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AKBAR M SAYEED, Ph.D.,
a wtness herein, having been sworn, was exam ned and
testified as foll ows:
THE W TNESS: Yes, | do.
THE REPORTER.  Thank you.
THE W TNESS: Thank you.

111
- EXAM NATI ON-
BY M5. WANG
Q Good norning, Dr. Sayeed. It's nice to see you
again.

A Good norning, Gace. Good to see you.

Q We didn't read our appearances into the record,
but nmy nane is G ace Wang with the firm Paul Hasti ngs,
representing Meta, petitioner in these | PR proceedi ngs;
and with ne today are Associate Ingrid Kao and Sunmer
Associ ate Alia Basar.

Dr. Sayeed, can you pl ease state and spell your
full name for the record.

A Yes. M first nane is Akbar, A-K-B, as in boy,
A-R, ny mddle nane is Muhammad, M as in Mary,
UHA-MMA-D, as in David; and ny last nane is Sayeed,
S, as in Sam A-Y-E-E-D, as in David.

Q Thank you.

And where are you sitting today?

THE SULLI VAN GROUP OF COURT REPORTERS
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It | ooks Iike the sane place as | ast week.
A Yes. | amin ny hone office in Mdison,
W sconsi n.
Q Thank you.

And | ast week was your first deposition?

A Yes.

Q I s today your second deposition?

A Yes, yes.

Q kay. So you haven't -- you haven't been

deposed since | ast week?

A No, thank God.

Q Do you have any papers in front of you,
Dr. Sayeed?
A Yes, | do have -- let ne give you -- so | just

have the hard copies of the table of contents of ny
declarations for '213 and '611; and then table of
contents for the petitions for '213, '611; and the table
of contents for Dr. Kenny's declarations; and then | have
hard copi es of sone of the patents, Avendano and Visser,
in particular; and | have hard copies of the first four
pages of '213 and '611; and the -- the hard copies of the
clains in the two patents, '213 and '611, and that's
about it.

And then | have, you know, the corresponding

docunents open in three different PDF w ndows, Adobe

THE SULLI VAN GROUP OF COURT REPORTERS
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wi ndows, and none of them have any narki ngs or anyt hing.
They are cl ean.

Q kay. So there are no markings or annotations
on any of the papers?

A No.

Q Thank you.

And there are no markings or annotations on any
of the PDF's that are open on your screen?

A Yes, there are no markings there. Yeah. The
original is clean.

Q And on your conputer or device that you' re using
to do this deposition, are there any other applications
or prograns open other than the Zoom and the PDF' s?

A No, | just had a browser open. | just closed
it, so nothing else is open.

Q Thank you.

At any point during the deposition, if you do
end up havi ng anot her program or application open, wl|
you pl ease |l et us know.

A Yes, | wll.

Q And i f you do have another piece of paper that

you di scover is in front of you, can you please |et us

know.
A Yes, | wll.
Q Ckay. So we've been -- we've just been through
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this, but I"'mstill going to go through the ground rul es
i f that's okay.

So we have a court reporter transcribing the
deposition, so let's try not to talk over each other.

I s that okay?

A Yes.

Q If you do not understand a question that | ask,
pl ease do ask, and | will try to clarify the question.

I s that okay?

A Yes.

Q And that way if you do provide an answer to a
guestion that | ask, then we will all know that you
under stood the question that was asked.

I s that okay?

A Yes.

Q W' re going to take breaks about once an hour or
so. If -- but if you need a break at any other tine,
just let us know.

I s that okay?

A Yes.

Q | just ask that if there's a pending question,
that you provide an answer to that pendi ng question, and
t hen we can do the break.

I s that okay?

A Yes.

8
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Q s there anything that would prevent you from
testifying conpletely, truthfully, and accurately today?

A No.

Q Are you on any nedications that woul d prevent
you from providing conplete, accurate, truthful testinony
t oday?

A No.

Q And is there anyone else in the roomw th you

ri ght now?
A No.
Q So, Dr. Sayeed, you understand that you are here

to testify about your opinions in tw proceedi ngs?

A Yes.

Q And the first proceeding is | PR2023-01084
regarding U S. Patent 8,321,213; is that right?

A Yes.

Q And the second proceeding is | PR2023-01128
regarding U.S. Patent 8, 326,6117

A Yes.

Q And today -- you already said this in one of
your answers before, but I'I|l just refer to the patents
as "the '213 patent” and "the '611 patent” if that's
okay.

A Yes. Thank you.

Q The decl arations you submtted in both

9
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proceedi ngs -- would you agree that they're really
simlar to each other?
A Yes, they're substantively simlar, yes.
Q Wul d you say that they're substantively

identical or the same?

A Yeah. It's very simlar, yes. Al nost.

Q Al nost identical?

A Al nost identical, yes.

Q So if -- you know, during today's deposition, |

m ght be focused on one patent or in one proceedi ng, but
| wll ask -- sorry. Strike that.

During the deposition today, sone of the
guestions m ght be focused on one proceedi ng or one of
the patents, but I -- I'masking you if you can explain
i f your answer to that question would be different if
it's applied to the other proceeding or the other patent.

I s that okay?

A kay. So | would only explain it if the answer
woul d be different. |If not, I wll -- we can assune that
they are the sane.

I s that okay?

Q Yes, yes. That's -- that's what I'mtrying
to -- that's --

A Ckay.

Q -- that's what I'mtrying to say. So --

10
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A Ckay. (ood.

Q Yeah. So if you're -- if -- if the question is
directed to one proceedi ng or one patent and you provide
an answer wi thout referring to the other proceeding or
the other patent, we wll assune that the sanme answer
applies to both proceedi ngs and both patents unl ess you
clarify and give an expl anati on.

A Yes, that is okay. That's perfect.

Q And earlier you nentioned that you' ve reviewed
or that you have a portion of or all of Dr. Kenny's
declarations with you or in front of you?

A Yeah. | just have the hard copy of the table of
contents. | just -- yeah. That just helps ne. But |
have the entire declaration and deposition electronically
in front of ne.

Q kay. Before these proceedi ngs, were you
famliar wwth Dr. Kenny?

A | mean, I'm-- not really, | nean, personally or
anything, no. | only learned of himthrough this work.

Q Through the work with Jawbone?

A Yes.

Q kay. Before being engaged by Jawbone, had you
ever heard of a voice activity detector?

A | -- you know, | mght have heard of it, but not

really in the context that |'ve gotten to knowit in the
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wor k wi th Jawbone.

Q Sois it fair to say that you were less famliar
with voice activity detecters before you started working
wi th Jawbone?

MR. CONELL: (Objection to form

THE WTNESS: Well, the specific version in
here, but I"'mquite famliar with the general idea of
detectors and, you know, voice detection and detection of

many kinds of signals. So yes, the specific ones, you

know, specifically the -- you know, as discussed in these
patents, for exanple, yeah, | was not famliar with

t hose.

BY M5. WANG

Q You said you were quite famliar with voice
detection.

Is that before you were engaged by Jawbone?

A Wll, | just said I'mquite famliar with the
concept -- you know, engineering, mathematical, physical
concept of detection. So, you know, mny background is in
signal processing technology, so I"'mquite famliar with
how to detect the presence of signals or signhatures and
SO on; so not necessarily voice detection, per se, but
detection of many different kinds of signals.

Q Is it fair to say that nost of your work --

sorry. 1'll strike that.

12
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Is it fair to say that before being retai ned by
Jawbone, that nost of your work had focused on
el ectromagneti c signal s?

A It's fair to say. Although, you know, | think
woul d clarify that, you know, the basic, you know -- as |
said, nmy background is in signal processing techniques
and concepts and theories and applications, and as -- and
particul ar applications that | worked on are in wreless
comruni cati ons, which involves el ectromagnetic signals;
however, the basic concepts are very simlar, identica
theoretically, conceptually; and the techni ques, whet her
it's whatever kind of signal, whether they are
el ectromagnetic or they are acoustic signals.

And there could be other signals. And |I've
wor ked on projects -- for exanple, | worked on a DARPA
project in -- | think it was 2001 t hrough 2004, which
part of it we were devel opi ng these network of sensors,
and these are acoustic sensors for detecting and tracking
vehicles noving in a coverage area, so | was famliar
wi th acoustic signal processing as well. Yeah.

Q Did those -- for your DARPA project, did the
acoustic sensors -- were they targeted for voice activity

det ecti on?

NN
a b

A No, they were not necessarily. They were

targeted for, you know, detecting vehicles and things
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like that. But again, the idea was to, you know,
di stinguish or separate signals of interest from
background noi se, which is generally the case in many
signal processing applications, as the case here.

Q Are there any differences between
el ectromagneti c signals and acoustic signal s?

