W N P O © © N O O M W N P O

because in general that could involve all of them yes.
BY M5. WANG

Q So when -- for exanple, in daim1l, if
you're -- if you're |ooking at the patent, | can give
you the line nunber. Colum 4, line 24. "Processing

t he acoustic signals using the sel ected denoi sing

met hod. "
Do you see that?
A Colum 4, line what?
Q Sorry. Colum 24, |ine 24.
A Colum 24, line --
Q 24,
A -- 24, On, it's the claim Never m nd.

Q Yeah. Do you see that Caim1l recites
"processing the acoustic signals"?

A Yes.

Q s this portion of aiml referring to
processing of all the acoustic signals fromthe
m cr ophone array?

A. Yes. |In general, yes.

Q What do you nean by "in general"?

A. Well, what | nean -- yeah -- yes, all of them
Strike that.

Al of them

Q And then Iine 25, "generate denoi sed acoustic
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signals,"” plural, is that referring to generating
denoi sed acoustic signals for all of the acoustic
signals provided by the m crophone array?

MR. CONELL: Objection to form

THE WTNESS: No. This does not refer to al
of the acoustic signals and the m crophone array. This
woul d be -- denoi sed acoustic -- well, no. Thisis --
strike that.

This is -- that plural is referring to the
signal of the different subbands.
BY Ms. WANG

Q So to be clear, Dr. Sayeed, when you say

"strike that" -- so l'mallowed to say "strike that"

because it neans --

A | can. | can.
Q Well, you can say whatever you want, if it's
part of your answer, but it wll be helpful for the

transcript, if you want to start over your answer to the
gquestion, rather than saying "strike that," you can say,
“Let me -- let nme start” -- or sonmething. O if you're
going to say "strike that," if you can pl ease say what

you are striking.

A Thank you. Yes. Yes. Yes. |I|I'mlearning as
we go along. | appreciate that.
Q Yeah.
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A. Yes. So |let ne re-answer --

Q Well, et nme first re-ask the question, if
that's okay --

A Yes.

Q -- so that we have a clean transcript.

Wen Caim1l recites "generate denoi sed
acoustic signals," is that referring to generating
denoi sed acoustic signals for all of the acoustic
signals provided by the m crophone array?

MR, COWNELL: (Objection to form

THE WTNESS: No. It was -- no, it's not
referring to all the signal in the mcrophone array. It
is specifically referring to the signals in the
di fferent subbands, the noise signals of the different
subbands off the main signal, which includes primarily
the signal of interest.
BY M. WANG

Q Going down to line 36 of Columm 24, do you see

Claiml recites "denoise the acoustic signals fromthe

m cr ophone array"?

A Yes.
Q Is this portion of Claiml requiring that all
the -- all the acoustic signals fromthe m crophone

array are denoi sed?

MR. COWNELL: Objection to form
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THE WTNESS: | think, again, ny understanding
is that this would apply to the subbands. And, again,
it was specifically -- you know, there's a main signal
whi ch has the signal of interest corrupted by noise, and
t hat woul d be denoised to get it cleaned up for, you
know, the speed signal. And here, the plural is
referring to the subband signals.

BY M5. WANG
Q So the acoustic signals at line -- recited at
line 36 are referring to the acoustic signals of the
subbands?
A. Yes, that is ny --
MR CONELL: (bjection to form
THE WTNESS: That is ny understandi ng.
BY M5, WANG
Q And the acoustic signhals at lines 25 to 26,
those are also the acoustic signals of the subbands?

MR, CONELL: (Objection to form

THE W TNESS: Yes, that's ny understandi ng.
BY M5, WANG

Q And the acoustic signals at line 28 in the
colum of -- in Colum 24 of the '543 patent, is that
referring also to the acoustic signals of the subband?

MR, COWNELL: (Objection to form

THE WTNESS: Line 28. Let ne just see -- no,
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these are -- these acoustic signals are the m crophone
array signals. So whenever a noi se waveform esti mate
is -- that's m crophone signals.

(Court reporter requested clarification.)
BY M5. WANG

Q And just to clarify, the acoustic signals
recited in line 24 of Colum 24 in Claim1l of the '543
patent, is that referring to the acoustic signals of the
m crophone array or the acoustic signals of the
subbands?

MR CONELL: (bjection to form

THE WTNESS: Yeah, | think that -- so line 24
is what you're asking for, right?
BY M5. WANG

Q Correct.

A. Ckay. So one, two, three, four. So what it
states there is, "At |east one frequency subband of the
acoustic signals using the control signals and
processing the acoustic signals using the sel ected
denoi si ng net hod. "

So give ne a mnute. |I'mjust trying to
read --

Q Yep

A. -- the whole thing just to nake sure.

This one is referring to the m crophone array
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signal. So it's -- "appropriate to data of at |east one
frequency subband of the acoustic signal."
So it's already reported to the specific
subband of f the acoustic signal. So this is the
m crophone array signals in 24.
Q And the acoustic signals recited in |line 23,
are those of the m crophone array or of the subband?

MR, CONELL: Objection to form

THE WTNESS: Wait a mnute. | may have
| ooked at a nunber incorrectly. | know that's what |
was answering. 23 -- 23 and 24. One -- no.
BY M5, WANG
Q Ckay. Let's maybe -- let's -- |let ne nake
sure. Let ne just reread part of the -- so the portion

of the claimstarting at line 22 is, "Denoising nethod
appropriate to data of at |east one frequency subband of
t he acoustic signals."”

A. That one is m crophone array.

Q Ckay. Let ne keep reading. "Using the
control signals and processing the acoustic signals,” is
t hat m crophone array or sonething --

MR, COWNELL: (Objection to form
THE WTNESS: That's al so m crophone array.

My apol ogi es.
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BY M5. WANG
Q Ckay. I'mgoing to keep reading, if that's
okay.

"Using the sel ected denoi sing nethod to
gener ate denoi sed acoustic signals."”

M crophone array or subband?

MR, CONELL: (Objection to form

THE WTNESS: Well, here, | would interpret it
for the subbands because really there is one main signal
that is being denoised.

BY M5. WANG
Q Okay. |'mgoing to keep going.

"Wherein the denoi sing nethod i ncludes
generating a noi se waveform esti mate associated with
noi se of the acoustic signals.”

A. That's m crophone array.
Q Yes. Ckay.
MR, CONELL: Objection to formon that
guesti on.
BY M5, WANG
Q "And subtracting the noi se waveform esti mate
fromthe acoustic signal when the acoustic signa
i ncl udes denoi se,"” bl ah, blah, blah. Keep going.
And then going down to the end of the claim

starting at line 36, "use the control signals to denoise
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t he acoustic signals.”
| s that m crophone array or subband?
MR, CONELL: (bjection to form
THE WTNESS: Yeah, | would interpret it as

t he subbands for, again, one main signal to denoi se.

BY M5. WANG
Q What's the difference between acoustic signals
for the subband versus acoustic signals -- all the

acoustic signals comng fromthe m crophone array?
A. That's a great question.

| think -- yeah. So | think it's -- you know,
especially the specific, you know, main -- the
specification primarily talks that they're focused on an
enbodi ment for two m crophones. So one m crophone, and
that's al so another -- yeah.

So one mcrophone is the main signal, which
has the signal of interest corrupted by noise, and the
second m crophone is what's maybe referred to as
reference m crophone, which has | ess of the signal --
sone signal, but nostly noise.

And so -- so then to the m crophone array, so
t he noi se estimate invol ves processing all the
m crophone -- both of the m crophone signals; whereas,
the other plural, you know, of the subband involved in

your denoising -- the denoising applies mainly to a main
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si gnal which has nostly the signal interest, the speech.

And so the denoising involves nmultiple signals
in the subband with that; whereas, the noise estimate is
cal cul ated using all the mcrophone signals. In this
case, two of them |If that nmakes sense or not.

Q | think so. Let ne see if | have this
correct.

The acoustic -- when acoustic signals is
recited in the claim it is your testinony that sone of
themrefer to subband acoustic signals of one singular
m cr ophone because that's involved in denoi sing.

So far, do | have that right?

A. Yes, because the denoising involves one of the
signals, the main signal, which is -- which has
primarily the signal of interest. Yes.

Q And it's al so your testinony, then, that other
I nstances of acoustic signals recited in the independent
clains of the '543 patent refer to all of the acoustic
signals fromthe m crophone array that can incl ude
mul tiple m crophones?

MR CONELL: (bjection to form

THE WTNESS: Yeah. | think, again, the main
enbodi nent, there are two m crophones; and, yes, it's --
and whenever there is a generation of a noise estimte

i nvol ved or reference to m crophone signals, plural,
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refers to the m crophone array.

But when a denoising reference is involved,
whi ch, you know, involves subtraction of the noise
estimates which were generated fromall the m crophone
signals, then the denoising referred to -- ny
interpretation of the nmultiple acoustic signal
interpretation of that is the different subbands
because, again, there is a single main signal that has
been denoi sed, which has primarily speech or voice in
it.

BY Ms. WANG

Q So is it your testinony, then, that the
I ndependent clains of the '543 patent require nultiple
subbands?

MR, CONELL: Objection to form

THE WTNESS: Wll, there is a reference to
mul ti pl e subbands, and so -- in Caim1l, and so when --
so that's -- and that's what dictates, you know, the
interpretation of how the acoustic signals, the plural,
can be unanbi guously interpreted in the context of that
claim

Agai n, you know, in the context of generating
a noise estimate when it's referred to, that invol ves
all the m crophone array signal -- in this case, both of

them and then going to denoising, it refers to the
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mul ti pl e subbands because there's a single signal --

m cr ophone signal that is being denoised.

BY M5. WANG
Q Wiere does Claiml refer to nultiple subbands?
A Let's see here.

MR. CONELL: Objection to form

THE W TNESS:. Yeah. Right here. It's
line 21.

"Conponents of the denoising subsystenm --

(Court reporter requested clarification.)

THE WTNESS: M apol ogi es.

Yeah. Line 20, Columm 24, "Conponents of the
denoi si ng subsystem automatically selecting at | east one
denoi si ng net hod appropriate of data of at |east one
frequency subband of the acoustic signals."

And it goes on.

BY M5. WANG
Q Does Claim1 require multiple frequency
subbands?

MR, COWNELL: (Objection to form

THE WTNESS: |t does not necessarily require
it, but it is referring toit. And so in order for it
to be conplete, | think the | anguage has to refer to
potentially nmultiple subbands.

And that's -- and that's the way |'m
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interpreting the neaning of the term-- you know, the
pl ural acoustic signals as you refer to in your
guesti ons.
BY M5. WANG
Q Does the '543 patent teach denoising of al
t he acoustic signals fromthe m crophone array?
MR, CONELL: (Objection to form
THE WTNESS: That's a good question
And if the nethods taught and -- it could be
applied to, you know, denoising nultiple signals from an
array, which would necessarily have nore than two
el ements in there too. But they are not necessarily --
they are not enphasized or in the specification or -- or
t he specific enbodi nents.
BY M5, WANG
Q So the specific enbodinents in the '543 patent
do not describe denoising of all the acoustic signals
fromthe m crophone array?
MR, CONELL: (Objection to form
THE WTNESS: They primarily focus on the
first mcrophone signal, which is the main -- denoi sing
the first m crophone signal, which has primarily signal.
BY M5. WANG
Q Do any of them describe -- sorry.

Stri ke that.
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Do any of the enbodinents in the '543 patent
descri be denoising of all the acoustic signals fromthe
m crophone array?

MR. CONELL: Objection to form

THE WTNESS: | don't -- | don't think so. |
think the main discussion of that, the denoising and
algorithnms, is -- yeah.

No. | think the primary focus is on the
enbodi mrents of the two-m crophone array. And it

i nvol ved denoi sing the first m crophone signal.

BY M5. WANG
Q Okay. | just want a really clean record, and
then we can take a break, if that's okay with you. 1It's

going to be a | ong questi on.

A It's going to be a I ong question?

Q Well, it's -- but you'll just read along with
me, and | just want to confirmyour testinony on the
interpretation of acoustic signals in Caiml.

| just want it kind of all in one place.

A. Ckay, yeah.

Q | f that's okay.

A Actually, | could take a quick bat hroom break,
if that's okay.

Q Okay. That's fine.

A. It doesn't have to be ten m nutes.
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M5. WANG It's okay. Let's do the break.
Let's go off the record. W'Il|l do the break now.

(Recess: 10:13 a.m to 10:26 a.m)

BY M5. WANG
Q Wel conme back fromthe break, Dr. Sayeed.
A. Thank you.
Q Did you speak with anybody during the break?
A No.
Q Did you | ook at anything during the break?
A. |"mstaring at Caim1.
Q Ckay. Anything else other than aim1?
A No.
Q | just want to make sure ny understanding is

correct. So |I've also been staring at daim1l. And
here's the questi on.

Is it your testinony that the acoustic signals
recited at aim20 -- I'"'msorry. Let nme restart.

Is it your testinony that the acoustic signals
recited at Columm 24, lines 25 to 26, and the acoustic
signals at Colum 24, line 36, of Caiml of the '543
patent refer to nultiple subband signals of the sane
m cr ophone?

MR CONELL: (Objection to form

THE WTNESS: Yes. And, you know, so just to

get the -- so | amwiting the nunber that you -- those
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are the notes I"'mtaking. So the first one, you said 25

and 26 and then 35 and 367

BY M5. WANG
Q Correct -- or sorry. Just 36.
A Just 36.
Q Yes.
A 25 and 26 and 36.
Well, you know, | was |ooking at it, and now
|"mnot -- you know, it could be construed both ways.

So et me ook at those again, and so this may be
contradicting what | said earlier, so | apologize for
this. | was |looking at it.

O at |east not necessarily contradicting it,
but that, you know, maybe it can be construed both ways.
So et nme ook at 25 and 26 first.

So 20 -- 1, 2, 3, 4, 5 -- yes. Ckay. So I'm
going to read out loud, just for ny own sanity, starting
from 20.

"Conmponents of the denoi sing subsystem
automatically selecting at | east one denoi sing net hod
appropriate to data of at |east one frequency subband
of f the acoustic signals.”

So that one is definitely m crophone array.

"Using the control signals and processing the

acoustic signals using the selected denoising nethod to
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generate the denoi se acoustic signals."

Now, this could be both, now that |'mreading
it again. You know, it could be m crophone signals,
mul tiple mcrophone signals, that we are trying to
denoise, or it could be, if it is construed as just
t wo- mi crophone array, then just the one of them which
are the main signal.

And now |'m-- so that -- 25, 26, 27.

So on 25 -- I"msorry. This may be very
difficult to -- yeah.

"The denoi se" -- so |I'mnow reading at 25
again. Having to clean up this again.

Yeah. [|'mreading it again, and | think that
it could be you may not need to make a distinction.

Q So it's your testinony that Caim1l1l and 26 of
the '543 patent require denoi sed acoustic signals where
t hose acoustic -- acoustic signals that are denoi sed
refer to all the m crophone -- mcrophones of the
m cr ophone array?

MR, COWNELL: (Objection to form

THE W TNESS: The ones that you want to
denoi se. Not necessarily all of them Because, you
know, not all signals are denoised. Only, you know,
certain -- in the specific enbodinents, there's only

one -- the two m crophone enbodi nents, there is just one
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signal that has been denoised, the first m crophone
signal, which contains mainly the speech or voi ce.

And so -- so in 25, 26, that could -- that
could refer to denoising all the acoustic signals of
interest, and specifically one, or it could al so nean,
you know, if you're just taking it down to
t wo- m crophone array, just the subband off the main
signal .

BY M5. WANG
Q Ckay. Let ne see if | understand this
correctly, then.

So is it your testinony now that the acoustic
signals recited at Colum 24, lines 25 to 26, and the
acoustic signals recited at Colum 24, |line 36, can
refer to either the acoustic signals of different
subbands of the same m crophone or to acoustic signals

of different m crophones of interest that you want to

denoi se?

MR, CONELL: (Objection to form

THE WTNESS:. You know, and that may be ny --
you know, sorry. This is -- | think to -- let's just
leave it at -- leave the interpretation at, you know,

the other m crophone array because |I don't think it
causes any probl emns.

Qops. Sorry. Can you let ne just stop it
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real quick?

(Qut side audi o; unreported.)

THE WTNESS:. Yeah, | would like to correct ny
earlier testinmony, and I would just say we can interpret
them as the m crophone signals.

BY M5. WANG

Q Ckay. So it's now your testinony that none of
the acoustic signals, plural, recited in any of the
clains of the '543 patent refer to acoustic signals of
di fferent subbands?

A Yes. | --

MR. COWNELL: (Objection to form

THE WTNESS: Yes. | think we can refer to
t hem as any of the m crophone signals that need to be,
you know, either denoised or -- you know, certainly, you
know, | want to clarify that, you know, whenever
mul ti ple acoustic signals are being referred to in the
context of generating a noise estimate, that's
definitely -- noise waveformestimate, that's definitely
m crophone array signals.

And even in the context of denoising, when
Claiml refers to multiple acoustic signals or the
plural, it could refer to the mcrophone -- or it is
referring to m crophone array signals, the ones that we

want to denoi se or maybe interested in denoi sing.
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In particular, in the specifics, the -- the
enbodi nents and in the specifications, nost of the
enphasis is on a two-m crophone array, and it woul d
i nvol ve just one of them

And in that context, when you just think of
one signal to denoise, that's where | was construing it
as corresponding to nultiple subbands since it involves,
you know -- since it's plural. Plural.

So as nuch as it may sound confusing, it's

not, | think, if you construe it, interpret it, in the
ri ght way.
BY M5, WANG

Q Sois it fair to say that it is your opinion

that sone instances of the acoustic signals recited in
Cains 1 and 26 of the '543 patent refer to al
m cr ophone signals fromthe m crophone array, and ot her
i nstances of the acoustic signals recited in Cains 1
and 26 of the '543 patent only refer to the m crophone
signals fromthe m crophone array that are to be
denoi sed?