A Yes, there are. You know, one big one is that
el ectromagnetic signals don't need any nediumto
communi cate. They can go in vacuum whereas acoustic
signals require nmedium you know, so they are pressure
waves.

And the other big one is that the speed of sound
is much | ower than the speed of light, so it's about
330 neters per second versus, | think, 300,000 kil oneters
per second in |ight.

Q So let's take those one at a tine.

So the fact that el ectromagnetic signals don't
need any nmediumto conmuni cate but that acoustic signals
do require nediumto communi cate because they're pressure
waves -- does that change how the signals are processed?

MR, CONELL: (bjection to form

THE WTNESS: Well, not -- you know, that's a
techni cal question, and we could be tal king about it for
a long tine.

But | think the main thing -- the essenti al

14
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| deas are not different in the sense that, you know,
the -- there are characteristics of signals which are,
you know, worse in the sense that, whether they are

t hrough acoustic waves or el ectromagneti c waves, they
share the sane things.

For exanple, 4EA theory is one way which
descri bes, you know, the frequency content of signals,
and filtering is based on that. So there are sone
characteristics which are i ndependent of that.

Now, in sone cases, you know, we can -- the
paraneters of the algorithns that we may use to process
the signals may use information about the speed of sound
versus speed of light. For exanple, the delays. You
know, delays cone in -- play an inportant role in this
case as well in sonme ways, and so the actual calcul ation
of the delay for a particular distance would be different
because the speeds are different, and that may change the
paranmeters in the algorithns, but the basic concepts are
really the sane.

| hope that gives you sone idea.

BY M5. WANG

Q Do the di fferences between el ectromagnetic
signal s and acoustic signals affect the hardware that is
used to receive these signal s?

A Yes, to sone extent. | think one of the nobst

15
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i nportant ones, perhaps, is, you know, in digital

processi ng, you know, one of -- you sanple the signals in

time, and -- and so the sanpling rates -- the rate of
whi ch you sanple the signals can be quite a bit
different.

For exanple, you know, in the case of just, you
know, human voice, for exanple, you know, the highest
frequencies that we can detect are about 20 kil ohertz,
nost humans, 20, 000 cycl es per second; so your sanpling
rates are going to be on the order of, you know, 40, 50,
or maybe 100, 000 sanpl es per second.

Wth el ectromagnetic waves, you know, the
frequencies -- the highest frequencies can be nuch
| arger. So, for exanple, in cellular conmunication
signals, you know, there could be frequencies in
gi gahertz or bandw dths which are in negahertz; so now
your sanpling rates are in mllions of sanples per
second.

So | think that's one aspect of hardware where
you convert the analog signals into digital format woul d
be different. How they' re processed, again, is -- is --
the same principles apply for the nost part, yeah.

Q And is it fair to say that el ectromagnetic
signal s are received over antennas?

A Yes. And -- yeah. Yes.

THE SULLI VAN GROUP OF COURT REPORTERS
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Q And is it fair to say that acoustic signhals are
recei ved over m crophones?

A Yes, al though m crophones are a form of
antennas. But for acoustic signals, yes. But --

Q Are there --

A Yeah. That m ght be opening unnecessary can of
worms. But, you know, yes.

Q W m ght be getting into it then.

Are there differences between antennas and
m cr ophones?

MR, COWNELL: (Qbjection to form

THE WTNESS: Yes. | think it's not really that
significant for, you know, the case at hand. But again,
that has to do with the -- the nature of the waves, the
pressure waves versus the electromagnetic waves. So at a
very sinple level, in -- in acoustic signals, we are
trying to, you know, neasure the changes in air pressure.
And that's -- for exanple, a diaphragmin a m crophone
may do it.

Whereas in el ectromagnetic signals, we are
trying to neasure the changes in the el ectromagnetic
fields, which is neasured through, you know, changes in
el ectrons flowi ng through an antenna, netallic antenna.

So | think both serve the sane purpose. They're

trying to neasure the signals of interest. How, the
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physi cal nmechanisns, are a little bit different.
BY M5. WANG
Q Bef ore bei ng engaged by Jawbone, had you heard

of a virtual m crophone?

A Not -- you know, not the term per se, but | knew

what the concept is. Yeah.

Q Di d your understanding of virtual m crophone --
strike that.
What was your understanding of -- sorry. Strike

t hat .
What is your understanding of a virtual
m cr ophone?

A Wll, in the sinplest sense, it would be, you

know, where you conbine the signals of, say -- in this --

in the context of these patents, for exanple, conbining

the signals of two or nore physical mcrophones to create

a new signal and that cellular virtual m crophone.

So, for exanple, you know, in the '213 or '611,

you know, you -- those V1 and V2 signals are found by
conbi ni ng the two physical m crophone signals and the
virtual m crophone signal.

So in essence any -- you know, you process two
or nore physical signals from physical m crophones, and
t hose processed signals are referred to as virtual

m cr ophones.

THE SULLI VAN GROUP OF COURT REPORTERS
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Q Earlier, when you were discussing your DARPA
proj ect that used acoustic sensors to detect vehicles,
what was the frequency range that was used for that
det ecti on?

A Well, it is -- it -- it was acoustic signals, so
it was the sane range that you would -- you know, the
signal that we can hear, so up to 20,000 hertz.

Q So you characterize acoustic signals as up to
20, 000 hertz?

MR. CONELL: (Objection to form

THE WTNESS: No, these are the ones that we can
hear. So there are sonething called ultrasound. 1|'m
sure you've heard of it. And that's above the frequency
t hat we can hear.

So acoustic signals can exist at higher
frequencies. It's just that we cannot hear them w th our
ears, just like electromagnetic signals exist at many
ot her frequencies. There's only a small w ndow that we
can see wth our eyes.

BY M5. WANG

Q Do you have any teaching or research experience
i nvol ving beam form ng for acoustic signals?

A I'"ve done a ot of work in beam form ng.
Acoustic signals specifically, in that project, we

definitely did because, you know, it involved a range
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of -- excuse ne -- sensors to detect signals of interest
and their directions.

But generally beamformng -- |'ve been working
on beamformng for a long, long tine. | dream of beam
f or m ng.

Q O her than the DARPA project, have you done
any -- do you have any teaching or research experience
i nvol ving beam form ng for acoustic signals?

A Vell, you know, | can't -- I'msure |'ve done
projects. | wouldn't be surprised if | did projects as
part of courses or even as part of the training for
research in graduate school and undergrad invol ving beam
formng and the particular projects involved, acoustic
signals. | can't quite exactly renmenber because
mat hematically they're just so simlar that we woul dn't
even necessarily distinguish between them

Once you appropriately sanple the signals and
represent them mat hematically, they could be either
acoustic or electromagnetic. So even the bulk of it was
that -- in electromagnetic, | think I m ght have worked
on sone projects and so on. Yeah. And certainly as
applications of signal processing techniques, we do
di scuss, you know, acoustic and el ectromagnetic signals
in our teaching courses and so on.

Q Do you have research or teachi ng experience
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involving interference for acoustic signals?

A Agai n, not necessarily specifically for acoustic
signals. And again, | nay have done sone projects. You
know, certainly in that DARPA project, we did because
there are interfering signals there as well.

But generally interference and dealing with
interfering signals is a big part of signal processing
and conmuni cation systens that | worked on and is tied in
and very nmuch related to the concept of beam form ng and
filtering and so on as well. So I'mvery famliar with
t hat concept even if |I've not worked specifically with
acoustic signals as nmuch as radi o signals or
el ectromagneti c signal s.

Agai n, the concepts are very, very simlar
al nost identical.

Q Do you have research or teachi ng experience
i nvol vi ng noi se suppression for acoustic signals?

A VWell, yes. Noise is -- you know, again, not
specifically for acoustic signals. Noise suppression is
big part of signal processing. Al real world signals
have sone -- are corrupted by noise to sone extent,
and -- and in many applications, we want to renove or
suppress or cancel noise, whether it's acoustic signals
or el ectromagnetic signals.

So | worked on that, again, nostly for radio
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signals, electromagnetic signals. But the mathematics
and the concepts that go behind -- and techniques are the
sane, very simlar, whatever the nature of the signals at
hand. That's what nmakes the whole field of signal
processing so exciting, that it's applicable to many

di fferent kinds of signals and nodality.

Q Do you have any research or teaching experience
i nvol ving adaptive filtering for acoustic signals?

A Vell, very simlar answer. |'ve worked a |ot on
adaptive filters. Again -- | think for, you know, again,
t he DARPA project specifically we did work -- applied
filters, and sone of themwere adaptive filters for
processi ng the signals.

But generally |I've worked a lot on filtering and
adaptive filtering techniques for, you know, suppressing
noi se or interference or extracting desired signals of
interest, specifically in electromagnetic regine. But
again, the concepts apply generally to any kinds of
signals, including acoustic signals.

Q Sois it fair to say that in this context, the
types of processing for electronmagnetic signals are
applicable to acoustic signals?

A Yes, absol utely.

Q Can we turn to your declaration.

" m | ooking at the declaration that you
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submtted in -- for the '213 proceeding.

MR. CONELL: Wich exhibit nunber?
M5. WANG  Sorry. 2005.

MR. COWNELL: Thank you.

THE W TNESS: Thank you.

BY M5. WANG

Q Do you -- do you have that, Dr. Sayeed, in front
of you?

A Yes, | do.

Q I wanted to turn to your claimconstruction in
par agr aph 58.

A Ckay.

Q So in this paragraph 58 of your declaration,
you're stating your opinion that "the term'filter' that
describes a rel ationship for speech between the first
physi cal m crophone and the second physical m crophone
refers to a filter that alters a signal based on the
nont enporal conponents of relative responses to speech of
the first and second physi cal m crophones.™

Do you see that?

A Yes, | do.

Q And this is different fromthe opinion that you
gave in Exhibit -- oh, shoot. | don't have the exhibit.

Do you have the exhibit nunber for the POPR
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decl arati on?
A The first declaration?
Q M ght be -- yeah. M ght be 2002.
MR, CONELL: It's 2002.
THE W TNESS: Yeah.

BY M5. WANG
Q Ckay. Do you have Exhibit 2002 in front of you?
A Yes, | do.
Q Ckay. And paragraph 36 of that exhibit?
A Yes.
Q You provided -- in that paragraph, you provide a
slightly different construction for, quote -- or the

different construction as, quote, "a filter that alters
the magnitude of a signal based on the relative responses
to speech of the first and second physical m crophones.™
Do you see that?

A Yes, | do.

Q So | wanted to wal k through the construction
that you're offering now, and I'mgoing to ask you sone
guesti ons about how -- you know, just conparing the

previ ous construction and the current construction, if

t hat' s okay.

A kay.

Q So, first of all, the word "response" here -- do
you see that in your current -- in your current

24

THE SULLI VAN GROUP OF COURT REPORTERS
Meta Platforms, Inc. - Ex. 1020
Meta Platforms, Inc. v. Jawbone Innovations, LL.C
T1PR2023-01084. Pace 24 of 90


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

constructi on?

A Yes, "the relative responses to speech.”

Q Yes.

A Yeah.

Q So what is -- what is a response to speech?

A Yeah. So this is a -- so, you know, let's | ook

at the whole thing, "relative responses to speech of the
first and second physical m crophone.™

So this is, you know, the responses -- you know,
the -- basically the output signals com ng out of the
first and second physical mcrophones in response to
speech. So that's what the responses refer to is signals
actually com ng out of the m crophones.

Q So the -- the -- is it fair to say, then, that

t he response to speech of the first and second physi cal
m crophones are the sanme as the recordings of the
m cr ophones?

MR. CONELL: (Objection to form

THE WTNESS: Well, depends on what we nean by
“recording."” But, you know, the -- you know, let's just
think of -- yeah. Electrical, you know, m crophone wl|
produce an electrical signal, and -- and you may sanpl e
it or whatever to store it on a conputer, so -- or it's
in the analog form But let's just say in the raw, |ike,

you know, analog form the electrical signal that the
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m crophone is producing in response to speech -- that's
what the response is referring to.
BY M5. WANG

Q Sois it the sane -- strike that.

Is the response to speech of the two physical
m crophones the sane as the signal that is generated by
the two physical m crophones?

A Wll, it's the -- it's the sane because, you
know, they -- when the m crophones are basically -- they
are receiving the speech signal, and so -- and that's the
signal that they'll produce in response to it. So |

think they are the sane, as far as | understand in this

cont ext .
Q Is the response to speech of the two m crophones
measur ed?
MR. CONELL: Objection to form
THE WTNESS: Well, you can't really -- yes.
Yes, it is -- you know, so let's |look back at what it's

saying; right?

“"Afilter that alters signal based on the
t enporal conponents of relative responses to speech of
the first and second physi cal m crophones.™

So, you know, it's referring to a filter that
IS -- you know, is there, which is based on these two

responses. And so yes, they have to be neasured in sone
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formto create the filter. And -- and in -- in '213 and
'611, you know, that filter is the beta filter. And, you
know, the specification talks about nmany different ways
of forming it, a few different ways.
BY M5. WANG

Q How woul d t he response be neasured?

MR, CONELL: (Qbjection to form

THE WTNESS: Well, how |l ong do you want to sit
her e?

Well, it can be nmeasured in, you know -- they
could be neasured in many different ways. But in -- nost
relevant to this case, it will likely be sanpled. You
know, they are -- so that they are converted into digital
signals so that they can be processed.

So, you know, you have signals com ng out of
t hese m crophones, and they'll be sanpled with, you know,
things |like analog-to-digital converters or sonething;
and then those sanples would be recorded or stored in a
conputer, in nenory, if you will.

You can do -- there are anal og conputers as wel |
or anal og processing techni ques which could take the
anal og signals and store themin sone other way and
process them but that's not the case here, for the nost
part.

111
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BY MS. WANG

Q You see how the -- the responses are to speech?
A Yes.
Q So given that these are responses to speech, how

does one know that the response of the m crophone is to
speech and not sone ot her signal?

MR, CONELL: (Qbjection to form

THE WTNESS: Well, that's a good question, and
| think that's an inportant one in the sense that's where
the VADs cone into play to sone extent. You know, you
need to know when the speech is occurring in sone ways SO
that -- you know, VAD is a voice activity detector -- so
that you know that's a speech signal that's comng in,
and that's what you're neasuring.

So sone nmechanismin that case would be needed
to know that it is actually speech that is being produced
when we neasure those signals.

BY M5. WANG

Q So woul d you agree that a VAD is needed to
determ ne that the response of a physical m crophone is
to speech and not sone ot her signal?

A Vel |, sone, you know, VAD or sone way of know ng
that, that it was speech occurring. You know -- yeah.

Q What's a relative response or relative

responses?
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A Well, relative responses, you know, in specific
case, | can refer you to, you know, in -- one -- in one

case, it could be the ratio. For exanple, let ne see if

| can -- so in ny declaration, if you | ook at 47,
paragraph 47 on page 17 -- | can't go lower than two
pages.

It says "the specification provides two nethods
to calculate beta: The function of the distance between
t he m crophone and the user's nmouth" -- that was one --
"and two, adaptively."

And if you |l ook at "adaptively," that's a good
exanpl e of relative because it's taking the ratio of the
two m crophone signals, 02 and 01, and then it has a
calibration filter and a delay in the denom nator and a
calibration filter in the nunerator.

But, you know, in terns of the m crophone
signals, it'll be 02 and 01. You know, it's kind of
| ooking at the ratio between them That woul d be one way
of looking at what's the relative, so you see what the
magni t ude of one -- and phase of one signal is relative

to the other as a function of frequency.

And | think that's also -- | think what | state
in 42 is very relevant here as well, and I would like to
read that because | think it's -- the specification

explains that "one of the nentioned nmaj or advances over
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the prior art is to use the difference in frequency
content, not time phase difference, to calculate the
relationship for speech between the m crophone. And
NAVSAD and PSAD systens include an array al gorithmfor
speech detection that uses the difference in frequency
content between two m crophones to cal culate a

rel ationship between the signals of the two m crophones.
This is in contrast to conventional arrays that attenpt
to use the tine/ phase difference of each m crophone to
renove the noi se outside of an area of sensitivity," area
of sensitivity in guotes.

"The met hods described herein provide a
significant advantage, as they do not require a specific
orientation of the array with respect to the signal."

So rel ative responses as a function of
frequency, just to anplify on your question.

Q So the relative responses in the construction
are -- are over -- over frequency?

A Yes, yes. Absolutely.

Q I n paragraph 47, you pointed us to the two forns
of beta. On the left it's the function of the distance
bet ween each m crophone and the user's nouth, and then

t he adaptive version on the right.

NN
a b

A Uh- huh. Yes.

Q Is the formof beta on the left -- is the form
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of beta on the left indicative of the relative responses
to speech of the two m crophones?

MR, CONELL: (Qbjection to form

THE WTNESS: Partly. | think it's -- it's just
the anplitude -- you can think of it as reflective of the
relative anplitudes of the signals independent of the
frequency, just based on the distance; whereas the
adaptive one is kind of giving you a nore detail ed
description of that based on the relative anplitudes and
phases as a function of frequency.

BY M5. WANG
Q Do you only have multiple relative responses to
speech if they are different for different frequencies?