MR CONELL: (bjection to form

THE WTNESS: Yes, but there is a direct way
of distinguishing them Let's also put it in the
record.

And the ones -- the ones which refer to
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generating a noise estinmate are, you know, definitely
all the m crophone array signals.

And then the ones referring to denoising the
signal refer to the subset of m crophone array signals

that you need to denoise or are interested in denoi se,

whi ch contain -- which are the signal of m crophone
which mainly -- or contains strong speech to start wth.
In this case -- in the specific enbodi nents, that wl|

be the first m crophone of the two-m crophone array.

So | don't think there's a -- there's a
confusion here, as it may seem-- it may seem but, to
me, there's no confusion, and | think I want to nake the
record to reflect that.

|"msorry. |'mfrozen again, so I'mgoing to
try to unfreeze.

BY M5. WANG

Q s it your testinony today -- now that we've
been through this several tinmes now, is it your
testi nony today that any of the acoustic signals recited
in Cains 1 and 26 of the '543 patent can refer to
different acoustic signals of different subbands of the
same m crophone?

MR, CONELL: (bjection to form

THE WTNESS: The only place -- the only tine

where -- you know, where | would interpret that way is
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if I were reading Claim1 specifically for

t wo- m crophone array, and | wanted to nake sense of, you
know, strictly what those acoustic signals, plural,

refer to in the context of denoi sing.

That was ny initial interpretati on when
| ooked at that. And that would be the only tine.

But | think, in the general context of this
patent where there could be nore than two m crophones, |
think the best way of interpreting it is that, when it
refers to generating a noise estinmate, a noi se waveform
estimate, it is referring to all the m crophone signals,
whenever the plural is encountered; whereas, when it
refers to denoising, a plural response to those
m crophone signals that we may be interested in
denoi si ng.

And specifically for the enbodinents, that's
typically one main m crophone signal.

BY M5. WANG
Q What does "associated with" nmean?
MR, COWNELL: (Objection to form
THE W TNESS: Associated wth?

BY M5. WANG
Q M hmm
A. That's what it neans. That's -- corresponds

to whatever we are referring to or in association
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wth -- | nean, if you can give ne a little nore
context, | could give you a better answer.
Are you referring to anyplace in particul ar?
Q What does "based on" nean?
MR, CONELL: Objection to form
THE W TNESS: You know, that it uses that
i nformati on, whatever it's based on. Again, sonething
nore specific, | could give you a little nore.
BY M5. WANG
Q |s there a difference between "associ at ed
wi th" and "based on"?
MR. COWNELL: (Objection to form
THE WTNESS: | -- thinking of just by
t hensel ves, that's hard for nme to answer that question,
"associated with," "based on."
You know, "associated with" would be a
rel ationshi p which goes both ways; whereas, "based on"
is going one way that sonething is based on the other.
In a general context.
BY M5. WANG
Q s it fair to say, then, that "based on" is
narrower than "associated with"?
MR, CONELL: (bjection to form
THE WTNESS: | think that's fair to say.

Maybe. | nean, that's so general that | -- yeah.
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BY M5. WANG

Q "' mjust asking because, in your previous
answer, you said "associated with" is a relationship
t hat goes bot h ways.

A O could go both ways. Yeah, I"'mtrying to do

ny best here --
Q Ri ght .
A. -- doing linguistics.
Q And based on -- and also in your prior answer,

you had said "based on" is one way because sonething is
based on sonething el se.

So | was going off of what you had said. And
it sounds like, to ne, based on your previous answer,
that it's -- it's your opinion, then, that "based on" is

narrower than "associated with" because it only goes one

way.
Do | have that correct?
A Yes. But --
MR, CONELL: (Objection to form
THE WTNESS: But | would appreciate a little
context for this because, you know, | think it's -- it's
too general. And | don't know what you are trying to

get at or what is the significance to this testinony

her e.
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BY M5. WANG
Q In order to cal culate X based on Y, does --
sorry. Strike that.

In order for a systemto cal cul ate X based on
Y, does the system have to know what Y is?

MR. CONELL: Objection to form

THE W TNESS: Wbuld you repeat the question to
make sure -- in order for --

BY M5. WANG
Q In order -- yeah. I'Il just read it again

In order for a systemto calculate X based on

Y, does the system have to know Y?
A In order for --

MR, COWNELL: (Objection to form

THE WTNESS:. -- sonething to -- X based --
cal cul ate X based on Y, does the system have to know Y?

| can't believe this question. You know, this
is a-- you know, so I'mgoing to give you an as --
generic answer. You know, I'Il tell you this -- sorry.
Not generic answer.

But that's a -- again, I'mfinding it hard to
find the rel evance because there are -- this conmes up in
secure conmmuni cati ons where functions are cal cul at ed
wi t hout really know ng the depth.

So privacy in the context -- this is sonme word
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of the art -- state-of-the-art conputation to do really
anonynous conputations. So in that context, maybe. But
generally, we do need to -- if we want to apply the
function, you do need to know -- or if you want to
conput e sonet hi ng based on sonething el se, you do need
to know what you're mani pul ati ng.

Sol'mreally at a conplete loss in terns of
why we're being so cryptic in terns of these questions.
O what are we getting at?

BY M5. WANG

Q Do you have an understandi ng of how a
m cr ophone wor ks?

A | think so.

Q Can you explain how a m crophone works?

A Ckay. A m crophone works by, you know, the --
turning the acoustic -- or at a basic level, turning the
acoustic vibration, or the sound signals, into
el ectrical signals. That is receiving input -- you can
think of it as the sound signal, the pressure wave,
going into electrical signal.

Q What is the difference between acoustic
vi bration of a sound signal and the correspondi ng
el ectrical signal that it's turned into?

MR, COWNELL: (Objection to form

THE W TNESS: Agai n, you know, we could go on
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the differences until the cows cone hone, but it's a
representation of the pressure signal. So it's
turning -- it's just representing that in terns of an
el ectrical signal.

It's an -- in sonme ways, you know, pressure
waves could just be described as any -- as a nunber or
what ever or sone physical quantity, and it's turning it

into an actual mneasurable electrical signal.

BY M5. WANG

Q Do you have the Andrea reference in front of
you?

A Yes, | do.

Q Exhibit 1005, is that what you're |ooking at?

A Yes.

Q Do you mnd turning to Figure 4?

Do you have Figure 4 in front of you,

Dr. Sayeed?

A Yes.

Q You' ve seen this figure before?
A Yes, | think so. Yeah, | have.
Q Are there m crophones in this figure?
MR, COWNELL: (Objection to form
And if you need to review the reference,
Dr. Sayeed, feel free to do so.

THE W TNESS: Yeah. | think | see two
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m crophones listed there, but let ne just -- Mc 12 and
Mc 14, but let nme just verify that real quick.

Yeah. So | think the Mc 12 and M c 14 which
are listed there, those are the m crophones in this
schemati c.

BY M5. WANG

Q | s one of these m crophones being used as a
ref erence m crophone?

A. Yes, | think the -- what do you nean,
“reference m crophone"?

Q Ref erence or noi se m crophone?

A Yeah. | think that's 14. Mc 14.

Q So looking at Mc 14, do you see the
El ement 2087

A Yes.

Q What is El enent 208?

A. That's a resistor, and it's a variable
resistor, which | believe they use to calibrate the gain
off this m crophone.

Q What does it nean to calibrate the gain of a
m cr ophone?

A. Well, that may be -- maybe | should -- |
should just leave it at 14. Forget that | said that.
Can | strike that?

Q |"'mnot sure. | don't -- | don't think so.
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A Ckay. Al right.

Q But | can re-ask the question, and then you
can provi de anot her answer.

A. Ckay. Ckay.

Q What is El enent 208?

A It's aresistor. |It's a variable resistor,
you know, so based on the pointer, it can change the
val ue of the resistance that's bei ng used.

Q Did you say "based on the pointer"?

A. Yeah. You see the pointer that's -- the arrow
that's connecting in the mddle of 208? Yeah, that --
so it's a variable resistor, so that arrow could be a
little bit to the left or alittle bit to the right to
kind of change the anmount of resistance that's actually
comng into it. That's, | think, discussed in the --
this section of the specification as well.

Q And as the anount of resistance is changed,
what -- do you have an understandi ng of what that does
to the signal com ng out of the M crophone 14?

A. Yes. It just changes the anplitude of that
signal, the size or strength of that signal.

Q Can you explain how it changes the anplitude
of the signal?

A well, it's, you know, how nuch voltage is

bei ng dropped across the resistor. So | think you can
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calculate -- | nean, that's division of -- you know, if
| ook at this circuit, the total anpunt of voltage
that's across that resistor -- and dependi ng on where
the pointer is, it will pick up a certain val ue between
a mninmumand a maxinum So there's a voltage dividing
networ k based on that resistor.

Q What causes the pointer to nove up and down?

A. Well, we adjust it. Sonebody will be
adjusting it.

Q | s that adjusted through the voltage at 1987
MR CONELL: (bjection to form
THE WTNESS: | have to look at -- let ne
just -- no. Voltage at 198 | think is -- that's -- |
have to -- let nme just nake sure. Let's see if we can
read this specifically. I'mreferring to the

description of Andrea in ny declaration.
BY M. WANG
Q Do you have a certain paragraph you're | ooking

at just so | can keep up wth you.

A. |"m starting with paragraph 58 and scanni ng
t hrough it.
Q Yes.
A. It seens like on Columm 15 it's discussing it.

Yeah. It's -- so, you know, from29 -- so Exhibit 1005,
Columm 15, lines 29 to 38, discuss this. And so |l'm
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going to read from 29.

"The limting resistor 208 is preferably a
variable current-limting resistor which enables the
| evel of the output signal fromthe second m crophone to
be matched to within a predeterm ned value to the |evel
of the output signal of the first Mcrophone 12. NMbore
specifically, the limting resistor 208 enables the
out put signal off the second M crophone 14 to be
wei ghted such that, when a signal having a simlar |evel
is outputted fromthe first Mcrophone 12, the anplitude
of the difference there between is mnimzed."

So that's -- yeah. So that's the best
interpretation of the calibration that | inadvertently
referred to earlier. That's the levels of the output of
the two m crophones to the sane kind of input.

Q So is it fair to say that the variable
resistor 208 in Andrea is applying a calibration gain to
M crophone 147

A Yes.

MR, COWNELL: (Objection to form

THE WTNESS: It is |like multiplying by a
constant. Miltiplying the signal of the m crophone
that's nunbered --

BY M5. WANG

Q Wy --
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|"msorry. Were you done?
A Yeabh.
Q Way do calibration?
MR. CONELL: Objection to form
THE WTNESS: Well, the sinplest answer is --

| don't know if you want -- you know, in Andrea, noise

cancel lation is basically done by subtracting the signal
fromMc 14 fromthe main mcrophone. And so you want

to -- the goal is to mnimze or to nove the noise as

much as possi bl e.

So the whole goal of the calibration is so

t hat the noise com ng out of the m crophone, the

reference m crophone, is as close in anplitude to the

noi se corrupting the main mcrophone so that it can be

cancel | ed.

BY M5. WANG
The mai n m crophone here is M crophone 12?
Yes.

Wiy is the resistor 208 vari abl e?

> O >» O

So that actually can change that value of the

gain, which is applied to Mcrophone 12. That's --

that's how the variable is conput ed.

Q And why woul d the value of the gain need to be

changed?

A. Wll, that's what | thought | just expl ained,
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so that it's -- sothat it's as close as possible so
that the noise that you're subtracting is as cl ose as
possible to the noise anplitude in the main m crophone
so that your noise cancellation works as well as
possi bl e.

Q So is it fair to say that, in Andrea, the
val ue of the variable resistance 208 is tuned up and
down in order to align as closely as possible with the
noi se present in the main M crophone 127

MR, COWNELL: (Objection to form
THE WTNESS: Well, you know, | don't think
it's automatically tuned or anything. This is nore |ike

you fix the position of the m crophone and then you ki nd

of fix that value. Doesn't -- if you look at Figure 4
that you referred to, there is no -- it's just an
el ement there and -- and its value is, you know -- or

given configuration of the mcs, its value is set.

So it's not like it's an automatic gain
control or anything like that as part of the circuit.
So it's nore manual tuning, if you will. It's not sone
automati c adjustnent or algorithm
BY M5, WANG

Q Sur e.
Sois it fair to say that, in Andrea, the

val ue of the variable resistance 208 is nanually tuned
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in order to align as closely as possible with the noi se
present in the main mcrophone, 127

MR, CONELL: (bjection to form

THE WTNESS: | don't know if that's -- you
know, that's the goal, the noise. And as | read,
it's -- you know, you can't -- you know, you have to
remenber that both of these m crophones will have sone
signal and noi se, even though Andrea kind of assuned
that there's nostly noise and can't really separate the
t wo.

So the best that the calibration can do is to
have the sane | evel of the overall signal that's com ng
into the mcrophone. And that's what, you know, is
described in the earlier colums 30 -- you know, that |
read from Andrea. Columm 12 and 15.

BY M5. WANG

Q s it fair to say that, in Andrea, the value
of the variable resistance 208 is set so that the noise
aligns as closely as possible with the noise present in
the main m crophone, 127

MR. CONELL: (Qbjection. Form

THE WTNESS: That's -- | think it's accurate
to say that's what we would like to do. But as | stated
in 62 -- paragraph 62 of ny declaration, you know,

"Prior to the subtraction of the signal fromthe second
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m crophone fromthe signal in the first m crophone to
create the denoised signal, Andrea matches the | evel of
t he out put signal of the second m crophone to the | evel
of the output signal of the first m crophone.

"This is done to reduce the anplitude of the
di fference between the output |evel of the mcrophone to
I Nprove noi se suppression.”

So, again, the goal is noise suppression and,
as you said, to match as closely as possible the noise
levels. But in reality, since both mcs would have
signals plus noise and you can't really separate the
two, the electrical signal, the best you can do is to
match the | evel of what the two m crophones are
outputting, and that's what the resistors and adjuster
can do.

BY M5. WANG

Q s it fair to say that, in Andrea, the value
of the variable resistance, 208, is set so that the
| evel of M crophone 14 aligns as closely as possible
with the main mcrophone, 127

A Yes, that's correct.

Q So this signal -- going back to just the
Figure 4 in Andrea, the signal com ng out of
M crophone 14, once its level is adjusted using the

variabl e resistor 208, is there any other nodification
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that occurs on the signal before it is received by the
op-anp 167

A Well, that's the main one, | think, other than
the -- if you | ook at 14, the capacitor and ot her
resistor -- and you know, that other resistor is --

(Court reporter requested clarification.)

THE W TNESS: M apol ogi es.

No, it doesn't change in any material fashion.
| f you | ook at Figure 4, you know, fromthe point --
fromthe variable resistor 208, the capacitor and
resistor, before it goes into the op-anp -- and the
resistor is part of the, you know, voltage --

(Court reporter requested clarification.)

THE WTNESS: -- the divider network. And the
capacitor just blocks DC. So that's the only other
change so -- yeah, so nothing material is admtted or
goes into the op-anp.

BY M5. WANG
Q Is it fair to say that the anplitude of the
m cr ophone signal out of 14 in Andrea changes before and
after the variable resistor 208?
A. Can you repeat the question?
Q Is it fair to say that the anplitude of the
m cr ophone signal out of Mc 14 in Andrea changes before

and after the variable resistor 208?
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MR CONELL: (bjection to form

THE WTNESS: | don't -- | think that the
gquestion is a little bit -- you know, | have to pause at
what it even neans.

So the anplitude of the m crophone signal by
itself is -- so there will be certain anplitude com ng
out of the mcrophone. That's not going to change.

It's part of the circuit. And so, you know, that
pointer is tapping that signal off at a certain point,
and that will change, or nuch of that anplitude you're
passing into the op-anp.

So m crophone's signal -- mcrophone output is
not changing. It's how nuch of that signal are you
feeding into the negative input of the op-anp. That's
what change neans by adjusting the value of the variable
that is |isted.

BY M5. WANG
Q Ckay. So let ne see if | can rephrase.

Is it fair to say that the anplitude of the

el ectrical signal on either side of the variable

resistor 208 is different?

A | s anplitude on either side different? Yes.
That's -- you know, absolutely. There's a voltage drop
across the resistor. So if you -- if | interpret your

gquestion correctly, if |I nmeasure the voltage at the
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bottom of the resistor or the top of the resistor, they
are different, and the difference woul d be how t he
voltage is dropped across the resistor. And -- and then
the pointer is tapping that voltage somewhere in

bet ween.

So, yes. You know, that is correct, and
it's -- in some ways represent the m ni num and maxi num
val ues that can be fed into the op-anp.

Q So the anplitude of the signal imediately --
wel |, sorry. Strike that.

The anplitude of the electrical signal
i medi ately after the M crophone 14 versus the
el ectrical signal at the pointer, those are two
different anplitudes, correct?

A Yes.

MR. CONELL: (Objection to form

THE WTNESS: Yes. Again, | nean, | don't
know what's the relevance of it, and I'mtrying to
answer a question as best as possible even though, you
know, it's kind of hard for me to parse them

M5. WANG | think we can take one nore break,
Dr. Sayeed, and then we should be able to wap this up.

THE WTNESS: Al right. Thank you.

M5. WANG So let's go off the record.

(Recess: 11:12 a.m to 11:24 a.m)
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BY M5. VWANG

Q Wel cone back, Dr. Sayeed.

A. Thank you.

Q Did you speak with anybody during the break?

A No.

Q Did you | ook at anything during the break?

A No.

Q What did you do during the break?

A | took a rest.

Q Ckay.