MR. CONELL: (Objection to form

THE WTNESS: Well, you may call it, but that's
maybe nore confusing because, you know, if you think of a
filter, filter is a description as a function of
frequency. The filter is usually described |like beta Z
as a function of Z, which Z is the description of
frequency in the digital donain.

So you can -- so here, describing the relative
responses as a function of frequencies, you may call them
relative nmultiple ones. But typically it is -- a filter
descri bes that relationship or a frequency of interest.

111
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BY MS. WANG

Q I n paragraph 47, the left beta --
A Uh- huh.
Q -- that is D1 over D1 plus D or D1 over D2 -- is

that a filter that describes a relationship for speech
bet ween the first physical mcrophone and the second
physi cal m crophone?

MR. CONELL: Objection to form

THE WTNESS: Yes. | said earlier it does, but
it's alimted version in the sense that it's just the --
the differences in anplitude irrespective of how they are
varying over the frequency. That's where the adaptive
one -- the second one is nore accurate.

Excuse ne.

And | think, you know, the patent enphasizes the

I nportance of using the adaptive one as well, and that's
in 52. You know, every -- as stated in paragraph 52, and
this is towards -- I'mjust going to read the quotes

towards the end, starting fromone, two, three, four,
five, six, seven, eighth |ine.

In quotes, "the accuracy of the adaptation of
beta Z of the systemis a factor in determning the
effectiveness of the VAD. A nore accurate adaptation to
the actual beta Z of the systemleads to a | ower energy

of the speech response in V2 and a higher ratio R " from
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*213, colum 7, line 8 through 18.
BY M5. WANG

Q Does the beta filter that is a D1 over D2 --

A Uh- huh.

Q -- does that filter alter a signal based on the
nont enporal conponents of relative responses to speech of
the two m crophones?

MR. CONELL: Objection to form

THE WTNESS: Yes, | think this is a -- yes, in
the sense that it's not -- it's going beyond just a del ay
relationship. |It's actually tal king about an anplitude.

So when nontenporal is, you know -- you know,
it's -- if he is going to the biggest -- let nme just
rephrase and go back to what | state in another place.

Yeah. In 40 that | say, you know, what -- well,
for the revised construction, that, you know, "while that
statenent remains true," referring to the previous
construction, "I provided a revised construction that
focuses on the key dispute of Meta and Jawbone, whether a
PCSI TA woul d understand the filter that describes a
rel ationship for speech between the first m crophone and
t he second physical m crophone, herein after the
relationship filter, to enconpass a delay filter such as
the delay filter described in the '213 patent. 1In ny

opi ni on, POSI TA woul d understand that the relationship
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filter must do nore than nerely delay a signal."”

So in that context, yes, it is going beyond
the -- you know, it is -- that ratio, D1 over D2, is
goi ng beyond the delay in that it's describing the
rel ationship in magni tude, although it's constant over
frequency, not as detailed as the second one in the
adapti ve version.
BY M5. WANG

Q The -- sorry. You answered this before.

But the relative responses to speech in the
construction are over -- with respect to frequency?

MR. CONELL: (Objection to form

THE WTNESS: Well, you know, non -- again,
what -- you know, | just refer to the -- you know, beyond
delay. And one way that it's -- you know, the --
capturing differences beyond just the -- the del ay
between the two signals, which is primarily a function of
t he di stance between the speech source and the
m crophones. So -- and that one way of describing those

differences is in the frequency donain in a very --

yeah -- very useful way.
BY M5. WANG
Q So the del ay between the two signals can be

captured in the frequency donmai n?

A Yes.
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MR, COWNELL: QObjection.
THE WTNESS: Sorry. Yes. Yes, it can be.
BY M5. WANG
Q And the relative responses to speech are with
respect to frequency?

MR. CONELL: (Object to the form

THE WTNESS: Well, frequency as a general term
is -- this is related to 4EA analysis. So that's a very,
very powerful tool which basically says that any
signal -- you can inagine any signal, and that can be
described in ternms of frequencies, so -- including
del ays, which mani fest thensel ves as phase shifts or
phases.

So yes, you know, | think -- yeah. W can state
that. But that's -- that's not really saying nuch
because pretty nmuch anyt hing and everythi ng under the
sun, any signal, can be described in ternms of
frequenci es.

BY M5. WANG
Q Is tenporal the sane as phase?

MR, CONELL: (Qbjection to form

THE WTNESS: Well, here specifically it's
delay. And if you just have delay, strictly speaking,
that | eads to a phase in the frequency domain. But

that's getting technical. But that's -- that's
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significant here.
BY M5. WANG

Q So goi ng back to the current construction, the
current construction has nontenporal conponents of
relative responses to speech.

A Yes.

Q Do you see that?

So what is a nontenporal conponent of relative
responses to speech?

A Yes. Let nme just go back to -- yeah. So again,
as | said earlier, the main thing it's -- we are trying
to capture here is that it's beyond the differences in
just the delay, which would be based on the distances
fromthe speech source to the two m crophones, that it's
not limted to that. It is going beyond that del ay
and -- yes. And so -- yeah.

Q So what is beyond the del ay?

A Well, the -- you know, as | -- description of
the filter, adaptive version, for exanple, is a good
exanpl e of a description of that filter, of the
nont enporal conponents, of the relative responses to
speech in the first and second physical m crophone, which
I's, again, in 47, the second one, the adaptive version of
the relationship filter beta.

Q What about the first one, the fixed version of
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the filter beta?
A Yeah. So that's -- sorry. Didn't nean to
I nterrupt.
Q | was -- just to finish ny question, is that
beyond t he del ay?
MR. CONELL: Objection to form
THE WTNESS: First one is beyond the delay too
because it is describing the change in anplitude, which
Is not just a phase, even if you think in ternms -- in the

frequency donai n.

So it is -- it is beyond first level, if you
will, and the adaptive version captures it with nore
detail, nore accurately.

BY M5. WANG
Q So if the filter describes a change in

anplitude, then it is not based on nontenporal
conponent s?

Sorry. Strike that.

If the filter -- it's the opposite, isn't it?
Strike that.

If the filter describes a change in anplitude,
then it is based on nontenporal conponents?

MR, CONELL: (Qbjection to form

THE WTNESS: Can you -- you know, sorry. Can

you pl ease repeat the question again? Because | -- you
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know, | just want to hear it clearly, what --
BY M5. WANG
Q Sur e.
If the filter describes a change in anplitude,
then it is based on nontenporal conponents.
Do | have that right?
MR, CONELL: (Qbjection to form
THE WTNESS: Well, it is capturing beyond the
delay, the first elenment, first part of it, which is as
captured by the ratio D1 over D2. So -- but that's not
all that we are trying to capture inthe -- in this
construction, in this declaration.
BY M5. WANG
Q So the ratio D1 over D2 is a nontenpora
conponent ?
MR. CONELL: Objection to form
THE WTNESS: In the sense that it's different
froma delay, you know, capturing just the delay between
the two m crophones, yes.
BY MS. WANG
Q And the del ay between the two m crophones is
based on the distances -- sorry -- the -- what is the
del ay between the two m crophones based on?
A Yeah. So | think maybe this is -- | think now

understand what -- partly, or at least -- so delay is
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based on the distances, and -- but -- but the

di stances -- you know, the difference of distance

i ntroduces a delay as well as a change in the anplitude.
And when we just -- the delay is just capturing one part
of it, and this ratio of the distance is capturing the
change in magni tude of the signals.

So, you know, nontenporal would refer to -- you
know, one way of thinking about it is it's going beyond
that just delay part based on the distance to include the
changes in nmagnitude, relative magnitudes which, in
general, vary as a function of frequency.

As it is, you know, again -- and, you know, |
think in 43 is another -- is -- 43 is a good -- paragraph
43 is a good one which explains -- kind of sheds light on
this.

"A POSI TA reading this statenment woul d
understand that a key advance and advant age of the patent
is to nove away from a del ay-based nethod, which the a
ti me phase difference disparaged above. As the patent
explains, there are several advantages in noving away
from del ay based processing.” And this is fromthe
pat ent .

"Further, the systens described herein are
sensitive to noise of every type and every orientation,

unl i ke conventional arrays that depend on specific noise

39

THE SULLI VAN GROUP OF COURT REPORTERS

Meta Platforms, Inc. - Ex. 1020
Meta Platforms, Inc. v. Jawbone Innovations, LL.C
T1PR2023-01084. Pace 39 of 90



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

orientations. Consequently the frequency-based arrays
presented herein are unique, as they depend only on the
relative orientation of the two m crophones thensel ves
wi th no dependence on the orientation of the noise and
signal with respect to the m crophone.

"This results in a robust signal processing
systemwi th respect to the type of noise, mcrophones,
and orientation between the noise signal source and the
m crophones. "

Fromthe Patent '213, colum 11, lines 30 to 39.

Q The left beta in your paragraph 47, the fixed
beta, D1 over D2 --

A Yes.

Q -- Is that dependent only on the relative
orientation of the two m crophones thenselves wth no
dependence on the orientation of noise and signal with
respect to the m crophones?

MR. CONELL: (Objection to form

THE WTNESS:. That's a good question. No. |
nmean, that's the -- it depends on both because, you know,
D1 and D2, if you look at Figure 1 -- well, Figure 1 is
maybe not the best one. But it's a -- it's described in
colum 5, 52 to 59.

So to give you a short answer, they depend on

both the relative orientation, and that's why the
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frequency content as captured by the adaptive filter --
the relative differences over the frequency content are
nore inportant. That'll allow you to get beyond just a
speci fi c dependence on the relative orientations, and
that's what was enphasi zed in the paragraph 43 that |

j ust quot ed.

BY M5. WANG

Q I s anplitude an exanple of a nontenpora
conponent ?
A The differences in anplitudes, yes, in the
context of our discussion, yes, beyond just a del ay.
Q Are there other exanples other than anplitude
whi ch are nont enporal conponents?
MR. CONELL: (Objection to form
THE WTNESS: Anplitude as a function of
frequency and phases, for that matter, as a function of

frequency. Because you know in -- yeah.

BY Ms. WANG

Q Are there other exanples that are nontenporal
conponent s?
MR, CONELL: (Qbjection to form
THE WTNESS: Well, it may be -- | -- | think
t hese woul d be sufficient for now.
MR. COWNELL: CGuys, we've been goi ng about an

hour .
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When you reach a good stopping point, can we
take a break?
M5. WANG Yeah. Let ne do one nbre question,
and then we can take a break.
BY M5. WANG
Q Is it your opinion that any altering of the
signal based on a tenporal conponent of relative
responses to speech of the two m crophones woul d not neet
the clainmed filter?
MR. CONELL: (Objection to form
THE W TNESS: Could you pl ease repeat the
guesti on agai n.
BY M. WANG
Q Sur e.
A O rephrase it.
Q Is it your opinion that altering the signal
based on a tenporal conponent of relative responses to

speech of the two m crophones woul d not neet the clained

filter?
MR. CONELL: (Objection to form
THE WTNESS: Yeah. | think this question could
be, you know, interpreted -- and, again, it's, you
know -- question and its answer could be m sinterpreted.
So let nme -- again, I'mgoing to enphasi ze that

t he nontenporal /tenporal aspects here are related to
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specifically the delay between them
Now, having said that, a filter by itself, even
t hough we know the beta in 47, the second one, adaptive
one, is described in terns of frequency; or generally,
you know, a filter is -- can be described in terns of
frequency or in the tinme donmain, and -- and, you know,
then you can apply the filter in the tinme domain too.
So -- so, you know, in that regard, you know,
the filter that we are defining could be applied in the
frequency or tinme domain. It wll serve the sane
function. So the nontenporal in the -- the new, you
know, | anguage or claimconstruction that is posed here
Is specifically ainmed at capturing the differences
between the two m crophone signals which go beyond the
delay. So filters thenselves can be applied in frequency
and tinme domains, so it should not be conflated with
t hose aspects. That's what I'mtrying to say.
Hopeful ly that clarifies things and doesn't
muddl e it nore.
BY MS. WANG
Q Wul d you |ike a break?
A Absol utely. That would be great. Thank you.
Q Let's go off the record.
(Recess)

111
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BY MS. WANG

Q Wel cone back, Dr. Sayeed.

A Thank you.

Q Did you talk with M. Cowell during the break?

A No.

Q So |l want to go -- | want to pick up where we
left off. | just want to nmake sure that | understand
what -- what we're saying.

So is it accurate to say that there are tenpora
conponents of the relative responses to speech which
are -- which, in the construction, is intended to cover
t he del ay between the two m crophones?

MR. CONELL: (Qbjection to form

THE WTNESS: |'mgoing to try to do ny best
to -- actually | need to -- could you pl ease repeat the
guesti on agai n.

BY M5. WANG
Q Sure. Maybe | can rephrase.
A Yeah.
Q So in the -- sorry.

So in the construction, there are relative
responses to speech; right?

A Yes.
Q And in the construction of those relative

responses to speech, there are nontenporal conponents.
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Do you see that?

MR, CONELL: (Qbjection to form

THE WTNESS: Yes, | see that.
BY M5. WANG

Q And earlier you testified that the tenporal

conponents that are not the nontenporal conponents were
I ntended to enconpass the delay between the two
m cr ophones.

Do | have that right?

MR. CONELL: (Objection to form

THE WTNESS: Did | hear you correctly that you
said that the nontenporal conponents were neant to

capture the del ay?

BY M5. WANG
Q | nmeant the opposite, that the --
A Ckay.
Q -- tenporal conponents that are not the

nont enporal conponents are neant to capture the del ay.
Do | have that right?
MR. CONELL: (Objection to form

THE WTNESS: Partly. In the spirit of it is --

["m-- 1 think.
BY M5. WANG
Q VWhat do | have wong about that? O sorry.

What's m ssing?
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A | don't know what's mssing. | think it's just
the way it's phrased is, you know, making ne think.

The main, you know -- again, it says a filter --
you know, 58 says, "in ny opinion, therefore, a PCSITA
reading the clains in light of the specification would
t herefore understand that the filter that describes a
relationship for speech between the first physical
m cr ophone and the second physical mcrophone refers to a
filter that alters a signal based on the nontenporal
conponents of relative responses to speech of the first
and second physical m crophones.”

And the main thing as -- is that, you know, it
goes beyond just capturing the delay between the two
m crophone signals. That's the -- that's the main part

of the nontenporal aspects that I"'mtrying to enphasi ze.

And -- and so when we -- you know, so when we
tal k about conponents which are not nontenporal, it nakes
me alittle wonder what -- what we are referring to.

Q Well, you included the word "nontenporal” in the
construction; right?

A Yes.

Q And you're using "nontenporal” to refer to
sonet hi ng beyond a del ay; right?

A Yes.

Q So why isn't it accurate then to say that
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"tenporal" refers to the delay?
MR, CONELL: (Qbjection to form
THE WTNESS: Yeah. [It's -- you know, | think
we could say that in -- in this specific context, yes.
Tenporal -- the way we are using the term"tenporal" is
referring to the delay. W could say that.
BY M5. WANG
Q kay. So if "tenporal" refers to delay between
the two m crophones --
A Yeah. Then --
MR. CONELL: [|I'msorry. |Is there a question?
BY M. WANG
Q Sorry. Do | have that right, that tenporal --
the tenporal conponent refers to the delay between the
two m crophones?
MR. CONELL: Objection to form
THE WTNESS: Well, | don't know where we're
going with this, but -- yeah. So, you know, maybe
"Il -- soin 49, | say "indeed the separate del ay, which
is defined in ternms of distance and the speed of sound,
conpensates for the tenporal difference between the --
based on the di stance between the m crophones, '213
patent, colum 5, lines 35 to 45, gamma equals D over C.
And then 50 -- in paragraph 50 | say "the

constant D is the distance between the two m crophones,
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and constant C, the speed of sound in air."

So yeah. Tenporal difference based on the
di stance between the m crophones, | think that -- in that
regard, the tenporal, you know -- that's how | would Iike
to refer to tenporal conponents of the tenporal
di fference based on the di stance between the m crophones.
That's what really that construction is referring to.

BY M5. WANG

Q So it's -- is it your testinony then that the
tenporal conponent of relative responses to speech refers
to the ganma equation in paragraph 49 of your
decl arati on?

A Yeah, that's specifically --

MR. CONELL: (Objection to form

THE WTNESS: -- the del ay.

Specifically, again, |I've said it nmany tines
now, the del ay between the responses of the m crophones
whi ch is governed by the distance between themrel ative
to the source.

BY M5. WANG

Q So if I have the filter that alters the signal
based on this delay, which is the tenporal conponent,
does that neet the clained filter?

MR. CONELL: (Objection to form

THE WTNESS: |'msorry. Could you repeat the
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guesti on agai n.
BY M5. WANG
Q If I have a filter that alters the signal based
on a delay, which is the tenporal conponent, does that
nmeet the clained filter?
MR. CONELL: Objection to form
THE WTNESS: |t cannot just be the delay, no.

If it's just -- if the filter is just a delay, then it's
not capturing the -- the claimfilter is going beyond
t hat .