A. Took a short nap. No, |I'mjust kidding. Just
chi |l | ed.

Q Before the break, we were tal king about

Figure 4 of Andrea.
Do you recal | ?

A Yes.

Q Looki ng at Figure 4 of Andrea, does the
frequency content of the signal output by the m crophone
change along the path to op-anp 167

MR, COWNELL: (Objection to form
THE W TNESS: The frequency content of
M crophone 147
BY M5. WANG
Q Does the frequency content of the electrical

signal change as it traverses the path to op-anp 167?
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A From where? From M crophone 147

Q Yes. Starting from M crophone 14 and goi ng
all the way to the negative termnal of the op-anp 167

A. Yes. Yeah. So | think that's where the
capacitor is comng into play. So it's a -- essentially
it's a high-pass filter, so it's blocking out any DC.
Mainly it's blocking out any direct -- you know, any DC
value, and it's only passing non-zero, higher
frequenci es.

So, you know, there will be a little bit. It
wi | | enphasi ze high frequencies and bl ock out | ower
frequencies. But mainly its aimis to block DC, any
direct constant voltage, and then it wll renove it. So
sone frequency content will be changed, but nmainly to
preserve the non-zero frequencies.

Q So is it fair to say that the signal received
at the mnus termnal of op-anp 16 has hi gher frequency
content than the signal output by Mcrophone 14?

MR, CONELL: (Objection to form

THE WTNESS: No. | think a better -- the
hi ghest frequency content is the sane. It's nore that
there may be sonme content in the |ower frequency,
especially at DC, the zero frequency at the output of
M crophone 14, which is blocked out as it -- after it

passes the capacitor.
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BY M5. WANG
Q Ckay. Let ne see if | can get this.

Is it fair to say that the signal received at
the minus termnal of the op-anp 16 has a higher
| owest - frequency content conpared to the signal output
by M crophone 147

A. H ghest | ow frequency?

Yeah. That's -- that is fair to say, | guess.

Yeah.

Q And that's because the capacitor --

A Yes.

Q -- along that signal path operates as a
hi gh-pass filter to renove sl ow frequency content from
t he m crophone signal ?

A Predom nantly the DC. | nean, there's no
val ue here. There is no really standard thing to bl ock
any DC values |like constant voltage to put a capacitor
inthe circuit. So the main purpose of this is to bl ock
any DC.

And so, yes, at the output of the m crophone,
there will be even, you know, signals going all the way
to DC, which is zero frequency; whereas, at the input of
the op-anp after it had gone through the capacitor,
there will be no DC val ue.

And so the | owest frequency content is
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hi gher than the input of the op-anp conpared to the
out put of the m crophone.

Q Let's go back to Claim1l of the '543 patent.
A Ckay.

Q Let ne know when you have it in front of you
A | have it in front of ne.

Q Turning to Colum 24, line 32. Do you see the
phrase "a sensor independent fromthe mcrophone array"?

A Yes.

Q What's your understanding of "a sensor
i ndependent fromthe m crophone array"?

A. Well, that's -- ny understanding is that is
the sensor that's part of the VAD, nonacoustic sensor in
'543. S0 -- so in particular, in Figure 2, for exanple,
the VAD device, if you wll -- I'"'msorry, Figure 1A vyou
know, 140 would be the closest to that.

Q Is it your testinony that this sensor
i ndependent fromthe m crophone array has to be a
nonacousti c sensor?

MR, COWNELL: (Objection to form

THE WTNESS: Well, | think, based on the, you
know, specification and the reason, the notivation for
it, yes, it would be -- at the very least, it has to be
i ndependent fromthe m crophone array, which is being

used to -- you know, the signals that we coll ected which
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are then being denoi sed and so on and so forth.

(Court reporter requested clarification.)

THE W TNESS: Processed and denoi sed and so on
and so forth. So certainly dependent fromthat and

based on the specification and notivation, yes, it wll

have -- very likely to be nonacoustic.
BY M5. WANG
Q So the sensor independent fromthe m crophone

array in the clains of the '543 patent cannot be
m cr ophones?
A Actually, | take that back. | take it back.

| think the -- ny understanding is that the main
notivation here is that, you know, it's hard to detect
unvoi ced speech fromthe m crophone signals, especially
when there is noise, background noise. And so we need a
sensor which can accurately detect unvoi ced speech.

And so all the exanples of enbodi nents
di scussed in the patent are nonacoustic. But that
doesn't necessarily preclude, you know, technol ogi cal
devel opnments from focusi ng on unvoi ced speech, and maybe
there is an acoustic version too which could do a good
j ob.

So | can't preclude it entirely, but the
speci fications and the specific enbodi nents are all

nonacoustic, as far as | can tell.

THE SULLIVAN GROUP OF COURT REPORTERS

Meta Platforms, Inc. - Ex.

121
1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 121 of 151


http://www.sullivancourtreporters.com/

© 0 N o O b~ W N P

N N N N NN P P P PR PR R R
o A W N P O © © N O O M W N P O

Q Are you saying the specific enbodinents are
not all nonacoustic sensors for detecting unvoiced
speech?

A. That's the notivation. You know, that --
that's what is neant for both voiced and unvoi ced. That
is what you need to detect, but m crophones have a hard
time detecting unvoi ced speech because of background
noi se. That's one of the notivations.

Q Wul d you agree that, in order for a sensor to
be i ndependent fromthe m crophone array, that neans
that the sensor can work with any m crophone
configuration?

MR, CONELL: (bjection to form

THE WTNESS: Can you repeat the question
agai n, please?
BY M5. WANG

Q Wul d you agree that, in order for a sensor to
be i ndependent fromthe m crophone array, that neans
t hat any sensor can work with any m crophone

configuration?

A. No, can't be any sensor. No, it has to be a
sensor which is -- which serves the purpose of a VAD,
and it has to be independent of the -- distinct from--

i ndependent of the m crophone array which are collecting

t he acoustic signals.
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Q So the sensor has to be a VAD sensor that is
different fromthe m crophone array?

MR, CONELL: (bjection to form

THE WTNESS: So you asked ne -- so we are
deferring to which |ine again?

BY M5. WANG

Q Sensor i ndependent fromthe m crophone array
is in Colum 24, lines 32 to 33.

A. 32. Onh, sorry.

You see the voice -- yeah. Yes, it's part
of -- part of the VAD device system i ndependent from
m crophone array.

Q So your -- it's your testinony that the sensor
has to be a VAD sensor that is different fromthe
m crophone array?

MR. CONELL: Objection to form

THE WTNESS: Well, I'"'mjust reading -- if
that's the interpretation, yes. "Werein the voice
detection subsystemis configured to receive the voice
activity signals using a sensor independent fromthe
m crophone array."

It's -- that sensor fromthe m crophone array,
as far as | can tell, yes, is part of the VAD system
BY M5. WANG

Q What i s your understandi ng of "independent
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from?
MR, CONELL: (Qbjection. Form

THE WTNESS: That it cannot be -- it has to
be a signal or a sensor which is -- you know, that's not
part of the m crophone array. And -- and it's also

collecting information which is different and
I ndependent; in particular, that it is able to
conpensate for the limtations of the m crophone array,
especially in terns of voice activity detection and
which in turn refers to the distinction of being
voi ce/ nonvoi ce speech as we have di scussed, or | have
di scussed.
BY M5. WANG
Q Wul d you agree that, in order for a

m cr ophone configuration and a VAD to be independent,
t hat nmeans that any m crophone configuration can work
w th any VAD?

MR, CONELL: Objection to form

THE WTNESS: | think that's a very -- you
know, | don't -- "any m crophone configuration can work
wi th any VAD'. ..

Not necessarily, no. | don't -- | think
it's -- that's too broad because, you know, you coul d
have a m crophone configuration which is, you know, not

pavi ng the signals the way you want. | believe the
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desire to be -- so, no, that doesn't nean that. |It's
not that broad.
BY M5. WANG

Q Do you have an understandi ng of the difference

bet ween anal og and digital processing?

A | think so.

Q Can you explain that difference?

A How nmuch tinme do we have?

Q Not much ti ne.

A. Ckay. Good. No.

Analog is -- you know, nost natural signals

are and all continuous -- that's the best way of
describing it, |like speech signals. And digital signals

are, you know, when you discretize themso that you can
store themon a conputer, a process on a conmputer so
it's a sanple then in tine. So you take sanples at
distinct intervals, for exanple, every second or
mllisecond.

And then you al so quantize or digitize the
anpl i tude because the val ue could be a real nunber,
whi ch can be any -- you know, even though there's a | ot
of decimal places. So typically how many bits do you
need to represent that nunber; four, five, six, seven,
ei ght ?

So digitizing in tinme and also in anplitude in
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terns of levels. So those are continuous to discrete
levels in tine and anplitude, if you will.

Q And subtraction between two signals occur in
t he anal og domai n?

A. Yes. Absolutely. That's what an op-anp, for
exanpl e, does.

Q Can subtraction between two signals occur in

the digital donain?

A Yes.
Q Is it your opinion that the clains of the '543
patent -- sorry. Strike that.

Is it your opinion that the independent clains

of the '543 patent require calculation in the digita

domai n?
MR, CONELL: Objection to form
THE WTNESS: Can you repeat that question
agai n?
BY M5. WANG
Q s it your opinion that the independent clains

of the '543 patent require calculation in the digita

domai n?
A. That's a good question. [|I'mtrying to think.
Well, you know, | think it's kind of a
nuanced -- yeah, it's a tricky question. It's not a

trick question, but it's a very interesting question.
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| think, based on the specifications and how
it's described, yes, you know, for notations and so on.
Yet, the basic principles that are being taught in the
patent don't necessarily limt it to --

(Court reporter requested clarification.)

THE WTNESS: -- a digital inplenentation
The basic concept or teaching of the patent could
potentially admt an analog inplenentation as well.

And, for exanple, there's sonething called
optical conmputer. You know, that's conpletely separate;
but, you know, they are very different fromdigita
conput er.

But 1'lIl leave it at that.
BY M5. WANG

Q So it's your testinony that the independent

clains of the '543 patent do not require any cal cul ation
to occur in either the analog or digital domains?

MR, CONELL: Object to form

THE WTNESS: Well, | think I should -- |
think the sinplest, nost direct interpretation is that
it is inplemented in the digital domain.

So | was just saying that, you know, you
could, if you really wanted to -- you know, a POSITA
with -- yeah, you could inplenent it in the anal og

domai n too, but nost of the description is applicable to
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i npl ementation in the digital domain.
BY M5. WANG
Q So your testinony is that the scope of the
i ndependent cl ains of '543 patent are broad enough to
enconpass cal cul ation occurring in either the anal og or
di gital domain?
MR, CONELL: (Objection to form
THE WTNESS: Yeah, | think the basic concepts

are -- and the teachings would apply in both contexts.
M5. WANG | have no further questions.
So I'lIl pass the w tness.
MR. COAELL: | have no questi ons.

COURT REPORTER: Counsel, nmay | get transcri pt
requests on the record, please?

M5. WVANG | nean, |1'd |ike expedited. Next
day, if possible.

COURT REPORTER: And your rough draft today.

M5. WANG  Yes.

MR CONELL: 1'Ill take a rough and nornal
delivery.

(Wher eupon the proceedi ngs concl uded at

2:48 p.m)

THE SULLIVAN GROUP OF COURT REPORTERS

Meta Platforms, Inc. - Ex.

128
1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 128 of 151


http://www.sullivancourtreporters.com/

© 00 N o g B~ W N P

e
)

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

25

ERRATA SHEET
NAVE OF CASE: META PLATFORMS, INC. V. JAWBONE
I NNOVATI ONS, LLC
DATE CF DEPOSI TI ON: SEPTEMBER 16, 2024
NAME CF WTNESS: DR AKBAR M SAYEED, PH.D.

Reason Codes:
1: To clarify the record.

2. To conformto the facts.
3: To correct transcription error.

Page =~ Line ____ Reason ___
From to
Page =~ Line _____ Reason ___
From to
Page ~_ Line ____ Reason __
From to
Page = Line ___~ Reason ___
From to
Page __ Line ___ Reason __
From to
Page ~  Line __ Reason __
From to
Page =~ Line ____ Reason ___
From to
Page __ Line ___ Reason
From to
Page __ Line ___ Reason __
From to

DR. AKBAR M SAYEED, PH. D. DATED

THE SULLIVAN GROUP OF COURT REPORTERS

129

Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 129 of 151


http://www.sullivancourtreporters.com/

© 00 N o g B~ W N P

e
)

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

25

ERRATA SHEET
NAVE OF CASE: META PLATFORMS, INC. V. JAWBONE
I NNOVATI ONS, LLC
DATE CF DEPOSI TI ON: SEPTEMBER 16, 2024
NAME CF WTNESS: DR AKBAR M SAYEED, PH.D.

Reason Codes:
1: To clarify the record.

2. To conformto the facts.
3: To correct transcription error.

Page =~ Line ____ Reason ___
From to
Page =~ Line _____ Reason ___
From to
Page ~_ Line ____ Reason __
From to
Page = Line ___~ Reason ___
From to
Page __ Line ___ Reason __
From to
Page ~  Line __ Reason __
From to
Page =~ Line ____ Reason ___
From to
Page __ Line ___ Reason
From to
Page __ Line ___ Reason __
From to

DR. AKBAR M SAYEED, PH. D. DATED

THE SULLIVAN GROUP OF COURT REPORTERS

130

Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 130 of 151


http://www.sullivancourtreporters.com/

© 00 N o o b~ w N P

e
P O

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

DECLARATI ON UNDER PENALTY OF PERJURY

I, DR AKBAR M SAYEED, PH.D., do hereby
certify under penalty of perjury that | have read the
foregoing transcript of ny deposition taken on
Septenber 16, 2024; that | have nade such corrections as
appear noted on the Deposition Errata Page(s), attached
hereto, signed by nme; that ny testinony as contai ned

herein, as corrected, is true and correct.

This Declaration is executed this day

of , 20 , at ,

Cal i f orni a.

DR. AKBAR M SAYEED, PH. D.

THE SULLIVAN GROUP OF COURT REPORTERS

Meta Platforms, Inc. - Ex.

131
1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 131 of 151


http://www.sullivancourtreporters.com/

© 00 N o o b~ w N P

e
P O

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

)
STATE OF CALIFORNIA ) ss.
)

I, Tamara Houston, RPR, CCRR, CSR No. 7244, a
Certified Shorthand Reporter in the State of California,
duly enpowered to adm ni ster oaths, do hereby certify:

That, prior to being exam ned, the w tness
naned in the foregoing deposition was by ne duly sworn
to testify to the truth, the whole truth, and nothing
but the truth;

That said deposition was taken down by ne in
shorthand at the tine and place therein naned, and
thereafter reduced to typewiting by conputer-aided
transcription under ny direction;

That the dismantling, unsealing, or unbinding of
the original transcript will render the reporter's
certification null and voi d.

| further certify that | amnot interested in the
event of the action.

In witness whereof, | have hereunto subscribed ny
name.

Dated: 16th of Septenber, 2024.

/ - ] // / —_
amane & --HAoud

TAVARA L. HOUSTON
CSR 7244, RPR, CCRR 140

THE SULLIVAN GROUP OF COURT REPORTERS

132

Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 132 of 151


http://www.sullivancourtreporters.com/

116:12 117:22 118:1,2, | 25 75:13
- 18,24 119:6 80:25 83:16 93:19 94:1, | ,,
7,1 : 11 96:3,1
000 140 595891196313 1 55518 636
o1 200 223'16 9319042715 | 42
15 95.8 15 95.3 13 O8.15 20:17 21:1 23:25
1 11:5 65:18 108:23,25 180920 >
112:15 ' 5
1 16 27
7:6 86:25 67:15,21 6:1114:2 117:19,25 958
68:18 70:18 75:19,24 116317 1194 )8 9416
80:3,14,17 82:6,19,22 = ' 83:21 25
84:7 89:17 90:4,18 19 e S0
92:18 93:10,11,14,20 20:17,24 29 24:1 73111
ggig 2?;2%%01 198 108:24,25 109:1 51
1203 ' ' 108:10,13 2:48 22:8,18 63:7
i 1A 128:22 53
115 7:7 120:15 7
1001 1B ° >
. 55:3,11
7:19 75:24 [ 3
94:16 543
1005 _ 5 30 7:5,19 66:8 72:16 73:6,
7:20 105:13 108:24 11914 9 79:14 83:22 84:7
1006 2 ‘ 88:18 89:13 91:5,16
7:20 94:16 120:14 31 92:1 93:20 95:16 97:9
1007 20 55:2 98:15,18 99:20 120:3,
14 121:9 126:10,13,2
7:20 19:20 22:19 90:12 93:17 94:16,18 32 . 9 _6 0.13.20
127:16 128:4
22:8,19 24:1 63:6 120:7
10:02 2023-01291 i
102 123:8,9 57
6:1 : 55:11 73:11,12
10:13 2024 33
: 61 123:8 58
93:3 ' 108:20
35
10:26 208 942
93:3 106:14,16 107:5,11 ' 5
_ 109:2,7,17 110:19 36
11:12 111:7,25 112:18 19:882:18 83:1086:25 | g
116:25 113:18,25 114:10,21,25 | 93:20 94:2,4,5,7 96:14 19:20 21:25 57-12
11:24 115:21 38 62
116:25 21 19:9,13 54:4 57:6 63:5 112:24
12 90:8 108:25 o
19:20 21:24,25 57:12 22
] ! 19:20 21:2557:12
110:17,21 111:9 112:2,
15,20 113:20 23 4 8
13 85:6,11 19:10,14 80:5,9 94:16
104 o4 105:15,16 111:14 8,467,543
‘ 80:5,10,11,12,13 82:18 113:23 114:9 117:14,17 | 103
14 83:2284:7,12 85511 | 49 8:03
106:2,3,12,13,23 90:12 93:19,20 96:13, 65:18 73:11 39:22
107:19 109:8,18 110:8 = . : :
14 120:7 123:8 ,
113:19,24 114:4,20,24 43 8:13
39:22