Explicitly, precisely because as | -- as stated

in 49, a separate delay is introduced in there to capture
the tenporal difference based on the distance. So the
filter beta that we are referring to goes beyond that.
It may have a del ay conponent as well, but it goes beyond
it.
BY M5. WANG
Q VWhat does it nean for a filter to alter a
si gnal ?
A Well, 48 is a good description of that,
paragraph 48 in ny decl aration.
“I'n either case, the beta Z conpensates for the
difference in responses between the two m crophones, not
just the tenporal difference, by increasing or decreasing

the magnitude of the filtered signal. For exanple, as a
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function of the frequency content, the filter adjusts the
signal to account for the relative strengths of the
speech signal received over the range of frequencies of
interest. The closer mcrophone is attenuated to the
sanme speech |evel received at the farther m crophone, and
this attenuati on may change as a function of frequency
content.”
Q So altering the signal is the sane as altering
t he magni tude of the signal?
MR. CONELL: (Objection to form
THE WTNESS: A filter -- you know, just a
basic -- you know, what a filter does is it alters -- it
can alter the magnitude and phase of a signal as a
function of frequency. That's what a filter does.
BY M5. WANG
Q For a filter to alter a signal, is the filter
bei ng applied to the signal?
MR. CONELL: Objection to form
THE WTNESS: Yes, | think that 1s correct. You

know, there's --

BY M5. WANG
Q So in the construction, it no |onger says
"alters the nmagnitude of the signal"; it just says

"alters a signal."

Do | have that right?
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MR, CONELL: (Qbjection to form
THE WTNESS: "A filter that alters the signa
based on the nontenporal conponents of the relative
responses to speech of the first and second physi cal
m cr ophone. "
Well, | think, you know, it's a -- a filter -- a
POSI TA woul d know that a filter generally can alter a
magni t ude and phase as a function of frequency. That's
a -- you know, that's a basic definition of what a filter
does. Here this construction is talking about a filter,
how it relates to the -- you know, yeah.
BY M5. WANG
Q So in the -- sorry. Wre you done?
A Yes.

Q In the current construction, when it says "a

filter that alters a signal,"” if the only alteration is
to the phase, can that neet the clained filter?
MR. CONELL: Objection to form

THE WTNESS: Well, that's, again, a technica

guestion. | think generally it would involve both
magni t ude and phase, and even if it was -- yes, generally
it would be magni tude and phase. And -- and a del ay has
a specific -- you know, you can represent a delay in

the -- as a phase as well, but it has a specific
response, a linear phase, so it wll have to be going
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beyond that |inear phase relationship if -- even if it
was just altering the phases.
Again, the -- the point here is that this filter

I s goi ng beyond just capturing delay between the two

m crophone signals or generally just -- just a del ay.
BY M5. WANG

Q The linear phase results fromthe del ay being
fixed?

A Say it again? Could you repeat it?
Q Does the linear phase result fromthe del ay
bei ng fixed?
A Yeah.
MR. CONELL: (Qbjection to form
THE WTNESS: Yeah. W're getting into
technicalities of 4EA transforns.
Yeah. A fixed delay leads to a linear -- you
know, if you're representing the frequency domain, it's a

| i near phase in the frequency domain.

BY M5. WANG
Q kay.
A And that phase changes as the del ay changes.
Q Okay. |Is it fair to describe a filter as having

coefficients?
A Oh, a filter can be described in many different

ways. One would be perhaps in ternms of coefficients, but
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even that is not a -- you know, requires nore context in
terns of what we nean by "coefficients."

Q Do you have an understandi ng of coefficients as
they relate to filters?

A Are you refer -- | do, but are you referring to
anything in specific? Maybe you can point nme to that,
and | can give you a nore concrete answer.

Q So if you're looking at -- do you -- if you have
the '213 patent --

A Yes.

Q -- colum 6, line 13 to 14 -- wait. Do | have
the right cite? Hang on.

Yeah. Columm 6, line -- the sentence at line 11
to 14, do you see where it describes the coefficients of
beta with a tilde on top are cal cul at ed?

A l"'mreading it.

MR. CONELL: And, Dr. Sayeed, if you need to
read nore of the specification for context, please fee
free.

THE WTNESS: Thank you. Yeah. |I'mreading it,
and I'll respond.

Yes, let ne --

MR. CONELL: What's the pending question?

M5. WVANG Well, | was waiting for an answer to

nmy previous question, which was, "Do you have an
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under st andi ng of coefficients as they relate to filters?"

THE WTNESS: Yes, | do have an under st andi ng,
and it's -- it's many -- you know, it could be many
different forms. And | think a PCSI TA woul d know t he
different ways a filter can be descri bed.

And coefficients in particular -- you know, so
I"'m-- I"mjust going to -- I'mtrying to see if
there's -- I'Il just -- if there's anything nore specific
in the specification that | could point to. But -- yeah.
So that's -- you know, I'mjust going to try to give a
general description of what coefficients could nean.

So, you know, as -- in 47, that filter is
descri bed, you know -- you know, beta Z, so it could be
just Z as a -- you know, a frequency variable, additiona
frequency variable, and that's a function. So it could
be described as just what's called a transfer function as
a function of frequencies.

And in this case, you know, there aren't
paraneter -- coefficients, per se; it's just describing
t he anplitude and phases over the frequency. However,
the filter can take on -- so that's the nost general
form but there can be specific forns in here.

You can describe it in terns of poles and Os,
where those are paraneters. Those are the nunerators and

denom nators of the frequency response.
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O there's al so sonething called the inpul se
response of a filter, which is describing the frequency
response and the tinme domain. And -- and so those are
sonmetinmes called tabs of the filter. So it could refer
to those as well.

So a PCOsSI TA woul d know -- you know, depends on
what paranetric representation of a filter you're using,
and -- but the point of, you know, what '213 is
basically -- what you referred the -- the place in '213
where you referred to is basically -- it's -- it's saying
that, you know, a little bit of noise can be tolerated,
but it is preferred that only speech is being received
while the coefficients of beta are cal cul at ed.

In other words, you know, whatever the
representation of beta that we are using, when we
calculate that, it is preferable that it's nostly speech
that's comng in. So --

BY M5. WANG
Q And how are --
A -- hopefully that gives you sone answer -- idea.
Q Yeah, it does. Thank you.

How are the coefficients of beta used to apply
to a signal when the filter is applied to a signal?

MR. CONELL: (Objection to form

THE WTNESS: Well, again, that could be -- a

55
THE SULLI VAN GROUP OF COURT REPORTERS
Meta Platforms, Inc. - Ex. 1020
Meta Platforms, Inc. v. Jawbone Innovations, LL.C
1PR2023-01084. Pace 55 of 90


http://www.sullivancourtreporters.com/

© 00 N O O b~ W N P

N NN NN N P PP R R R R PR PR
a b W N P O © 00 N oo o b~ W N ., O

filter can be inplenented in many different ways. So --
and so, you know, it's -- so, you know, that could be a
really long answer, and | don't know if it's really --
BY M5. WANG

Q Ckay.

A -- relevant here. But, you know, | think it
could be applied in the frequency domai n by just
mul ti plying the 4EA transformof the signal with the
frequency response of the filter, or it could be done in
the time domain, as a POSI TA woul d understand, by, you
know, convolving -- that's a technical term-- of the
i nput signal with the filter inpul se response.

O it could be, if it was -- it had poles and
Os, there are other inplenentations, additional
| npl enent ati ons which could be used to inplenent it as
wel | .

So there are many different ways a filter could
be i npl enented, for exanple, on a conputer that a POSITA
woul d know. But | don't think we need to necessarily go
into the details of that here.

Q Is it fair to say that, when nmultiplying the 4EA
transformof the signal wth the frequency response of
the filter, or when doing the convol ution of the inpul se
response of the filter wwth the signal and the tine

domai n, that these are both |inear conbi nati ons of the
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I nput signal and the filter?
MR, CONELL: (Qbjection to form
THE W TNESS: Can you repeat the last part?
Li near conbination of the filter and the signal, you
sai d?
BY M5. WANG
Q Sure. Maybe |I'Il rephrase. I'Ill just -- we'll
take it one at a tine.

Mul ti plying the 4EA transformof the signal with

the frequency response of the filter -- is that a linear
process?
A Yes, it's a linear process, and -- and you are

interpreting the right way. But yes, these are |inear
systens. Filters are linear systens, and it's a |linear
process.

Q And is the sanme true when you performa
convol ution of the inpul se response of the filter with

the input signal in the time domain --

A Yes.

Q -- that that is also -- that's a |linear process?
A Yes.

Q And you said filters are linear -- sorry. |

think the transcript is --
Filters are linear systens? |s that what you

sai d?

57

THE SULLI VAN GROUP OF COURT REPORTERS
Meta Platforms, Inc. - Ex. 1020
Meta Platforms, Inc. v. Jawbone Innovations, LL.C

T1PR2023-01084. Pace 57 of 90



http://www.sullivancourtreporters.com/

© 00 N O O b~ W N P

N NN NN N P PP R R R R PR PR
a b W N P O © 00 N oo o b~ W N ., O

A Yes. | nmean -- yes.
Q Do the clains enconpass a linear filter?

MR, CONELL: (Qbjection to form

THE WTNESS: | think a filter is a linear -- |
mean, the way the filters are being -- the context of the
filter is in this patent, yes, they -- these are |inear

filters or linear systens, yes.
BY M5. WANG
Q Goi ng back to the construction, the filter that
alters a signal -- do you see that?
A Yes.
Q Does the -- sorry. Strike that.
Can the altering of the signal include
conpensation of the signal?
MR. CONELL: Objection to form
THE WTNESS: Wat do you nean by

"conpensation"?

BY M5. WANG
Q Do you have an understandi ng of conpensation?
A Wel |, conpensation could be many different
things. But, you know, I'mjust trying to see, you

know -- you're the one who is asking the question, so
what -- what do you have in mnd? Are you referring to
any particular place in the docunent? | can | ook at that

to get context.
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Q Wll, so earlier we were tal king about altering

of the signal that can be wth respect to nagnitude or

phase - -
A Yes.
Q -- right?
And so can the altering of the signal using
magni tude or phase in the frequency response -- can that

i ncl ude conpensation of one mc to another?
MR. CONELL: Objection to form
THE W TNESS: Conpensation of one mc to

another -- | don't know what that neans.
Is -- is there a particular place you're
referring to that you can -- | can ook at so I can

answer it nore specifically?
BY M5. WANG
Q Sitting here today, you don't have an

under standi ng of what it neans for conpensati on of one
m crophone to anot her m crophone?

MR. CONELL: (Qbjection to form

THE WTNESS: It's -- | -- | really -- you know,
conpensation could be -- | don't know what we are
conpensating for. Maybe you're referring to calibration
that the '213 filter does tal k about -- | nean, patent
does tal k about, calibration filter between the two

m cr ophones.
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Is that what you're referring to?

BY M5. WANG

Q |"mjust referring to the word "conpensation.™

A Yeah. | think without nore context on in what
way are we using the term | can't really offer any nore
meani ng, you know. Wat would that nean? Especially
conpensation of one filter into another -- |'m not
entirely sure | understand.

Q Let's swwtch gears a little bit. W'I|l goto --
let's go to the figures of the '213 patent.

A Ckay.

Q I"m|ooking at Figures 2, 3, and 4. Let me know
when you're there.

A 2, 3, and 4 -- yes, | have it.

Q Wul d you agree that Figures 2 and 3 are the
same except that the beta filter in Figure 2 is a fixed

filter, and the beta filter in Figure 3 is an adaptive

filter?
A Yes, that's a fair characterization.
Q Does the beta filter renove noise?
MR, CONELL: (Qbjection to form
THE WTNESS: Think for a second.
Can you repeat the question again?
BY M5. WANG
Q Does the beta filter renove noise?
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MR, CONELL: (Qbjection to form

THE WTNESS: Well, you know, | think in this
particular context, if you' re |ooking at '213
specifically, one is the m crophone --

(Interruption by the reporter)

THE WTNESS: | was just nmunbling, | guess.

So here the beta filter is trying to -- you
know, again, this is -- beta filter designed based on the
speech. So here, this is renoving the speech signal
primarily that nmay be corrupting Q2 fromthe --

BY M5. WANG

Q Which figure -- sorry --

A Figure 3 -- Figure 3 or 2, for that natter.

Q So is it fair to say that the beta filter here
I s designed to renove the speech?

MR. CONELL: Objection to form

THE WTNESS: Beta filter could be, you know,
affecting noise as well. But, again, you know, the --
It's acoustic voice activity detection systens, which is
where the ratios are V1 over V2. So, you know, that --
when that ratio is large, the speech is detected, and so
yes, primarily here beta filter is trying to renove the
signal that nay be corrupting the second m crophone.

BY M5. WANG

Q When you say "the second microphone,” that's the
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A The @2 --
Q -- m crophone?
A Yes.

Q What about in Figure 4? |Is the beta filter here

renmoving the noise that is corrupting the OL, first
m cr ophone?

MR. CONELL: Objection to form

THE WTNESS: Well, | -- yeah. | -- 1| think
| -- you know, | should be -- beta filter is, again,
capturing the rel ationship between the two m crophones
W th respect to speech, and it is being used so that the
AVAD wor ks as wel | as possible.

So -- solet ne -- let ne see for a second.

I"'mreferring to ny declaration here for a

second.
BY M5. WANG
Q Uh- huh.
Is there a specific paragraph that you're --
A Yeah. [|'mjust | ooking at the description of --

in section 6, clained invention of the '213 patent.

So yeah. So | think, you know, in -- again,
beta filter is capturing the relationship between the two
m crophone signals for speech, and the objective here is

to -- so that the ratio, you know, in LSN, line -- or
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paragraph 37, "the voice activity detection is based on
conputing the ratio of V1 do V2 where doubl e bar

i ndi cates norm and again, any size w ndow may be used.
| f beta, tilde Z, has been accurately cal cul ated, the
ratio for speech should be relatively high; for exanple,
greater than approximately 2; and the ratio for noise
should be relatively low, | ess than approximtely 1.1."

And it's referring to the patent, colum 6, 20
to 32. "If the ratio is above the threshold, speech is
present; otherw se, speech is absent.” And it's
referring to Figure 5 fromthe patent.

And then it's just saying "many techni ques known
to those skilled in the art, for exanple, snoothing,
etc., can be used to nmake R nore anmenable to use in
generating a VAD, and the enbodi nents herein are not so
limted."

And again, this is referring to the patent,
colum 6, 38 to 41

So I'"'mgoing to actually go and | ook at 6 to see
if I can refresh ny nenory to answer your question nore
accurately.

So I'"'mon colum 6 of the patent, 20 to 32.

Yeah. So -- yeah. So can you repeat -- |I'm
sorry. Can you repeat the question again, what you were

aski ng ne.
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Q No worri es.

So ny original question was when we were | ooki ng
at Figure 4 -- actually I'll take a step back.

W were |ooking at Figures 2 and 3, and you had
testified that the adaptive -- sorry -- the fixed or
adaptive filter beta was taking part in renoving the
speech signal that's corrupting the O2 m crophone.

Do you recall that?

A Yes.

Q And so that -- then we -- when we were | ooking
at Figure 4, | guess | was wondering, is the sanme -- and
that -- is the sane sort of true, where here, the beta
filter, because it's in the top branch -- is it then

taking part in noise renoval fromthe noise that's

corrupting the OL m crophone?

A No, I -- in V1, yes -- no, actually -- you know,
it's actually a little -- you know, this is really beyond
really the scope -- to sonme extent, the scope of this
pat ent .

But beta -- in V1, the role here is to nmake the

noi se responses of V1 and V2 as conparabl e as possi bl e.
So, you know, for speech response, V1 and V2 are
different. V1 is stronger, and V2 is small, and that's
generally how these circuits work.

And for noise responses, V1 and V2 are of
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conpar abl e size so that, you know, when speech is coni ng,
the ratio V1 to V2 is large so you can accurately detect
it. That's why the cancelation -- you know, the
cancel ati on of any speech corrupting Q2 in Figure 3 is
i nportant, whereas when it's noise, the two outputs are
conparable, very simlar responses, so that the ratio
woul d be close to 1.

And that's what's, you know, enphasized in 37,
in nmy declaration as well, where it says "if beta tilde Z
has been accurately calculated, the ratio for speech
shoul d be relatively high -- for exanple, greater than
approximately 2 -- and the ratio for noise should be
relatively |ow, for exanple, |ess than approximtely
1.1."

So hopefully that gives you a better idea of
what this filter is doing for V1 and V2.

Q Is it your testinony that the beta filter in
Figure 4 is designed to ensure that the noise in
basically the top branch and the bottom branch are the
sane?

MR, CONELL: (bjection to form

THE WTNESS: Yes, we -- partly that is correct
or conparable, subject to the design of beta already in
V2, where it's suppressing the -- the signal, any signal

corrupting @2. And, you know, | can -- yeah
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BY M5. WANG
Q The beta shown in Figures 2, 3 -- well, sorry.
Strike that.
Is it the same beta that's in the bottom branch

and in the top branch --

A Yes.

Q Ckay.

A | nmean in Figure 3 and 4?

Q Yes.

A Yes, they are the sanme betas, yes.