THE SULLIVAN GROUP OF COURT REPORTERS

Index: --000--—8:13
Meta Platforms, Inc. - Ex. 1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 133 of 151


http://www.sullivancourtreporters.com/

9,17,22 98:14,17 99:19, | advance 25 126:2
9 21 100:3 104:16,17,21 64:18 amplitudes
121:21 122:25
9:03 agree 116:14
65:5 acoustics 14:13,16 16:1 122:9,17 analog
9:15 7221 124:14 125:5,11 126:4 127:8,
65:5 acronym agreeing 17,24 128:5
12:13 17:13 Anderson
A activity ahead 10:9,19
11:20 12:1,8,11,14,18 44:2,367:13 Anderson's
A-B-D 13:3,13 14:5,9,14 aim 7317 105
50:4 15:10,15 16:12,15,20 118:12 = '
A-D-D 17:8,14,19,24 18:4,9 _ : Andrea
506 19:2 42:17,22,23 44:20 aimed 105:10 108:16 109:17
. 70:24 71:15 123:20 18:12,21 28:1,9 29:23 110:6 111:6,24 112:8,
A-K-B-A-R 124:9 34:4 43:8 45:11 53:16 15,17 113:2,17,23
6:15 actual 78:20 114:20,24 117:14,17
a.m. 69:18 105:8 air annotations
6:1 39:22 65:5 93:3 adapt 20:2,4 21:10 22:3,5 7:9,11 8:2
116:25 717 23:19,25 24:15,20 anonymous
abduction 25:23 30:2 31:18 33:10, 104:2
add 24 53:8 54:6 57:9 58:12 :
49:20,22 50:4 ) ) .
77:9 78:1 . answering
ability airflow 8:23 85:11
15:21 16:2 3713 19 22 added 21:21 22:6 25:1 30:21
' ’ R 78:16 31:19,22 52:19 53:23, anyplace
absent adding 24 54:7 56:15 57:5,10 101:3
12:18 13:3,13 14:6,15 } 58:10 62:16 )
77:12 apologies
: : 54:15 76:18,21 77:2,3, " : :
access 8,21,25 algorithm apologize
8:1 additional 44.1.1,14,15 55:4,6,8 94:11
111:21 .
accurate 22:12 applicable
9:20 35:12 112:22 . algorithms 127:25
adduction 397:15,25 38:1 69:16,21 .
accurately 50:2,7,8,9 70:4 927 application
9:17 35:7,19 36:3 445, . 8:16
2345419 121:16 a(ié%:sg align applications
acoustic . 1111121 8:11 34:2 64:10
34:17,20 65:23,25 a‘ijolézsltg(il&m aligns —
66:22 67:1,5,22,23 112:19 113:19 64:14 91:10 110:21
68:20 72:21 75:15,18, adjuster allowed ' ‘ ‘
21,23 76:6,8,12 79:14, 113:14 8113 applies
15,21 80:6,15,18,25 adjusting 64:23 87:25
81:2,6,7 82:7,8,19,23 1089 115:15 amount apply
83:9,10,16,17,21,23 ' ' 25:1 52:19 53:23 64:5,6 _ _ _
84:1,6,8,9,18,19 85:2,4, | adjustment 107:14,17 108:2 83:2104:3 128:9
6,17,20 86:5,15,22 111:21 . applying
amplitude
87:1,7,8,9 8881017, | ymit 103:20,22 109:10 109:17
18 89:6,19 90:15 91:2, ) . . .
6.17 92:2,18 93:16,18, 127:8 110:13 111:3 113:5 appropriately
, ] . 114:19,23 115:5,6,10, 28:3.4
19 94:22,25 95:1,16,17 admitted 1922 116:9 11 125-20 '
96:4,12,14,15,16 97:8, 114:16 ' - o

THE SULLIVAN GROUP OF COURT REPORTERS
Index: 9:03—appropriately
Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01291. Pace 134 of 151


http://www.sullivancourtreporters.com/

arbitrary
25:25

area
21:9 48:1 55:18

argue
36:8

arguments
22:14,20

array
75:16 76:9,13 79:16,22,
25 80:19 81:3,6 82:9,
12,20,24 84:2,9,25
85:5,7,18,21,23 86:6,16
87:2,9,21 88:19 89:1,24
91:6,11,18 92:3,9 94:23
95:6,19 96:7,23 97:20,
24 98:3,16,19 99:2,4,9
100:2 120:8,11,18,24
121:9 122:10,18,24
123:2,7,12,15,21,22
124:5,8

arrow
107:10,12

art
19:10,15 104:1

articulated
73:2

artificial
37:25

aspects
23:427:2

association
100:25

assume
73:21

assumed
112:8

attorneys
11:10

audio
97:2

automatic
111:18,21

automatically
66:25 67:15,16 90:13
94:20 111:12

avoid
59:11

aware
10:9,19 29:3,9 40:16
54:20 60:13,20,21,23
61:5,2574:5

B

back
17:11 24:14,18 25:20,
22 26:1029:12,17 30:6
39:24 52:16,24 54:3
55:8 65:7 93:5 113:22
117:2 120:3121:11

back-and-forth
26:1 52:14

background
31:239:13 121:15
122:7

bad
67:7

based
21:20 65:24 101:4,7,11,
15,17,18,21 102:9,10,
11,13,14 103:2,4,11,15,
16 104:5 107:7,9 108:6
120:21 121:5127:1

basic
104:16 127:3,7 128:8

basically
7:1,22 34:24 62:16
69:15 70:23 110:7

bathroom
92:22

begin
55:7
beginning
11:1 64:9
big
11:23 75:25
bit
59:10 107:13 115:3
118:10
bits
125:22

blah
86:23

block
118:11,12 119:16,18

blocked
118:24

blocking
118:6,7

blocks
114:15

body
48:18

bottom
116:1

break
9:8,13 39:19 40:1 41:12
51:1,4,14,17,19 52:2,3
64:14 65:1,9,11 92:13,
22 93:1,2,5,7,9 116:21
117:4,6,8,13

breaks
64:23

broad
32:10 124:23 125:2
128:4

browser
51:22

built
43:18 44:11

bursts
20:2 22:3

calculate
67:2,17,23 68:3 73:13,
19,21,25 74:9 103:2,4,
11,16 108:1

calculated
74:6,8 75:15 77:18 88:4
103:23

calculating
65:15,24 66:8 72:3,17
73:774:2

calculation
66:3,23 68:1,17 69:7,
13,16,22 70:8 71:2,3,
10,11 72:9 73:2 74:11,
14,16,18,25 75:5,6,8,10
76:3,8,18,21 77:3,5,8,

23,25 78:7,17 79:3
126:13,20 127:16 128:5

calculations
70:10 71:4

calibrate
106:18,20

calibration
109:13,17 110:3,11
112:11

called
6:4 127:9

cancellation
110:7 111:4

cancelled
110:15

capacitor
114:4,10,15 118:5,25
119:10,17,23

case
7:24 8:9 10:24 28:20
29:1 30:3,22 34:18 66:4
68:9 88:5 89:24 99:8

cases
10:12 13:23 22:11
36:13 62:9,11

catch
55:9

causing
48:23 53:6

caveat
17:14

certified
71:20

chances
48:17

change
30:152:19 107:7,14
110:20 114:8,16 115:7,
10,15 117:19,25

changed
107:17 110:24 118:14

changing
33:12 115:13

chase
13:16

THE SULLIVAN GROUP OF COURT REPORTERS

Index: arbitrary—chase

Meta Platforms, Inc. - Ex. 1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 135 of 151


http://www.sullivancourtreporters.com/

chilled
117:12

Chrome
51:23,24,25

circuit
108:2 111:19 115:8
119:18

claim
66:21,24,25 67:15,21
68:18 70:18 72:22
75:13,19 76:1,5 78:20
80:3,13,14,17 82:6,19,
22 84:7 85:15 86:24
88:9 89:17,21 90:4,18
92:18 93:10,11,14,17,
20 95:15 97:22 100:1
120:3

claims
7:566:17,20 79:11,14
88:18 89:13 97:9 98:15,
17 99:20 121:9 126:10,
12,19 127:16 128:4

clarification
10:21 13:20 16:3 19:12,
23 22:17 25:12 32:3
44:13 54:13 55:23
61:23 65:21 71:17 84:4
90:10 114:6,13 121:2
1275

clarify
8:24 50:15 75:12 84:6
97:16

clarity
8:21

clean
7:10 82:592:12 95:12

cleaned
83:5

clear
17:16 23:7 29:25 36:21
41:11 43:11 45:14 56:5
66:12 67:11,14 69:19
75:14 81:12

close
19:22 20:1 22:2 52:18
57:21 110:13 111:1,2

closed
22:9,25 24:3 50:18
52:3,25 53:8 57:4,22

58:5,18,25 59:8,14,16,
20 63:10

closely
111:8 112:1,19 113:9,
19

closes
30:5

closest
47:19 120:16

closing
24:4 29:21 52:21 53:1

closure
57:14

collected
120:25

collecting
122:24 124:6

column

19:20 20:17,24 21:24,
25 22:8,19 24:1 55:2
57:12 63:6 75:24 80:5,
9,10,11 82:18 83:22
84:7 90:12 93:19,20
96:13,14 108:23,25
112:15120:7 123:8

columns
112:14

combine
37:14

comments
23:3

commonality
63:12

commonly
16:21

communications
103:23

comparable
29:14 31:7,8

compare
28:22

compared

69:17 119:5 120:1
comparing

28:23

compensate
124:8

complement
35:2

complete
9:20 90:23 104:7

completely
8:49:17 127:10

component
35:22 36:3,23 38:7,17

components
34:5,14 47:11 90:9,12
94:19

computation
104:1

computations
104:2

compute
104:5

computed
110:22

computer
125:15 127:10,12

concede
13:7 79:9

concept
127:7

concepts
128:8

concluded
128:21

conditions
61:5

configuration
111:17 122:12,20
124:15,16,20,24

configured
123:19

confirm
92:17

confusing
98:9

confusion
99:11,12

connecting
107:11

conscious
62:24

constant
27:5109:22 118:13
119:17

constrict
52:1957:5

constricted
58:2

constricting
23:19

constriction
20:3

constrictions
22:4 54:557:14

constructed
776

construction
74:17 76:1,3 78:13,20

construe
33:998:10

construed
34:12 61:16 94:9,14
95:5

construing
34:25 98:6

content
42:21 117:18,21,24
118:14,18,21,22 119:5,
13,25

contention
13:25

contents
7:2,311:9

context

10:17 19:4 24:12,13
32:10,24 33:9,24 38:10
49:20,25 50:2 62:1,14
65:14 66:2,7,13 67:4,19
68:6,14,18 69:4 72:7,8,
16,20 73:1,5,9 74:17
76:23 77:9 78:1,7 79:3,
8 89:20,22 97:18,21
98:5 100:4,7 101:2,19
102:21 103:25 104:2

THE SULLIVAN GROUP OF COURT REPORTERS
Index: chilled—context
Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01291. Pace 136 of 151


http://www.sullivancourtreporters.com/

contexts
128:9

continuous
125:12 126:1

contract
57:19

contradicting
94:11,13

control
53:22,23 66:21 67:1,6,
16,17 68:22,23 69:6,14,
2070:2,7,11,15,24
71:5,11,14 84:18 85:20
86:25 94:24 111:19

controlling
21:21 25:1

conversations
11:9,11

copies
7:1,8,12,14,23 8:9

cops
277

copy
7:4,6,17

cord
24:14,18 40:23 42:4
48:12 50:24 51:5,20

cords
15:4 17:3 19:6,15,17
20:7,20 21:8,14,18
23:9,15,17,21 24:25
25:4 29:14 30:20,23
31:7,9,17,23 47:5,15,
18,23 49:21 50:3,13,18
51:6 52:6,12,13,18
53:6,20 54:1,11 55:15
58:24 61:12 62:12,23
63:3,19 64:4,6

core
37:19

correct
12:1,8,9,11,12 37:17,18
40:12 50:24 59:20 74:1
84:15 88:7 93:14 94:4
97:3102:17 113:21
116:6,14

corrected
65:12

Correcting
67:24

correctly
35:8 36:10,19 37:3
38:11 39:10,16 40:14
42:7 96:11 115:25

correspondingly
48:11

corresponds
64:6 100:24

corrupted
83:4 87:17

corrupting
110:14

Counsel
128:13

couple
31:5,6

coupled
22:15,22

court
10:21 13:20 19:12,23
22:17 25:12 32:3 44:13
54:13 55:23 61:23
65:21 71:17,20 84:4
90:10 114:6,13 121:2
127:5128:13,17

cover
61:14

Cowell
11:7,14,16 12:19 13:4,
14 14:7 15:1 16:7,13
17:9 18:1,10 23:23
24:8,21 25:6,13 27:16,
23 28:14 29:5,11 30:14
31:10 32:7 35:5,14 36:6
37:6 38:15 39:18 40:5,
19 41:12,22 42:11 43:2,
14 44:7 45:7,22 46:15,
2157:16 58:19 60:3,18
61:3 66:9 67:3 68:25
69:23 70:12 71:16 72:4,
18,25 73:15 74:7 75:1
76:19 77:10 78:4,10
79:6,17,23 81:4 82:10,
2583:13,18,24 84:11
85:8,22 86:7,18 87:3
88:21 89:15 90:6,20
91:7,19 92:4 93:23
95:20 96:19 97:12

98:21 99:23 100:20
101:5,12,23 102:19
103:6,14 104:24 105:22
108:11 109:20 110:4
111:10 112:3,21 115:1
116:16 117:20 118:19
120:20 122:13 123:3,16
124:2,18 126:15 127:18
128:7,12,19

COoOws
105:1

create
29:18 30:24 31:22
113:2

creates
26:153:25

creating
30:3,22

critical
37:16

crossing
771

cryptic
104:8

curious
51:21 64:15

current-limiting
109:3

cut
13:16

data
85:1,16 90:14 94:21

day
128:16

DC
114:15 118:6,7,12,23
119:15,17,19,22,24

debate
13:25

decimal
125:22

declaration
7:3,4,16,17 10:5,13
19:7,9,14 21:23 54:3

57:7 63:5 65:17,18
73:3,12 77:16 108:16
112:24

declarations
10:11

deferring
123:5

degree
59:23,25 60:1,7,9,14,
16,24 61:1

delivery
128:20

denoise
67:5 70:25 82:19 86:23,
2587:595:1,5,11,22
96:18 97:25 98:6 99:5

denoised
67:1,22,23 68:20 72:20
77:17 80:25 81:2,7
82:6,8,24 83:5 86:5,10
89:9 90:2 95:16,17,23
96:1 97:15 98:20 113:2
121:1,3

denoising
66:22 69:16,18,21 70:4
71:8 75:20 80:6 84:20
85:15 86:4,13 87:25
88:2,11,13 89:2,5,25
90:9,13,14 91:5,10,17,
21 92:2,6,10 94:19,20,
25 96:4 97:21,25 99:3
100:4,13,15

dependent
121:4

depending
13:8,11 57:21 108:3

depends
33:343:17

deposed
6:17

deposition
6:20 7:18 8:15 11:2,17
31:14 64:9,11

depth
103:24

describe
22:14,21 91:17,24 92:2

THE SULLIVAN GROUP OF COURT REPORTERS
Index: contexts—describe
Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01291. Pace 137 of 151


http://www.sullivancourtreporters.com/

describing dictates discussion drop

125:13 89:18 19:5 21:20 33:10 65:15 115:23

R . 2:

description difference 92:6 dropped

108:16 127:25 15:517:1,2 21:17 23:9, discussions 107:25 116:3
designed 15 25:4,16 35:4,12 36:4 11:14 due

28:4 44:15 37:5,1138:51442:16 1 jistinct 57:14

47:15,20 68:2 87:7 199123 19517

desire 101:10 104:21 109:11 ' ' duty

125:1 113:6 116:2 125:4,7 distinction 18:5
details differences égfﬂ’ﬁfigz [

20:13 19:18 105:1 ) ) E
detect differentiate dgsstllflctlons earlier

12:17 13:2,12,24 1435, 24:24 ' 23:3,5 26:11 29:15

8,14 18:18,23 26:5,9, distinguish 47:9,22 53:11 62:3

11,13,14,20,25 27:14,

differentiating

37:23 39:8,9 42:9

1268 11 12 2691 39:17 76:15,23 94:11 97:4
Ol e 29 istingui 109:14 112:14

30:25 34:17,2135:1,8, | difficult d;zt.'zngu'Shed _

19 36:14 37:13,20 39:6, 95:10 : effectively

10,1316 403114212 | oo distinguishing 36:10

431,6,131519445,16 | 55 0o o000 98:23 clectrical

47:21 53:12 121:13,16
122:6

127:6,11,17,21 128:1,6

disturbance
32:6,13,18,23 33:6

104:18,20,23 105:4,8
113:12 115:20 116:11,

detected dllgzlgig divider 1o 1irza

26:22,24 29:19 43:22 o . 11414 electromagnetic

44:18 digitizing o 26:3,4,5,7,22 27:4,10,
detecting 125:25 lelglngS. 11 28:17 29:22 30:9

18:13,15,16,22 28:9 direct 75:9 108:5 32:5,16,22 33:1,11

20:23 38:10 42:23 98:22 118:7,13 127:20 | division 34:16,25

44:20,24 45:5,10,12,20, . . 75:8 76:2 108:1 element

2353:12,17 122:2,7 direction . 106:14,16 107:5 111:16

25:24 divulge S . :
detection . :
; - . directly 11:9 elements

11:20,22 12:3 13:7 123 18:13.21 43:20 91:12

14:10 17:24,25 18:3,4 So 61t S 1s Doctor

30:7 42:17,22 4515 roLes 68 L2 EM

46:23 55:10 71:15 disagree documents 22:12 26:7,9,10,13,25

123:19 124:9 14:4 7:248:1,9 27:14,18,21,25 28:12

. 32:13,18 34:20 53:12

detectors discrete domain 55:10

12:1,8,11,14 126:1 126:4,8,14,21 127:21, bodi .

. embodimen

detects discretize 25128:1,6 87:14 88:23

18:8 27:10 35:23 40:9 125:14 domains .

. _ 12717 embodiments
determine discuss ’ 91:14,16 92:1,9 95:24,
71:6 108:25 Doppler 25 98:2 99:8 100:16
developments discussed 276 121:17,24 122:1

121:20 11:10 19:3 22:16,22 draft emphasis
device igill'ill(i;:ls 121:18 128:17 39:15 98:3
120:15 123:11 o drawing emphasize
dictate dllsozL-st;mg 14:17 118:11
70:3 ' draws emphasized
75:17 91:13

THE SULLIVAN GROUP OF COURT REPORTERS

Index: describing—emphasized

Meta Platforms, Inc. - Ex. 1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 138 of 151


http://www.sullivancourtreporters.com/

enables
109:3,7

encompass
128:5

encountered
100:12

end
36:9 63:6 86:24

energy
64:5

English
40:16 47:3 54:21

envisioning
35:1

equals
77:18

errors
37:12,21

essentially
118:5

estimate
65:22,24 66:14 67:20,
2568:9,11,19 72:20
73:7,9 75:15,21,22 76:6
78:16 84:2 86:14,21
87:22 88:3,24 89:23
97:18,19 99:1 100:10,
11

estimates
66:12 89:4

EXAMINATION
6:8

examples
38:2041:18 42:1 47:2
54:20 60:13,23 121:17

exemplifies
47:20

exhaustive
48:15

Exhibit
7:19,20 19:20 22:19
75:24 105:13 108:24

expedited
128:15

experience
11:2512:7

expert
257
explain
104:14 107:22 125:7

explained
14:20 110:25

explains
19:18 73:12

explicit
45:11

explicitly
44:16 45:2

extent
35:6 43:5 57:21 78:12

fact
77:1

failures
28:24

fair
9:6 12:17 13:2 18:8
59:25 60:7 98:13
101:21,24 109:16
111:6,24 112:17 113:17
114:19,23 115:19
118:16 119:3,8

familiar
10:8

fashion
56:1 114:8

fed
116:8

feeding
115:14

feel
48:551:1 55:16 78:12,
19 105:24

field
32:5,13,18,22 33:4,6

figure
105:15,16,19,21 111:14
113:23 114:9 117:14,17
120:14,15

figures
7:6

files
21:20

filter
77:22 118:6 119:13

filters
71:8

find
103:22
finding
103:21
fine
92:24
finish
41:13
fix
111:13,14

flow
20:4 23:19 58:12

focus
31:14 32:1 36:17,22
43:7 91:20 92:8

focused
87:13

focusing
121:20

fold
20:17 22:14,21 24:19
27:14,15,18,21,22 28:1,
2,10,12,13,21 29:1,4,10
50:25 51:20 52:20 55:9
57:18

fold's
53:11

folder
7:23 8:6

folds
19:22 20:1 21:5,14,18,
19 22:2,7,8,24 23:9,14,
15,18,22 24:2,6 25:1,5
29:13 31:7,18,23 49:21
50:3,21 51:5 52:6,7,18,
24 53:7,8,13,23 57:2,
15,20,24 58:10,13,14,
17 59:1,2,8,19,23 60:1,
8,9,15,16,25 61:1 62:8,
18 63:9,13,16,19,23
64:1

Forget
106:23

form
11:7 12:19 13:4 14:7
15:1 16:7,13,19 17:5,8,
918:1,4,10 23:23 24:8,
21 25:14 27:16 28:14
29:5,11 31:10 32:7
35:5,14 36:6 37:6 38:15
40:5,19 41:22 42:11
43:2,14 44:7 457,22
46:15,21 57:16 58:19
60:3,18 61:3 66:9 67:3
68:16,17,25 70:12
71:16 72:4,18,25 73:15
74:7 75:1 76:19 77:10
78:4,10 79:6,17,23 81:4
82:10,25 83:13,18,24
84:11 85:8,22 86:7,18
87:3 88:21 89:15 90:6,
2091:7,19 92:4 93:23
95:20 96:19 97:12
98:21 99:23 100:20
101:5,12,23 102:19
103:6,14 104:24 105:22
108:11 109:20 110:4
111:10 112:3,21 115:1
116:16 117:20 118:19
120:20 122:13 123:3,16
124:2,18 126:15 127:18
128:7

forward
64:17

free
105:24

frequencies
28:4 33:14 118:9,11,12,
15

frequency
84:17 85:2,16 90:15,18
94:21 117:18,21,24
118:14,17,21,22,23
119:7,13,22,25

front
6:25 7:8,12,25 8:17
105:10,16 120:5,6

frozen
71:18 99:14

full
31:12 39:1

THE SULLIVAN GROUP OF COURT REPORTERS
Index: enables—full
Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01291. Pace 139 of 151


http://www.sullivancourtreporters.com/

fully give harder
58:2 20:15 27:9 28:25 30:18 30:25 47:21 I
tunction 32:23 38:3,19 48:19 hate _ ,
. , _ 49:25 69:11 77:15 80:4 . identify
42:22 45:11 104:4 84:21 101:1.2.8 103:18 41:12 36:10.19 37:3 38:12
functions ivin head 42:7
103:23 945:89 47:25 48:10,17 55:17, immediately
fundamental 22,2556:2,6,8 116:9,12
32:17 33:2 glottal hear imol
: : . . implement
20'|16'17 21.1’5 29:21 30:4,7,12,16,25 127:24
oal
G 9 heard i i
43:3110:9,11 112:5 implementation
. 1138 11220,24 29:19 32:13 127:6,8 128:1
gain 33:20 49:20 50:2 _
106:18,20 109:17 good implemented
110:21,23 111:18 6:9.10 39:20 53:21 54:2 | nelpful 127:21
DT e o ' 81:17 o
gave 61:9 91:8 121:21 implicitly
64:9 125:10 126:22 hey 36:8 40:6 43:6,8,21
general Google 45:3 44:17 45:9,23
28:15 33:8 72:6 80:1, 8:1350:2551:3,9,11,19 | high improve
20,21 100:7 101:19,25 521565111 118:11 113:7
102:22 Grace high-pass inadvertently
genera“y 39:18 118:6 119:13 109:13
12:3 39:11 64:3 66:2 granted higher include
104:3 38:22 118:8,17 119:4 120:1 13:18,24 16:25 17:14,
generate great hlgheSt 19 88:19
18:14,22 23:17 25:21 87:10 118:21 119:7 included
66:17,21 67:1,5,15,21 7.8
68:2,10 72:2,6,17 73:6 | guess hold :
74:12 80:25 82:6 86:5 18:6 46:24 119:8 48:5 includes
95:1 guns holes 16:20 22:23 24:1 75:20,
generated 276 335 23 82:15 86:13,23
18:17 20:10 31:16 Holzrichter including
generating Hl 21:24 22:19 23:11 344, incorrect
17:22 49:18 65:13,14 118 77:19.22 16,20,23 54:4 55:2 42:14
66:2,8,11,13,14 67:19 O 57:12 59:22 63:5,6 incorrectly
20,22, 2,3, 71:8 6:23,24 105:1
75:20 76:5 81:1 82:7 hairs independent
86:14 89:22 97:18 99:1 410 hope 79:13 88:17 89:13
100:10 : 17:15,16 120:8,11,18,24 121:8
generating’ hand hour 122:10,18,23,24 123:7,
6520 68:7 3919 11,20,25 124:7,15
' happen 126:12,19 127:15 128:4
generation 3222 hours indicat
23:20 39:5,12 40:23 : 11:5 '”22'_22 ors
42:2 49:7 68:14,15,19, hard human :
2369:14,20 70:2,7,11 7:1,4,6,8,12,14 34:25 466 indirectly
71:5,11 88:24 39:13 59:16 74:3 ] A I 45:9
_ . . . otheticals
generic 101:14 103:21 116:20 yp individuall
121:13 122:6 78:12 y
103:19,20 : : 77:13

THE SULLIVAN GROUP OF COURT REPORTERS

Index: fully—individually

Meta Platforms, Inc. - Ex. 1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 140 of 151


http://www.sullivancourtreporters.com/

information involve 14:22 15:3 37:12,13,20 49:15,17 56:20
14:2 22:13 28:25 101:7 34:15 67:25 68:1 70:7 38:19 list
124:6 73:2 76:3 80:1 98:4 knowing 48:16,19
informed involved 103:24 listed
52:5 39:3,4 66:23 69:14,15, _ _ .
- 17 70:10 71:2.3.5.10 1 63:8 106:1,4 115:16
1005 72:978:16 87:24 88:11, literally
: 25 89:2 92:10 label 25:22 55:16
Inl%lfls 100:15 115:14 | Mvolves 35:18 36:3 loaded
11922 1201 ' 31:17 65:15 66:3 68:6,9 | |apeling 337
: : 69:7,20,21 74:18,19 3716 17 |
instance 76:1,8,21 77:3 79:8 0;2911 92:14.15
63:25 87:22 88:2,13 89:3,23 language : L
. 98:7 40:16 47:3 54:21 70:18 longitudinal
Instances _ _ 75:13,17 90:23 52916
66:16 88:17 98:14,17 involving | )
, 75:7 arger looked
Instruct 60:15 . .
118 PR _ 85:10 100:6
, , 10:2,18 learning loss
Instruction ) 37:25 81:23 104:7
72:8 issue :
. . 55:6 leave lot
intending 76:17 96:22 106:23 20:13 33:7 52:11
62:14 J 127:13 125:21
intent left loud
15:16,18 16:4 Jaﬁ‘f’; 1042 56.16.16 107:13 48:17 62:22 64:2 94:17
Interest b il legible louder
82:16 83:4 87:17 88:1, Jawbone 467 i i
, : 63:24 64:3
15 96:5,17 10:18,23 11:19 letter
interested job 39:2 |01V\1,g-7
97:25 99:5 100:14 121:22 level ’
. . ) lower
Interesting jog 32:17 33:2 104:16 118:11.22
126:25 49:25 109:4,5,9 112:12 113:2,
interpret July 36,13,19.24 I01V\1/9e-32t5
13:8,11,18 29:13 31:6 6:18 levels :
86:8 87:4 97:4 98:10 . . 109:14 113:10 126:1,2 lowest-frequency
99:25 115:24 Jjumping o 119:5
) ) 41:13 limit
interpretation 20:22 127:4
89:6,7,19 92:18 96:22 S M
100:5 109:13 123:18 K limitations
. o 124:8 M-U-H-A-M-M-A-D
127:20 kidding 2 ot
interpreted 117:11 limiting
89:20 Kind 109:2,7 M1(z)
i ; n : 77:18
interpreting 13:15 23:2 26:1 30:8 lines
72:10 91:1 100:9 36:23 47:17 52:21 535 54:555:11 63:6 83:16 M2(z)
intervals 54:8,9 59:16 64:9 66:3 93:19 96:13 108:25 77:19
125117 68:7 70:13 78:17 92:19 123:8 machines
e 107:14 109:15 111:13 linguistics 375
intrinsically 112:8 116:20 126:23 73:24 102:8
37:22 39:17 : made
kinds lips 41:2

THE SULLIVAN GROUP OF COURT REPORTERS

Index: information—made

Meta Platforms, Inc. - Ex. 1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 141 of 151


http://www.sullivancourtreporters.com/

Madison meaning 92:3,10 93:22 94:23 mislabel
6:24 66:5 91:1 95:3,4,18,19,25 96:1, 35:21
ain eans 16,2307:514,202324 | . .
17:119:4 20:7 23:16 13:6 15:11,13 66:8 gg'igblﬁ‘lligi%z""&g’ 50:10 55:9
31:13 47:15 54:11 73:9,12,17 81:14 POS U
104:12,14,15 106:8,10, | Mm-hmm
78:13 82:15 83:3 86:9 100:24 115:4,15 111991 10719 1064 100:23
87:5,12,16,25 88:14,22 122:10,18 124:16 2 POt '
6,8,10,18,22 110:8,12,
89:8 91:21 92:6 95:7 , mode
06.7 100.17 110:8.14 meant 13,14,17,21 111:3,9,13 te o1
- 12:24 122:5 112:2,13,20 113:1,3 4, '
17 111:3,9 112:2,20 6109094 114.20. 24 modification
113:20 114:3 119:18 measurable e o e
o112 . 115:5,7,12 116:12 113:25
117:18,22 118:1,2,18, .
major measure 24 119:6,14,20 120:2,8, | Modified
19:21,24,25 22:1 27:7 115:25 11,18,24 121:8,14 548
, 122:10,11,18,19,24 modified-white
make | measuring 123:2,7,12,15,21,22 20:4 22:5 54:7 57:10
29:25 37:12,21 38:2 26:15 1245 8 15 16,20.24 _
49:19 64:5 67:10,14 . modify
70:15 78:24 84:24 mechanism microphone's 54:9
85113 93:13 95:14 3023115 4024 aggp | L2 modulate
ig;i:oo'z 103:8 60:21 microphones 56:15
. 18:16 31:2 35:2 87:14
makes mechanisms 88:20,23 95:18 96:17 modulated
75:14 77:4 88:5 éifig’égjgz 29:24 100:8 105:21 106:1,4,7 | 31:21
making 1563 109:15 1127 113:13 modulating
47:18 54:16 61:12 m;fg;canons 121:10 122:6 49:19 62:16
) _ : mics modulation
mlz;r;l:gulatmg memory 111:17 113:10 53:24
. 49.2§ 70:14 middle Hodule
5995 mentioned 58:3107:11 44:20
manual 23:5 76:15 miIIi;econd MONDAY
111:20 Mfot-?s 125:18 6:1
manually m'”ld . morning
75:20 80:7 84:20 85:15 . )
markings 86:4,13 90:14 94:20,25 m7|8.|2r721al mz%t_'l‘z”ﬂ_l 221622
8:2 ' : T ee
methods minimize 23:19 25:25 26:12,23
match 91:9 1109 27:13 53:17 55:10
113:9,13 . .
Mic minimized motions
matched 106:1,2,3,12,13 110:8 109:11 20:17 22:14,21
109:5 114:24 o
minimum motivation
matches microphone 108:5 116:7 120:22 121:5,13 122:4
113:2 68:13 75:16 76:9,13 o
. 78:15 79:16,22,25 minus motivations
mlalt-igilm-s 6 80:10 81:3,6 82:9,12, 77:18 118:17 119:4 122:8
' A 20,23 84:1,39,25 855, | .o o mouth
matter 7,18,21,23 86:6,16 84:21 85:9 30:22 31:21
13:25 61:10 87:2,9,14,16,18,19,21,
aximum 2388:4,11,19,2589:1, | minutes msg‘_’leg 461320 23,25
4,24 90:2 91:6,18,21,22 | 31:5,6 92:25 118 48:13,20,23,
108:5 116:7 49:5,10,15,17 527,24