Q So the sane beta that is being used to renove
speech in Figure 3 is the sane beta that is being used to
shape the noise in Figure 47

A In the output of -- the noise in V1 and V2, yes.
It's -- yes.

Again, | think -- yeah.

Q And so it's the sane beta in Figures 3 and 4,
and is it -- so it's the sane beta that's applied to both
the OL m crophone signal and the O2 m crophone signal ?

MR. CONELL: (Objection to form

THE WTNESS: | think the -- the best way --
yes. So OL -- you know, in Figure 3, the beta is being
applied to Ol; and Figure 4, beta is being applied to 2,
and they are the sane betas.

And the two circuits, Figure 3 and 4, are for
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the virtual m crophones V2 and V1.

BY M5. WANG
Q So even though the beta filter in Figure 4 cones
after the alpha filter, the beta filter is still being

applied to the O signal ?
A Well, calibrated --
(Interruption by the reporter)
THE WTNESS: Calibrated, yes. That's the
calibration filter al pha.
BY MS. WANG
Q Is it fair to say that the alpha filter is
applied to the Q2 signal?
MR. CONELL: (Qbjection to form
THE WTNESS: Well, as is clear fromFigure 4.
| mean, |'massumng you're referring to Figure 4; is

that correct?

BY M5. WANG
Q Yes.
A Yeah. So as you can see fromFigure 4, @ is

first passed through the calibration filter al pha, and
then the beta filter is applied to that, and -- and so --
yeah. So it's Q2 -- calibrated version of Q2 is nore
accurate because calibration filter is being applied.

Q And if we -- nowis maybe a good tine to turn to

the alpha filter, the calibration filter.
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Wul d you agree that alpha is the filter that,
when applied to the @2 m crophone signal, it changes that
signal so that it's different before versus after the
al pha filter?

MR. CONELL: (Objection to form

THE WTNESS: Yes. Now | can see conpensat e,

perhaps -- in 32 -- | think the main -- in 32 | explain,
you know, in particular the calibration filter in -- on
page 11.

It says "alpha Zis a calibration filter used to
conpensate 2's response so that it is the sane as OL."
And so, you know, basically O2 and Ol
m cr ophones, these are -- you know, they should have
| denti cal responses, but manufacturing aspects can nake
the response a little bit different. And so this
calibration filter is just so that, for the same input
signal, the outputs are the sane. So that's what the

calibration filter does.

BY M5. WANG

Q Can you expl ain what you nean, that the sane
I nput -- for the sane input signal, the outputs are the
sane?

A Well, you know, what | nean is that, you know,
the -- ideally both these m crophones should have the
sanme characteristics, that, you know, if you -- if -- if
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the sane signal -- if they were receiving the sane
signal, for exanple, a speech signal in particular, then
the outputs would be the sane, you know, again, fromthe
sane di stance and orientation or any -- you know, if --
if you apply the sanme input, if you wll, to the two
m cr ophones, the output would be the sane.

But in practice, because of variations in
manuf acturing and so on, they can be a little bit
different, and so that's what this calibration filter is
used, so that -- to account for any variations in the --

you know, manufacturing variations in the two filters.

Q So -- and in order to account for those
manuf acturing variations, the -- is it correct to say
that the alpha filter, when applied to any signal -- that

it's going to change the signal so that the signal is
different before versus after the alpha filter?

MR. CONELL: (Qbjection to form

THE WTNESS: Yeah. So it'll be different, but
not too nuch different, as we --

M5. WANG Did he freeze for you guys?

THE REPORTER:  Yes.

MR. CONELL: Yeah

M5. WANG Onh, he | ooks unfrozen now.

Dr. Sayeed? Oh --

THE WTNESS: | was frozen?
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M5. WANG  You froze for, |like, 3 seconds or
5 seconds.

THE WTNESS: Gkay. dad that |I'munfrozen.
That can happen. So --

BY M5. WANG
Q Let me repeat the question.

In order to account for those manufacturing
variations, is it correct to say that the al pha filter,
when applied to any signal, is going to change that
signal so that it is different before versus after the
al pha filter?

MR. CONELL: (Objection to form

THE WTNESS: Yes. Strictly speaking, it wll
change. But again, not -- it won't be a significant
change, especially conpared to what, you know, the beta
filter may be doing, for exanple, because it's -- | --
again, ideally OL and @2, both -- both m crophones shoul d
have the sanme response to the sanme input. And so
there'll be sone slight variations which the al pha filter
Is trying to conpensate for.

So we don't expect the changes introduced by
al pha to be too large. If it was too |large, then we may
want to change the m crophone, so then we have two
m cr ophones which are really, you know, very different,

and that could ness up the systementirely potentially.
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BY M5. WANG

Q And when the alpha filter is applied to the Q2
m crophone signal in Figure 4, is it conpensating for the
gain in the Q2 m crophone?

MR. CONELL: (Objection to form

THE WTNESS: Well, it could have -- so here in
35 -- may be hel pful here in ny declaration, paragraph
35.

“"ldeally the m crophones Ol and Q2 are assuned
to be calibrated so that their response to a source
| ocated the sane di stance away was identical for both
anplitude and phase."

That's fromthe patent, colum 28, line 65 to
67.

"However, this is not always feasible in
practice, and the calibration filter al pha Z can be
determ ned usi ng adaptive algorithns, for exanple, so
that in the presence of a speech-only signal (with no or
| ow | evel s of noise) the m crophone signals Ol and Q2
satisfy the relationship Ol Z equals alpha Ztines Q2 Z."

And it's referring to the patent, Exhibit 1001,

colum 28, line 64, through colum 29, |ine 31.
So, again, it could be -- in principle, in
general, it could be both anplitude and phase, but again,

the variations in both could be relatively small,
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anplitude possibly even | ess than phase.

M5. WANG Wuld you |ike anot her break?

THE W TNESS: That m ght be a good idea, yes.
Actually | was going to ask for that.

M5. WANG Let's go off the record.

(Recess)
BY M5. WANG
Q Dr. Sayeed, thank you. | just have a couple

nore questi ons.

Earlier you stated that the clainmed filter can

be a linear filter?
A Yes.
Q Can the clainmed filter also be tine invariant?

MR. CONELL: (Objection to form

THE WTNESS: Yes. So that gets a little, you
know -- again, it's alittle bit of a technical thing,
but strictly speaking, the filters that are within the
scope of this patent are linear and tinme invariant.

And -- however, they are adaptive as well that they -- we
can adapt them over tine as well.

So how -- so -- so let's not -- so the two
shoul d not be confused. Adaptation changes the filters
over tinme; however, whenever we apply a filter, its
coefficients or, you know -- it's fixed, and that

application of the filter is -- can be understood as a
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| inear tinme invariant system

| don't know if that nakes --

BY M5. WANG
Q So --
A Yeah.
Q -- that's hel pful. Thank you.
So even though -- in the case that the filters

are adaptive, the adaptation can change the filter; but

when the filter is applied, it's an LTI or linear tine

i nvari ant --
A Yes.
Q -- filter?
A Yes, that's correct.

Q And -- but it's also the case that the filter
can be a fixed filter?

A Yes.

Q And that fixed -- sorry. Wre you --

A Yes, that can be -- it can be fixed as well,
yes.

Q And when the filter is a fixed filter, that
fixed filter is an LTI or linear tine invariant filter?

A Yes.

M5. WANG | have no ot her questions, so |’

pass the w tness.

MR. CONELL: | have no questi ons.
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THE W TNESS: Ckay.

M5. WANG Ckay. Then we can concl ude.

THE REPORTER. M. Cowel | ?

MR, CONELL: Yes.

THE REPORTER: Wbuld you |ike a copy?

MR. CONELL: [|'Il take a rough. | don't need a
copy of the transcript.

THE REPORTER: |f you order the rough, you do
have to get a copy.

MR. COWNELL: Ckay. Just nornmal delivery.

THE REPORTER: Thank you.

Are we ready to go off the record?

M5. WANG  Yes.

(The proceedi ngs concluded at 11:23 a.m Central

Dayl i ght Tine.)

* % %
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|, AKBAR M SAYEED, Ph.D., declare under penalty
of perjury under the laws of the State of California that
the foregoing is true and correct.

Execut ed at , California,

on , 20

AKBAR M SAYEED, Ph.D
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testi nony given.

Further, that if the foregoing pertains to the
original transcript of a deposition in a federal case,
before conpl etion of the proceedi ngs, review of the
transcript [X] was [ ] was not requested.

| further certify | amneither financially
interested in the action nor a relative or enpl oyee of
any attorney or any party to this action.

I N WTNESS WHEREOF, | have this date subscri bed

ny nane.

DATED: JULY 22, 2024 [741§k?%~\y

LI NDSAY JAG CH, CSR No. 13889
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