THE SULLIVAN GROUP OF COURT REPORTERS
Index: Madison—move
Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01291. Pace 142 of 151


http://www.sullivancourtreporters.com/

53:8 55:18,22,25 56:2,
9,12,14,16,18,20,23
58:18 59:8 108:7 110:9

movement
25:17,18,19,24 26:1,25
27:3,5,14,21 28:2,9,13,
25 29:4,10,20 30:1
48:25 52:15 57:18

moves
24:18 30:5 48:1

moving
21:8 24:14 29:17 49:12
53:6

Muhammad
6:15

multiple
68:10 74:19 76:1 88:2,
20 89:6,13,17 90:1,4,
18,24 91:10 93:21 95:4
97:17,22 98:7

multiplication
74:14,15,20,21,22,24
76:2,2477:2 78:6 79:2

multiplied
77:19,22

multiply
78:7 79:3

multiplying
109:21,22

muscle
53:5

muscles
57:19

nap
117:11

narrower
101:22 102:15

natural
62:21 125:11

nature
39:12

navigate
51:16

necessarily
16:23 18:11 35:15,17
36:18 37:11,15 39:1,7
43:19,20 46:3,4 49:6,18
60:11 67:6,18 74:16
90:21 91:11,12 94:13
95:22 121:19 124:22
127:4

neck
48:1,6,10 55:18,22,25
56:2,6,8

needed
16:3 18:5

negative
115:14 118:3

network
108:6 114:14

nice
6:11,12

noise
20:522:6 31:1 39:14
54:7,9 57:10 65:22,23,
24,25 66:12,14 67:19,
2568:8,10,19 72:21
73:7,9 75:14,20,21,22
76:5,6 82:14 83:4 84:2
86:14,15,21 87:17,20,
22 88:3,24 89:3,23
97:18,19 99:1 100:10
106:11 110:6,9,12,14
111:2,3,4,9 112:1,5,8,9,
18,19 113:7,8,9,11
121:15122:8

noise.'
75:24

non-zero
118:8,15

nonacoustic
120:13,19 121:6,18,25
122:2

normal
128:19

notations
127:2

notes
7:9,10 94:1

noticed
71:18

noticing
49:4,12

nuanced
13:8 31:12 126:24

number
10:3 74:23,25 80:5
85:10 93:25 105:6
125:20,23

numbered
109:23

o

object
26:19,21 27:11,13
28:20,25 127:18

objection
11:7 12:19 13:4,14 14:7
15:1 16:7,13 17:9 18:1,
10 23:23 24:8,21 25:6,
13 27:16,23 28:14 29:5,
11 30:14 31:10 32:7
35:5,14 36:6 37:6 38:15
40:5,19 41:22 42:11
43:2,14 44:7 45:7,22
46:15,21 57:16 58:19
60:3,18 61:3 66:9 67:3
68:25 69:23 70:12
71:16 72:4,18,25 73:15
74:7 75:176:19 77:10
78:4,10 79:6,17,23 81:4
82:10,25 83:13,18,24
84:11 85:8,22 86:7,18
87:3 88:21 89:15 90:6,
20 91:7,19 92:4 93:23
95:20 96:19 97:12
98:21 99:23 100:20
101:5,12,23 102:19
103:6,14 104:24 105:22
108:11 109:20 110:4
111:10 112:3,21 115:1
116:16 117:20 118:19
120:20 122:13 123:3,16
124:2,18 126:15 128:7

observing
53:10

occur
42:23 45:3 126:3,7
127:17

occurred
45:10

occurring
43:6 128:5

occurs
19:15,16 114:1

office
6:23,24

onset
22:12,23 55:10

Oops
96:25

op-amp
114:2,11,17 115:11,14
116:8 117:19,25 118:3,
17 119:4,23 120:1
126:5

open
7:15,25 8:3,5,6,12,13,
16 19:22 20:1 22:2,9,24
24:2 50:18,20,21 51:25
52:19,25 53:7 57:21,25
58:7,8,14,18,25 59:8,
11,16,17,20,23 60:1,8,
9,15,16,25 61:1 63:9
64:10,19

opened
30:5 52:2 58:2 59:14

opening
24:4 29:20 52:21 53:1

operates
119:12

operation
74:16,23 715:2,477:4
opinion
65:19 79:11,13 98:13
102:14 126:10,12,19

opinions
10:2

optical
127:10

order
35:11 36:2 37:2 38:11
40:12 42:7 44:4 58:12
77:8,25 78:6 79:2 90:22
103:2,4,8,10,11,13
111:8 112:1 122:9,17
124:14

organ

THE SULLIVAN GROUP OF COURT REPORTERS

Index: movement—-organ

Meta Platforms, Inc. - Ex. 1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 143 of 151


http://www.sullivancourtreporters.com/

22:13,15,20,22

output
67:7 70:24 109:4,6,8,14
113:3,4,6 115:12
117:18 118:18,23
119:5,20 120:2

outputted
109:10

outputting
113:14

overlap
231

p.m.
128:22

pages
75

paper
8:17 64:20

papers
6:25 12:10

paragraph
19:8,9,13 54:4 57:6
63:5 65:18 75:13 77:17
108:18,20 112:24

paragraphs
73:11

parameters
28:3 33:12,15

parse
16:1 35:9 116:20

parsing
34:6 35:6

part
11:23 13:5 15:12 16:22
19:6 34:5,13 36:14
47:2552:21 54:24
55:13 57:17 70:20,21
72:22 74:18 75:25
81:17 85:14 111:19
114:12 115:8 120:13
123:10,11,23 124:5

partly
57:4 58:8

parts

20:19 23:4 31:21 40:12
47:8 48:8,10,13,17
49:13,16

pass
128:11

passes
118:25

passing
115:11 118:8

patent

7:5,7,19 10:3 66:8,11
69:5 72:9,16 73:6,10
79:14 80:4 83:22 84:8
88:18 89:13 91:5,16
92:1 93:21 95:16 97:9
98:15,18 99:20 100:8
120:3121:9,18 126:11,
13,20 127:4,7,16 128:4

patents
7:19,21 19:4

path
117:19,25 119:12

pause
115:3

paving
124:25

pdfs
7:15 8:3

pending
9:11

perfect
30:18

periodic
20:2 22:3

personally
10:15

perspective
35:17
petition
7:2,17
Ph.d.
6:3
phase
27:3,8,12

phoneme
38:6,7,10,12,16,17,19,

20,23 39:3,4 42:7

phonemes
54:25

phrase
72:22 120:8

physical
30:2 31:15 60:21 105:7

physically
21:8 48:9

physiologic
29:23

physiological
18:9,13,18,22 23:3 25:4
29:24

physiology
234

pick
108:4

piece
8:17 64:19

place
32:22 55:1 65:16 92:19
99:24

places
125:22

play
118:5

plural
79:15 81:1,9 83:6 87:24
88:25 89:19 91:2 97:8,
2398:8 100:3,12,13

point
8:15 20:22 59:13 114:9
115:9

pointer
107:7,9,10 108:4,7
115:9 116:4,13

points
78:23

portion
38:24 75:19 80:17
82:22 85:14

portions
55:17 56:6,8

POSITA

65:19 127:23

position
49:4 53:24 54:10 57:1
58:18 59:8,9,16 62:7
111:13

possibly
10:16 56:22 79:7

potentially
24:390:24 127:8

preclude
121:19,23

predetermined
109:5

Predominantly
119:15

preferably
47:3109:2

prepare
11:2,6

preparing
11:4,17

presence
39:13 43:1,13,15 44:6,
24 45:5,15,20,24 46:12,
13,19

present
12:18 13:3,13 14:5,14
46:14,20,23 71:7,12
111:9112:2,19

preserve
118:15

pressure
20:9 21:10 24:15,20
25:21,22 29:18 30:1,2
31:18 49:18 52:15
104:19 105:2,5

pretty
51:1

prevent
9:19

prevents
9:16

previous
7:13 10:14 23:10 34:19
45:14 57:25 102:2,13

THE SULLIVAN GROUP OF COURT REPORTERS

Index: output—previous

Meta Platforms, Inc. - Ex. 1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 144 of 151


http://www.sullivancourtreporters.com/

previously
64:22

primarily
82:15 87:13 88:15 89:9
91:20,22

primary

55:21 56:1 92:8
primitive

42:22

principle
28:15

principles
127:3

print
79

prior
32:25102:9 112:25

pristine
84

privacy
103:25

problem
39:10

problems
96:24

proceed
9:13

proceeding
10:2,6,8

proceedings
10:18 128:21

process
125:15

processed
77:13121:3

processing
11:22,23 38:1 44:9 66:3
68:7,15,16,24 74:4
78:2,8 79:4,8 80:5,15,
18 84:19 85:20 87:22
94:24 125:5

produce
18:5 24:20 30:6,12,15
52:7,15 55:22,25 56:2
60:1,10

produced
25:10 29:3,9 31:25
45:25 64:7

produces
24:16 25:20 31:18

producing
24:2561:16

production
16:21 17:2 18:9 41:21
48:1,13,20 49:1,9,14
55:18 56:9,12,16,20,23
57:2 58:9,13 59:24

program
8:16

programs
8:11

provide
47:2 107:3

provided
81:382:9

providing
9:20 20:1 22:3

pulses
33:14

purpose
15:16,18,19 16:4 78:13
119:18 122:22

purposes
38:22 42:19 73:8

put
98:23 119:17

87:10 91:8 92:14,15
93:15101:14 103:7,17
107:2 114:22 115:3,25
116:19 122:14 126:16,
22,24,25

guestions
8:22 15:20 91:3 104:8
128:10,12

quick
65:4 92:22 97:1 106:2

quickly
70:14

quote
54:359:21 63:4,8

quotes
19:20,25

guoting
57:11

Q

quantity
105:7

quantize
125:19

question
8:24,25 9:3,4,12 12:21,
24 15:7,12,17,18,24
16:2,5,16 23:8 26:11
27:19 29:6 32:21 37:1
38:341:13 45:14,16
46:17 50:5 56:5 58:20
60:561:9,1571:4
73:16,17,24 74:4 76:24
78:25 81:19 82:2 86:19

rabbit
335

radar
26:16 27:6 28:19

raised
25:21

rapid
30:1,6

rapidly
19:22 20:1 22:3 23:18
24:15,19 29:17 59:14

re-answer
82:1

re-ask
82:2 107:2

read
23:10 55:4 71:20 84:22
92:16 94:17 103:10
108:15 109:1 112:5,15

reading
22:18,20 85:19 86:2
95:2,11,13 100:1
123:17

reads
75:19

real
65:397:1 106:2 125:20

reality
113:10

realize
64:14

reason
69:3 120:22

recall
62:5117:15

receive
27:4 123:19

received
75:16 114:1 118:16
119:3

receiving
104:18

recess
39:22 65:5 93:3 116:25

recite
79:14

recited
83:9 84:7 85:6 88:9,17
93:17,19 96:13,14 97:8
98:14,17 99:19

recites
67:21 80:14 82:6,19

recognition
33:20,22,24 34:7,15
35:3,11,17 36:2,9,22,24
37:2,4,18 38:9,11,13
40:3,9,12 42:8,17,20,25
43:4,12 44:4,23 45:4,19

recognize
34:7,9 35:3,9,12,16
36:4 37:4,11 38:13
40:14 42:20 44:5

recognizes
43:22 44:16,24 45:5,20

recognizing
33:25 34:5

record
6:14 8:21 39:21 43:11
65:367:10,14 71:21
92:12 93:2 98:24 99:13
116:24 128:14

THE SULLIVAN GROUP OF COURT REPORTERS

Index: previously—record

Meta Platforms, Inc. - Ex. 1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 145 of 151


http://www.sullivancourtreporters.com/

reduce relative 27:13 result

113:5 75:19 74:12
requested

refer relevance 10:21 13:20 19:12,23 resulting
12:14 19:7 26:7 32:8 103:22 116:18 22:17 25:12 32:3 44:13 18:16
57:5673:1079:11815 | ¢ 54:13 55:23 61:23 retained
88:10,18 90:4,23 91:2 71824 8:9 15:2 19 65:21 71:17 84:4 90:10 1023 11:19
93:21 95:18 96:4,15 e e 114:6,13 121:2 127:5 : :

: ) 31:14 61:21 62:1 76:10, .
97:9,13,23 98:15,18,25 13.16 requests review
99:4,20 100:4 elvin 128-14 105:23

reference sg-lsg require reviewed
20:24 87:19 88:25 89:2, : q 10:511:13
i , 30:7 68:24 89:13 90:18,
16 105:10,23 106:8,10, | remember ;
_ 21 95:16 126:13,20 Rich
11110:13 10:10,13,25 38:18 i
4924 64.8.13 112:7 127:16 11:12 41:16
referencing ' B . required risk
211 riT_'lréd'”g 22:13 36:12
referred ' requires
34:1 87:18 895,23 remove ke i
97:17 109:14 111:15 118:13 119:13 ' ' '
referring removing resqu‘z';'”g roltég-rb 19
17:20 20:23 32:22 63:4 67:25 ' -
66:16,19 67:2 79:15,19, t reread rules
21,25 80:17 81:1,9 relg_ezal 25 2710 206 85:14 8:20 648
82:7,12,13 83:7,10,23 410 45-16.18 46.17 h
84:8,25 90:22 97:24 503604 7307 1087 | 127 S
99:3 100:11,25 101:3 11422 19214 126:16 '
108:15 ' ' ' resistance S(2)
55:4 67:15 89:1,25 : B : S-A-Y-E-E-D
97:22 100:10,13 124:10 | rephrase resistor 6:16
reflect 37:1115:18 106:17,18 107:6,12,25 sake
99:13 reported 108:3,6 109:2,3,7,17
8‘;_3 110:19 113:25 114:5, 8:21
reflected : 10,11,12,21,25115:21, | gam
26:15,19,20 27:11 reporter 24 116:1,3 557
28:23 10:21 13:20 19:12,23 , '
eflects 22:17 25:12 32:3 44:13 relsl|§t13rs Samantha
28:20 54:13 55:23 61:23 ‘ 41:5,19 42:9
65:21 71:17,20 84:4 response sample
refresh 90:10 114:6,13 121:2 20:19 100:13 12516
70:13 127:5128:13,17 i
) responswe samples
regar represent 78:24 12516
18:6 74:11 116:7 125:23
rest sanit
. y
related representation 50:13,19,22 117:9 94:17
12:3 18:9 21:21 25:9 68:5 78:15 105:2 tart '
26:23 31:23 57:17 63:3 . restar Sayeed
- representatlve 93:17 6:3.9.15,17 23:7 32:5
re722'§” 78:15 Resting 39:24 54:15 62:3 64:8
' representing 50:14 65:7,13 81:12 93:5
relationship 105:3 trict 105:17,24 116:22 117:2
restrictions
101:17 102:3
represents 57:8 scale
75:10

THE SULLIVAN GROUP OF COURT REPORTERS
Index: reduce—scale
Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01291. Pace 146 of 151


http://www.sullivancourtreporters.com/

scaler
76:3

scanning
108:20

schematic
106:5

scope
128:3

screaming
46:4

secondary
48:4,18,22,24

section
107:16

sections
23:13

secure
103:23

segments
47:8

selected
80:6 84:19 86:4 94:25

selecting
90:13 94:20

send
28:16,19

sending
33:14

sends
26:18

sense
25:18 26:5 29:1 33:8
38:2 88:5 100:2

sensor
22:13 26:3,4,9,10,13,25
27:10,14,18,21,25 28:3,
12,18 29:22 30:8,9
32:6,14,23 53:12 55:10
120:8,10,13,17,19
121:8,16 122:9,11,17,
19,21,22 123:1,7,13,14,
20,22 124:4

Sensors
32:16,18,19 33:1 34:17,
20,25 36:14 122:2

sentences
34:6 49:17 54:24

separate
44:19 112:9 113:11
127:10

SEPTEMBER
6:1

serves
122:22

set
10:17 111:17 112:18
113:18

sh
38:20

shape
40:17,20,22 41:20 42:4

short
117:11

side
115:20,22

signal
11:22 26:16,19,20,22
28:16,17,19,23 38:1
44:9 68:5,7,12,20,23
69:6 71:15 74:19,25
75:7,10,18,23 76:2
77:18 78:2,9,15 79:5
81:10 82:12,15,16 83:3,
4,6 85:1,2,4 86:9,22
87:5,16,17,19,20 88:1,
14,15 89:6,8,24 90:1,2
91:21,22 92:10 95:7
96:1,2,8 98:6 99:4,6
100:17 104:19,20,22,23
105:2,4,8 107:19,21,23
109:4,6,8,9,22 110:7
112:8,12,25 113:1,2,3,
4,12,22,23 114:1,20,24
115:5,9,12,13,20 116:9,
11,13 117:18,25
118:16,18 119:3,5,12,
14 124:4

signals
12:3,5 26:5,17 28:24
33:11 66:4,21,22 67:1,
2,5,6,16,17,22,23
68:10,22 69:14,20 70:2,
3,7,11,15,23,25 71:5,
11,14,23 72:22 74:19,
22 75:15,18,21 76:1,7,

8,12,22,2577:9,12,21
78:1,8 79:4,8,14,15,21,
2580:6,15,18 81:1,2,3,
6 82:7,8,9,13,14,19,23
83:7,9,10,16,17,21,23
84:1,2,3,6,8,9,18,19
85:5,6,17,20 86:5,15,25
87:1,7,8,9,23 88:2,4,8,
10,14,17,19,25 89:5,19
90:1591:2,6,10,17
92:2,18 93:16,18,20,21
94:22,24,25 95:1,3,4,
16,17,23 96:4,13,14,15,
16 97:5,8,9,14,17,20,
22,24 98:14,16,17,19
99:2,4,19,21 100:3,11,
14 104:17,18 113:11
119:21 120:25 121:14
122:25 123:20 124:25
125:11,13 126:3,7

signals
65:23

signals.'
65:25

significance
102:23
silly
51:1
similar
19:19 41:25 42:5 109:9
similarity
42:352:11
simple
74:16
simpler
33:10
simplest
27:9 110:5 127:20
single
22:13,15,20,21 89:8
90:1
singular
88:10
sitting
61:18

situations
31:147:7 62:20

sixteen

55:8

size
107:21

slightly
21:15

slow
119:13

smaller
59:25 60:9

smoother
23:18

sotto
47:13

sound
18:16 20:9 23:17 24:16
25:21,22 29:3,9,19
30:3,7,12,15,19,20,22,
24 31:19,22,25 35:8
38:20 39:2 41:2,9,19,25
46:8 49:7 52:15,16
53:21,25 54:9,16,17
55:13 61:13,16 64:7
98:9 104:17,19,22

sounded
41:3

sounds
12:20 40:17 41:21,25
42:10 46:22 47:18
49:19 55:7,9 56:3
102:13

source
49:7

speak
11:16 40:1 62:22 65:9
93:7 117:4

speaker
37:338:12 50:13,18,21

speaker's
47:25 55:17

speaking
21:8 47:12 48:4 49:3,12

special
25:19

specific
26:1 32:21 49:25 66:5
72:8 85:3 87:12 91:14,
16 95:24 99:8 101:8

THE SULLIVAN GROUP OF COURT REPORTERS

Index: scaler—specific

Meta Platforms, Inc. - Ex. 1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 147 of 151


http://www.sullivancourtreporters.com/

121:24 122:1 speeches stick suppression
. 31:3 41:18 52:13 113:7,8
specifically
25:11 28:1 32:9 44:15 speed sticking surrounding
61:5 63:8,18 66:2,18 27:5,7 83:6 52:23 21:9 75:17
70:20 72:19 82:13 83:3 | fick
96:5 100:1,16 108:15 spe sticky sworn
1007 6:13 7:9 6:4
R spend sto system
specification 21:4 57?22 96:25 )3/4:7 35:3,11 36:2,10,
69:5 75:14 77:16 87:13
_ . . . 22,24 37:2,4 38:10,11,
91:13 107:16 120:22 spit store o )
1215 43 19515 13 39:5 40:3,9 42:8,17,
18,25 43:8,12,18 44:4,
specifications spits strength 14,15,21,23 45:4,19
98:2 121:24 127:1 43:22 39:11 107:21 70:25 71:9 103:4,5,11,
L o . 12,16 123:11,23
specificity splitting strictly
33:16 14:19 100:3 systems
specifics spoke strike 11:23
98:1 6:18 48:17 14:23 18:20 21:13
, 46:11,12 53:2 67:8 T
sgfgglgl:zg sioere 79:12 80:23 81:8,13,19,
: 2191:25103:3 106:24 | table
speech ss 116:10 126:11 72,3
11:23 13:17,22 14:21, 40:22 o
22,23,24 15:4,9 16:11, striking tegiff
159,25 17:2,4,7,21,23 | Stand 81:22 _
18:9,14,23 10:15,16,19, | ©°°>%? strong taking
21,25 22:2,10,12,25 standard 99:7 51:168:12 70:23 94:1
23:20 24:16,20,25 119:16 96:6
25:10 30:3,11,13,19,21 . stuff talk
31:16 33:20,22,23 34:2, | Starng 11:22 9313
57811,12,21351,34, | 931014 subband '
8,11,13,16,2236:359, | start 83:7,2384:17 85:2,4,7, | talked
22,23 37:2,4,5,12,20 81:18,20 99:7 16 86:6 87:2,8,24 88:3, 64.:22
3891113143951, | 1090:15 93219421 | talking
1240:3,4,9,10,1542:2, | = 0 o c o410 96:7 38:9 48:25 55:3 66:13
8,16,20,21,25 43:1,4, 13,15 74: :
. . subbands 117:13
12,13,16 44.4,5,6,17, star“ng . . .
20,23,24,25 45:3,45, 10:8,10,14 8515 86:25 | oo 0 82141583211, | talks
1012,19,20.25 4625, | 94:17 108:20 1182 175470800875 87:13
70131419 20.23 89:7,14,17 90:1,4,19,24 _
ST e : : : : tapping
47:35,11,22 48:2,14,21 | State 96:16 97:1098:799:21 | o 0 1164
49:1,9,13,14 52:8,17, 6:13 50:12,14 59:18 subset . .
22,23 53:12,19,20 6516 7512 99:4 taught
54:20,24 551319 56:1, | state-of-the-art subsystem 12:2 69:4 91:9 127:3
3,9,13,17,21,24 57:3 1041 : _ _ tautological
58:3,9,13,16,17 59:6,7, 90:9,13 94:19 123:19 oan
12,17,19,25 60:2,8,10, | Stated subtracting '
14,15,17,24,25 61:2,7, 7:13 3116 32:25 67:18 75:22 86:21 110:7 teach
11,16,19 62:4,15 63:1, 112:23 111:2 91:5
10113,18:21’2.2 64..1 statement subtraction teaches
75:23 88:1 89:9 96:2 14:4,13 a o 5611
99:7 121:14,16,20 :2,3,20 89:3 112:25 '
122:3,7 124:11 125:13 | States 126:3,7 teaching
84:17 11:25 127:7

THE SULLIVAN GROUP OF COURT REPORTERS

Index: specifically—teaching

Meta Platforms, Inc. - Ex. 1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 148 of 151


http://www.sullivancourtreporters.com/

teachings
128:9

technical
27:2 33:5,7 44:10

technological
121:19

teeth
56:23

telling
44:17 45:2,9

ten
92:25

tendency
62:22

term
11:20,24 72:8 76:4 91:1

terminal
118:3,17 119:4

terms
19:19 33:7,16 44:9,10,
12 66:11 70:14 104:7,8
105:3 124:9 126:1

testified
53:11

testify
10:1

testifying
9:17

testimony
9:21 14:24 17:4,7 23:21
24:6,17 30:11 62:18
66:7,24 69:19 72:15
73:574:24 76:7 88:9,16
89:12 92:17 93:16,18
95:15 96:12 97:4,7
99:17,19 102:23 120:17
123:13 127:15 128:3

text
34:3

thing
8:1317:17 31:13 37:8
39:9 46:2 50:25 51:2,8,
10,21 52:6 54:11 70:22
72:7 74:2 84:24 119:16

things
12:313:16 24:13 26:12
33:7,10 34:24 75:12

thinking
26:18 30:16 44:9 46:5
53:9 60:20 69:3,8
101:13

thinks
35:23

thought
110:25

throat
48:6,12

time
9:811:4 20:15 32:11
39:20 74:3 99:24 100:6
122:7 125:8,9,16,25
126:2

times
99:18

tissue
18:24 19:1 20:16,17
21:2,5,7,9 24:14 29:16

tissues
20:8,12

today
8:22 9:17,21 15:19 16:1
38:22 61:18 99:17,19
128:17

today's
11:2,17

tongue
20:18 22:15,22 48:20,
22,25 49:4,5 53:25
54:10 56:12,14

tongue-jaw
22:15,22 23:5

top
116:1

total
108:2

touches
23:2

touching
58:4

tract
20:2,3 22:4,5 40:18,20
41:20 42:5 52:20 54:6
57:9,14,18

training
69:15,20 70:3

transcript
41:11 81:18 82:5
128:13

transcription
42:13

transition
58:21,25

transitioning
58:16 59:6

transmitter
26:18

transmitting
28:18

traverses
117:25

trick
12:21,24 126:25

tricky
13:5126:24

truth
6:5,6

truthful
9:20

truthfully
9:17

tuned
111:7,12,25

tuning
111:20

turbulence
20:4 22:554:6 57:9

turn
57:11 124:10

turned
104:23

turning
104:16 105:3,7,15
120:7

two-microphone
92:9 95:6 96:7 98:3
99:9 100:2

type
25:19 46:9

types
13:21 19:21,25 22:1

typically
34:11 100:17 125:22

U

u.S.
10:3

unambiguously
89:20

unaware
61:18

understand
8:23 10:1 15:23,24
16:21 65:19 73:23
78:23 96:10

understanding
10:4 19:1 21:4,11,17
23:8,14,16 25:3,9 38:5
41:20 47:14 50:12,17
52:7,10 53:3 54:23
57:1,13 62:7 83:1,14,19
93:13 104:11 107:18
120:10,12 121:12
123:25 125:4

understood
9:4 64:16,21

unfreeze
99:15

unmarked
7:23 8:8

unreported
97:2

unsounded
22:12

unvoiced

13:17,22 14:21,23,24
15:5,9 16:11,14,19,25
17:4,7,21,22 19:16,18
20:3 22:4,10,25 25:11
30:11,13,19,21 31:2
34:9,11,12,18,21 35:1,
4,7,13,24 36:4,18 37:5,
23 38:14 39:4,11,17
40:4,13,17 42:2 47:8,
12,16,19 52:22 53:19,
20 54:5,20,24 55:7,13,
18,25 56:3,9,13,17,20,

THE SULLIVAN GROUP OF COURT REPORTERS

Index: teachings—unvoiced

Meta Platforms, Inc. - Ex. 1018

Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 149 of 151


http://www.sullivancourtreporters.com/

24 57:2,8 58:2,9,13,17,
2159:7,11,17 60:2,10,
14,16,24 61:1,8,20
62:4,15 63:1,10,21
121:14,16,20 122:2,5,7

updated
70:4

utter
47:18 62:24

utterance
46:6 49:2 58:17 59:7

utterances
34:13

uttered
35:20 36:11,19 37:3,18
38:12 42:8 49:17

uttering
46:4 49:13

\%

V-A-D
12:13

VAD
12:13,17 13:2,11,24
14:4,8,13 18:8 70:23,24
71:24 120:13,15 122:22
123:1,11,14,23 124:15,
17,21

VADS
18:12,18,21,23

values
116:8 119:17

variable
106:17 107:6,12 109:3,
16 110:19,22 111:7,25
112:18 113:18,25
114:10,21,25 115:15,20

varied
70:14

verify
106:2

version
121:21

vVersus
13:17 25:11 39:4,17
41:7 42:2,13 47:9,16,19
51:6,20 87:8 116:12

vibrate

20:9,12,19 21:10 22:9,
24 23:4,21,22,25 24:2,7
47:18,23 48:10,13,18
52:12,14,24 53:7 57:22
59:20 62:11,12,19,23
63:9,24 64:1,5,6

vibrates
19:2 20:7

vibrating
15:417:3 19:16,17
20:20 23:17 24:4 26:21
30:20,23 47:6,16 48:9
53:21 54:1,12 55:15
59:12,14 61:12 62:15,
25 63:4,14,17,19 64:4

vibration
18:23 24:11,12,18,19,
24 25:16,19,25 26:9,11,
13,15 31:17,23 53:4,6,
13 104:17,22

vibrations
48:4,22,24

vocal

15:4 17:3 19:5,15,16,22
20:1,2,3,7,17,20 21:5,8,
14,18,19 22:2,3,4,7,8,
14,21,24 23:9,13,15,17,
18,21,22 24:2,6,14,18,
19,25 25:4 27:14,15,17,
21,22 28:1,2,9,12,13,21
29:1,4,10,13,14 30:20,
23 31:7,9 40:18,20,23
41:20 42:4,5 47:5,15,23
48:12 49:21 50:3,13,18,
21 51:5,20 52:5,6,7,12,
13,20,24 53:7,8,11,13,
20,22 54:1,6,11 55:9,15
57:2,9,14,15,18,20,24
58:10,12,14,17,24 59:1,
7,19,23 60:1,8,9,14,16,
24 61:1,12 62:8,12,18,
23 63:3,9,13,16,19,23,
25 64:4,5

voce
47:13

voice
11:20,25 12:5,7,10,14
13:6 14:9,10,14,18,25
16:19,21,24 17:5,22,23,
24 18:3,4,5,17 19:2,11
23:20 24:16,20,25

25:11 30:19 31:16,25
35:23 36:2,9 42:17,22,
23 45:6,15,21,24 46:2,
3,5,6 47:7 52:17 53:12
70:23 71:7,12,15 89:9
96:2 123:10,18,19
124:9

voice/nonvoice
124:11

voiced
13:17,22 14:21 15:5
16:25 17:21 19:15,18,
21,25 22:2 30:20 34:8,
9,21 35:4,13 36:4,18
37:5,23 38:14 39:4,17
40:4,9,13,17 42:1 46:9,
13,19,23 47:3,5,11,16,
19,22 48:1,14,21 49:1,
9,14 52:7,23 58:16,21
59:6,12,19,24 60:8,13,
15,23,25 61:7,19 63:22
122:5

voicing
12:18 13:3,6,7,9,12
14:5,10,18 15:9,14
16:11,15,20,24 17:8,14,
19

voltage
107:24 108:2,5,10,13
114:12 115:23,25
116:3,4 118:13 119:17

w

Wait
85:9

Wang
6:8 10:22 11:15 12:23
13:10 14:3,12 15:8
16:9,17 17:18 18:7,19
20:11 23:6 24:5,10
25:2,15 27:20 28:6
29:2,8 30:10 31:4 32:4,
12 35:10 36:1,20 38:4,
21 39:20,23 40:8 41:1,
13,17 42:6,15 43:10,24
44:22 45:13 46:1,18
47:1 54:14 56:4 57:23
58:22 60:6,22 61:6 62:2
65:3,6 66:6,15 67:9
69:9 70:9,16 72:1,11,23
73:4,18 74:13 75:3

77:7,24 78:5,22 79:10,
2080:281:11 82:17
83:8,15,20 84:5,14
85:12 86:1,11,20 87:6
89:11 90:3,17 91:4,15,
2392:1193:1,4 94:3
96:9 97:6 98:12 99:16
100:18,22 101:9,20
102:1 103:1,9 104:10
105:9 106:6 108:17
109:24 110:16 111:22
112:16 113:16 114:18
115:17 116:21,24
117:1,23 119:1 121:7
122:16 123:6,24 124:13
125:3 126:18 127:14
128:2,10,15,18

wanted
100:2 127:23

wave
27:11,12 104:19

waveform
65:22,24 66:12,14
67:19 68:8,11,19 69:18
72:20 73:7,9 75:14,20,
22 76:6 84:2 86:14,21
97:19 100:10

waves
18:17 25:22 26:2,5 27:4
49:7,18 52:16 105:6

ways
31:24 32:15 37:14 94:9,
14 101:17 102:4,5
105:5 116:7

weaker
47:21

website
51:16

weighted
109:9

whatnot
54:10

whisper
34:10 52:22 62:3,10,13,
16 63:15,24 64:2

whispered
22:10,12,25 63:10,13,
18,20,22 64:1

whispering

THE SULLIVAN GROUP OF COURT REPORTERS
Index: updated—whispering
Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01291. Pace 150 of 151


http://www.sullivancourtreporters.com/

47:12,14,17 62:8,19
63:1,16

white
54:8,9

window
7:18 51:22

windows
7:15

wondering
36:23

word
38:6,7,24 39:1 46:8
49:16 50:6 62:17
103:25

words
16:2 34:1,10,13 35:6,9
42:21 44:19 55:7,15
62:24

work
10:20 36:10 122:11,19
124:16,20

worked
11:22

works
104:12,14,15 111:4

wrap
116:22

writing
93:25

written
12:10

year
6:18 11:1

zebra
41:9,19 42:10

zh
38:20 40:22

THE SULLIVAN GROUP OF COURT REPORTERS

Index: white—zh

Meta Platforms, Inc. - Ex. 1018
Meta Platforms, Inc. v. Jawbone Innovations, LL.C
IPR2023-01291. Pace 151 of 151


http://www.sullivancourtreporters.com/

	Transcript
	Cover
	Caption
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132

	Word Index
	Index: --o0o--..8:13
	--o0o-- (2)
	1 (31)
	10 (1)
	1001 (2)
	1005 (3)
	1006 (1)
	1007 (3)
	10:02 (1)
	10:13 (1)
	10:26 (1)
	11:12 (1)
	11:24 (1)
	12 (15)
	13 (1)
	14 (22)
	140 (1)
	15 (5)
	16 (7)
	19 (2)
	198 (2)
	1A (2)
	1B (1)
	2 (2)
	20 (4)
	2023-01291 (1)
	2024 (1)
	208 (17)
	21 (1)
	22 (1)
	23 (3)
	24 (20)
	25 (11)
	26 (12)
	27 (1)
	28 (2)
	29 (3)
	2:48 (1)
	3 (1)
	30 (1)
	31 (2)
	32 (7)
	33 (1)
	35 (1)
	36 (10)
	38 (6)
	4 (12)
	42 (3)
	43 (1)
	44 (3)
	49 (3)
	5 (1)
	50 (2)
	51 (3)
	53 (1)
	54 (2)
	543 (28)
	57 (3)
	58 (1)
	60 (3)
	62 (2)
	65 (3)
	8,467,543 (1)
	8:03 (1)
	8:13 (1)

	Index: 9:03..appropriately
	9:03 (1)
	9:15 (1)
	A-B-D (1)
	A-D-D (1)
	A-K-B-A-R (1)
	a.m. (9)
	abduction (3)
	ability (5)
	absent (5)
	absolutely (2)
	access (1)
	accurate (3)
	accurately (9)
	acoustic (102)
	acoustics (1)
	acronym (1)
	activity (31)
	actual (2)
	adapt (1)
	add (2)
	added (1)
	adding (1)
	addition (8)
	additional (1)
	adduction (4)
	adjust (1)
	adjusted (2)
	adjuster (1)
	adjusting (2)
	adjustment (1)
	admit (1)
	admitted (1)
	advance (1)
	agree (6)
	agreeing (1)
	ahead (3)
	aim (1)
	aimed (10)
	air (19)
	airflow (15)
	Akbar (3)
	algorithm (7)
	algorithms (7)
	align (2)
	aligns (2)
	allowed (1)
	amount (8)
	amplitude (18)
	amplitudes (1)
	analog (7)
	Anderson (2)
	Anderson's (3)
	Andrea (16)
	annotations (3)
	anonymous (1)
	answering (2)
	anyplace (1)
	apologies (4)
	apologize (1)
	applicable (1)
	application (1)
	applications (3)
	applied (3)
	applies (2)
	apply (3)
	applying (1)
	appropriately (2)

	Index: arbitrary..chase
	arbitrary (1)
	area (3)
	argue (1)
	arguments (2)
	array (64)
	arrow (2)
	art (3)
	articulated (1)
	artificial (1)
	aspects (2)
	association (1)
	assume (1)
	assumed (1)
	attorneys (1)
	audio (1)
	automatic (2)
	automatically (6)
	avoid (1)
	aware (13)
	back (21)
	back-and-forth (2)
	background (4)
	bad (1)
	based (26)
	basic (4)
	basically (7)
	bathroom (1)
	begin (1)
	beginning (2)
	big (2)
	bit (5)
	bits (1)
	blah (3)
	block (4)
	blocked (1)
	blocking (2)
	blocks (1)
	body (1)
	bottom (1)
	break (28)
	breaks (1)
	broad (4)
	browser (1)
	built (3)
	bursts (2)
	calculate (14)
	calculated (6)
	calculating (7)
	calculation (41)
	calculations (2)
	calibrate (2)
	calibration (5)
	called (2)
	cancellation (2)
	cancelled (1)
	capacitor (8)
	case (13)
	cases (6)
	catch (1)
	causing (2)
	caveat (1)
	certified (1)
	chances (1)
	change (12)
	changed (3)
	changing (2)
	chase (1)

	Index: chilled..context
	chilled (1)
	Chrome (3)
	circuit (4)
	claim (39)
	claims (18)
	clarification (20)
	clarify (5)
	clarity (1)
	clean (4)
	cleaned (1)
	clear (14)
	close (8)
	closed (17)
	closely (5)
	closes (1)
	closest (2)
	closing (4)
	closure (1)
	collected (1)
	collecting (2)
	column (30)
	columns (1)
	combine (1)
	comments (1)
	commonality (1)
	commonly (1)
	communications (1)
	comparable (3)
	compare (1)
	compared (3)
	comparing (1)
	compensate (1)
	complement (1)
	complete (3)
	completely (3)
	component (5)
	components (6)
	computation (1)
	computations (1)
	compute (1)
	computed (1)
	computer (4)
	concede (2)
	concept (1)
	concepts (1)
	concluded (1)
	conditions (1)
	configuration (7)
	configured (1)
	confirm (1)
	confusing (1)
	confusion (2)
	connecting (1)
	conscious (1)
	constant (4)
	constrict (2)
	constricted (1)
	constricting (1)
	constriction (1)
	constrictions (3)
	constructed (1)
	construction (5)
	construe (2)
	construed (5)
	construing (2)
	content (11)
	contention (1)
	contents (4)
	context (50)

	Index: contexts..describe
	contexts (1)
	continuous (2)
	contract (1)
	contradicting (2)
	control (26)
	controlling (2)
	conversations (2)
	copies (6)
	cops (1)
	copy (3)
	cord (8)
	cords (49)
	core (1)
	correct (20)
	corrected (1)
	Correcting (1)
	correctly (11)
	correspondingly (1)
	corresponds (2)
	corrupted (2)
	corrupting (1)
	Counsel (1)
	couple (2)
	coupled (2)
	court (22)
	cover (1)
	Cowell (123)
	cows (1)
	create (5)
	creates (2)
	creating (2)
	critical (1)
	crossing (1)
	cryptic (1)
	curious (2)
	current-limiting (1)
	cut (1)
	data (4)
	day (1)
	DC (10)
	debate (1)
	decimal (1)
	declaration (20)
	declarations (1)
	deferring (1)
	degree (9)
	delivery (1)
	denoise (15)
	denoised (26)
	denoising (40)
	dependent (1)
	depending (4)
	depends (2)
	deposed (1)
	deposition (8)
	depth (1)
	describe (5)

	Index: describing..emphasized
	describing (1)
	description (2)
	designed (2)
	desire (1)
	details (1)
	detect (50)
	detected (5)
	detecting (19)
	detection (18)
	detectors (4)
	detects (4)
	determine (1)
	developments (1)
	device (2)
	dictate (1)
	dictates (1)
	difference (27)
	differences (2)
	differentiate (1)
	differentiating (1)
	difficult (1)
	digital (11)
	digitize (1)
	digitizing (1)
	direct (4)
	direction (1)
	directly (7)
	disagree (1)
	discrete (1)
	discretize (1)
	discuss (1)
	discussed (9)
	discussing (1)
	discussion (5)
	discussions (1)
	distinct (2)
	distinction (6)
	distinctions (1)
	distinguish (4)
	distinguished (1)
	distinguishing (1)
	disturbance (6)
	divider (1)
	dividing (2)
	division (3)
	divulge (1)
	Doctor (1)
	documents (3)
	domain (8)
	domains (1)
	Doppler (2)
	draft (1)
	drawing (1)
	draws (1)
	drop (1)
	dropped (2)
	due (1)
	duty (1)
	earlier (14)
	effectively (1)
	electrical (10)
	electromagnetic (18)
	element (4)
	elements (1)
	EM (17)
	embodiment (2)
	embodiments (12)
	emphasis (2)
	emphasize (1)
	emphasized (1)

	Index: enables..full
	enables (2)
	encompass (1)
	encountered (1)
	end (3)
	energy (1)
	English (3)
	envisioning (1)
	equals (1)
	errors (2)
	essentially (1)
	estimate (29)
	estimates (2)
	EXAMINATION (1)
	examples (8)
	exemplifies (1)
	exhaustive (1)
	Exhibit (9)
	expedited (1)
	experience (2)
	expert (1)
	explain (3)
	explained (2)
	explains (2)
	explicit (1)
	explicitly (2)
	extent (4)
	fact (1)
	failures (1)
	fair (20)
	familiar (1)
	fashion (2)
	fed (1)
	feeding (1)
	feel (6)
	field (6)
	figure (11)
	figures (2)
	files (1)
	filter (3)
	filters (1)
	find (1)
	finding (1)
	fine (1)
	finish (1)
	fix (2)
	flow (3)
	focus (7)
	focused (1)
	focusing (1)
	fold (23)
	fold's (1)
	folder (2)
	folds (63)
	Forget (1)
	form (118)
	forward (1)
	free (1)
	frequencies (6)
	frequency (18)
	front (9)
	frozen (2)
	full (2)

	Index: fully..individually
	fully (2)
	function (3)
	functions (1)
	fundamental (2)
	gain (6)
	gave (1)
	general (10)
	generally (5)
	generate (22)
	generated (8)
	generating (30)
	generating' (1)
	generation (19)
	generic (2)
	give (17)
	giving (1)
	glottal (4)
	goal (5)
	good (10)
	Google (8)
	Grace (1)
	granted (1)
	great (1)
	guess (3)
	guns (1)
	H1 (3)
	H2 (1)
	hairs (1)
	hand (1)
	happen (1)
	hard (15)
	harder (2)
	hate (1)
	head (9)
	hear (6)
	heard (7)
	helpful (1)
	hey (1)
	high (1)
	high-pass (2)
	higher (4)
	highest (2)
	hold (1)
	holes (1)
	Holzrichter (17)
	home (3)
	hope (2)
	hour (1)
	hours (1)
	human (1)
	hypotheticals (1)
	identify (5)
	immediately (2)
	implement (1)
	implementation (3)
	implemented (1)
	implicitly (8)
	improve (1)
	inadvertently (1)
	include (6)
	included (1)
	includes (8)
	including (3)
	incorrect (1)
	incorrectly (2)
	independent (22)
	indicators (1)
	indirectly (1)
	individually (1)

	Index: information..made
	information (5)
	informed (1)
	initial (1)
	input (5)
	instance (1)
	instances (4)
	instruct (1)
	instruction (1)
	intending (1)
	intent (3)
	interest (7)
	interested (3)
	interesting (1)
	interpret (11)
	interpretation (9)
	interpreted (1)
	interpreting (3)
	intervals (1)
	intrinsically (2)
	involve (8)
	involved (18)
	involves (21)
	involving (1)
	IPR (2)
	issue (1)
	jaw (4)
	Jawbone (3)
	job (1)
	jog (1)
	July (1)
	jumping (1)
	kidding (1)
	kind (23)
	kinds (6)
	knowing (1)
	label (2)
	labeling (2)
	language (7)
	larger (1)
	learning (2)
	leave (5)
	left (1)
	legible (1)
	letter (1)
	level (13)
	levels (4)
	limit (2)
	limitations (1)
	limiting (2)
	lines (8)
	linguistics (2)
	lips (3)
	list (2)
	listed (4)
	literally (2)
	loaded (1)
	long (3)
	longitudinal (1)
	looked (2)
	loss (1)
	lot (4)
	loud (4)
	louder (2)
	low (1)
	lower (2)
	lowest (1)
	lowest-frequency (1)
	M-U-H-A-M-M-A-D (1)
	M1(z) (1)
	M2(z) (1)
	machines (1)
	made (1)

	Index: Madison..move
	Madison (1)
	main (34)
	major (4)
	make (19)
	makes (3)
	making (3)
	manipulating (1)
	manner (1)
	manual (1)
	manually (1)
	markings (1)
	match (2)
	matched (1)
	matches (1)
	material (3)
	matter (2)
	maximum (2)
	meaning (2)
	means (14)
	meant (2)
	measurable (1)
	measure (2)
	measuring (1)
	mechanism (9)
	mechanisms (6)
	medications (1)
	memory (2)
	mentioned (2)
	Meta (1)
	method (9)
	methods (1)
	Mic (8)
	microphone (151)
	microphone's (1)
	microphones (18)
	mics (2)
	middle (2)
	millisecond (1)
	mind (2)
	minimal (1)
	minimize (1)
	minimized (1)
	minimum (2)
	minus (3)
	minute (2)
	minutes (3)
	mislabel (1)
	missed (2)
	Mm-hmm (1)
	mode (1)
	modification (1)
	modified (1)
	modified-white (4)
	modify (1)
	modulate (1)
	modulated (1)
	modulating (2)
	modulation (1)
	module (1)
	MONDAY (1)
	morning (2)
	motion (12)
	motions (3)
	motivation (4)
	motivations (1)
	mouth (2)
	move (27)

	Index: movement..organ
	movement (21)
	moves (3)
	moving (5)
	Muhammad (1)
	multiple (18)
	multiplication (11)
	multiplied (2)
	multiply (2)
	multiplying (2)
	muscle (1)
	muscles (1)
	nap (1)
	narrower (2)
	natural (2)
	nature (1)
	navigate (1)
	necessarily (27)
	neck (9)
	needed (2)
	negative (2)
	network (2)
	nice (2)
	noise (67)
	noise.' (1)
	non-zero (2)
	nonacoustic (6)
	normal (1)
	notations (1)
	notes (3)
	noticed (1)
	noticing (2)
	nuanced (3)
	number (9)
	numbered (1)
	object (7)
	objection (116)
	observing (1)
	occur (5)
	occurred (1)
	occurring (2)
	occurs (3)
	office (2)
	onset (3)
	Oops (1)
	op-amp (14)
	open (49)
	opened (4)
	opening (4)
	operates (1)
	operation (6)
	opinion (8)
	opinions (1)
	optical (1)
	order (24)
	organ (4)

	Index: output..previous
	output (16)
	outputted (1)
	outputting (1)
	overlap (1)
	p.m. (1)
	pages (1)
	paper (2)
	papers (2)
	paragraph (12)
	paragraphs (1)
	parameters (3)
	parse (3)
	parsing (2)
	part (28)
	partly (2)
	parts (11)
	pass (1)
	passes (1)
	passing (2)
	patent (37)
	patents (3)
	path (3)
	pause (1)
	paving (1)
	pdfs (2)
	pending (1)
	perfect (1)
	periodic (2)
	personally (1)
	perspective (1)
	petition (2)
	Ph.d. (1)
	phase (3)
	phoneme (12)
	phonemes (1)
	phrase (2)
	physical (4)
	physically (2)
	physiologic (1)
	physiological (7)
	physiology (1)
	pick (1)
	piece (2)
	place (5)
	places (1)
	play (1)
	plural (15)
	point (5)
	pointer (8)
	points (1)
	portion (5)
	portions (3)
	POSITA (2)
	position (11)
	possibly (3)
	potentially (3)
	preclude (2)
	predetermined (1)
	Predominantly (1)
	preferably (2)
	prepare (2)
	preparing (2)
	presence (13)
	present (13)
	preserve (1)
	pressure (15)
	pretty (1)
	prevent (1)
	prevents (1)
	previous (8)

	Index: previously..record
	previously (1)
	primarily (6)
	primary (3)
	primitive (1)
	principle (1)
	principles (1)
	print (1)
	prior (3)
	pristine (1)
	privacy (1)
	problem (1)
	problems (1)
	proceed (1)
	proceeding (3)
	proceedings (2)
	process (1)
	processed (2)
	processing (22)
	produce (12)
	produced (6)
	produces (3)
	producing (2)
	production (20)
	program (1)
	programs (1)
	provide (2)
	provided (2)
	providing (3)
	pulses (1)
	purpose (7)
	purposes (3)
	put (2)
	quantity (1)
	quantize (1)
	question (63)
	questions (6)
	quick (4)
	quickly (1)
	quote (4)
	quotes (2)
	quoting (1)
	rabbit (1)
	radar (3)
	raised (1)
	rapid (2)
	rapidly (8)
	re-answer (1)
	re-ask (2)
	read (11)
	reading (9)
	reads (1)
	real (4)
	reality (1)
	realize (1)
	reason (2)
	recall (2)
	receive (2)
	received (4)
	receiving (1)
	recess (4)
	recite (1)
	recited (13)
	recites (4)
	recognition (31)
	recognize (13)
	recognizes (5)
	recognizing (2)
	record (14)

	Index: reduce..scale
	reduce (1)
	refer (27)
	reference (11)
	referencing (1)
	referred (7)
	referring (29)
	refers (8)
	reflect (1)
	reflected (5)
	reflects (1)
	refresh (1)
	regard (2)
	related (9)
	relation (1)
	relationship (2)
	relative (1)
	relevance (2)
	relevant (11)
	relying (1)
	remember (8)
	reminding (1)
	remove (2)
	removing (1)
	repeat (15)
	repeating (1)
	rephrase (2)
	reported (1)
	reporter (22)
	represent (2)
	representation (3)
	representative (1)
	representing (1)
	represents (1)
	requested (19)
	requests (1)
	require (9)
	required (1)
	requires (2)
	requiring (1)
	reread (1)
	research (1)
	resistance (7)
	resistor (26)
	resistors (1)
	response (2)
	responsive (1)
	rest (4)
	restart (1)
	Resting (1)
	restrictions (1)
	result (1)
	resulting (1)
	retained (2)
	review (1)
	reviewed (2)
	Rich (2)
	risk (1)
	room (1)
	rough (2)
	rules (2)
	S(z) (1)
	S-A-Y-E-E-D (1)
	sake (1)
	Sam (1)
	Samantha (3)
	sample (1)
	samples (1)
	sanity (1)
	Sayeed (18)
	scale (1)

	Index: scaler..specific
	scaler (1)
	scanning (1)
	schematic (1)
	scope (1)
	screaming (1)
	secondary (4)
	section (1)
	sections (1)
	secure (1)
	segments (1)
	selected (4)
	selecting (2)
	send (2)
	sending (1)
	sends (1)
	sense (7)
	sensor (47)
	sensors (11)
	sentences (3)
	separate (4)
	SEPTEMBER (1)
	serves (1)
	set (4)
	sh (1)
	shape (5)
	short (1)
	side (2)
	signal (119)
	signals (168)
	signals' (1)
	signals.' (1)
	significance (1)
	silly (1)
	similar (5)
	similarity (2)
	simple (1)
	simpler (1)
	simplest (3)
	single (6)
	singular (1)
	sitting (1)
	situations (3)
	sixteen (1)
	size (1)
	slightly (1)
	slow (1)
	smaller (2)
	smoother (1)
	sotto (1)
	sound (48)
	sounded (1)
	sounds (12)
	source (1)
	speak (6)
	speaker (5)
	speaker's (2)
	speaking (5)
	special (1)
	specific (14)

	Index: specifically..teaching
	specifically (18)
	specification (8)
	specifications (3)
	specificity (1)
	specifics (1)
	speculating (2)
	speech (197)
	speeches (1)
	speed (3)
	spell (1)
	spend (1)
	spit (1)
	spits (1)
	splitting (1)
	spoke (2)
	square (1)
	ss (1)
	stand (1)
	standard (1)
	staring (2)
	start (3)
	started (3)
	starting (8)
	state (6)
	state-of-the-art (1)
	stated (5)
	statement (2)
	states (1)
	stick (2)
	sticking (1)
	sticky (1)
	stop (2)
	store (1)
	strength (2)
	strictly (1)
	strike (19)
	striking (1)
	strong (1)
	stuff (1)
	subband (17)
	subbands (20)
	subset (1)
	subsystem (4)
	subtracting (4)
	subtraction (7)
	suppression (2)
	surrounding (2)
	sworn (1)
	system (38)
	systems (1)
	table (3)
	takes (1)
	taking (5)
	talk (1)
	talked (1)
	talking (5)
	talks (1)
	tapping (2)
	taught (4)
	tautological (1)
	teach (1)
	teaches (1)
	teaching (2)

	Index: teachings..unvoiced
	teachings (1)
	technical (4)
	technological (1)
	teeth (1)
	telling (3)
	ten (1)
	tendency (1)
	term (5)
	terminal (3)
	terms (14)
	testified (1)
	testify (1)
	testifying (1)
	testimony (33)
	text (1)
	thing (18)
	things (8)
	thinking (9)
	thinks (1)
	thought (1)
	throat (2)
	time (14)
	times (1)
	tissue (10)
	tissues (2)
	today (10)
	today's (2)
	tongue (13)
	tongue-jaw (3)
	top (1)
	total (1)
	touches (1)
	touching (1)
	tract (13)
	training (3)
	transcript (4)
	transcription (1)
	transition (2)
	transitioning (2)
	transmitter (1)
	transmitting (1)
	traverses (1)
	trick (3)
	tricky (2)
	truth (3)
	truthful (1)
	truthfully (1)
	tuned (3)
	tuning (1)
	turbulence (4)
	turn (2)
	turned (1)
	turning (6)
	two-microphone (6)
	type (2)
	types (4)
	typically (3)
	U.S. (1)
	unambiguously (1)
	unaware (1)
	understand (9)
	understanding (33)
	understood (4)
	unfreeze (1)
	unmarked (2)
	unreported (1)
	unsounded (1)
	unvoiced (99)

	Index: updated..whispering
	updated (1)
	utter (2)
	utterance (4)
	utterances (1)
	uttered (8)
	uttering (2)
	V-A-D (1)
	VAD (22)
	VADS (4)
	values (2)
	variable (17)
	varied (1)
	verify (1)
	version (1)
	versus (14)
	vibrate (32)
	vibrates (2)
	vibrating (27)
	vibration (20)
	vibrations (3)
	vocal (142)
	voce (1)
	voice (64)
	voice/nonvoice (1)
	voiced (63)
	voicing (18)
	voltage (12)
	Wait (1)
	Wang (138)
	wanted (2)
	wave (3)
	waveform (21)
	waves (10)
	ways (10)
	weaker (1)
	website (1)
	weighted (1)
	whatnot (1)
	whisper (10)
	whispered (9)
	whispering (7)

	Index: white..zh
	white (2)
	window (2)
	windows (1)
	wondering (1)
	word (10)
	words (11)
	work (6)
	worked (1)
	works (4)
	wrap (1)
	writing (1)
	written (1)
	year (2)
	zebra (3)
	zh (2)





