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Deposi ti on of MAJI D SARRAFZADEH, conducted virtually via

Zoom vi deoconf er ence.

Pursuant to notice, before Cara Foster,

Regi st ered Professional Reporter and Stenographic

Certified Shorthand Reporter Nunber 11973,

the State of California.

in and for
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PROCEEDI NGS
* ok *

THE STENOGRAPHER: W are going on the record.
The tinme is 9:00 a. m

My nanme is Cara Foster. | amyour CSR for
today. M |icense nunber is 11973.

Before | swear in the wtness, would counsel
pl ace their appearance on the record, please.

MR, PEKAREK KROHN: David Pekarek Krohn wth
Per ki ns Coi e on behal f of Patent Owner.

Al'so joining is Rodger Carreyn, also with
Per ki n Coi e.

MR. PETERS:. Steven Peters w th Latham and
Wat ki ns on behal f of Petitioner and Wt ness.

MAJI D SARRAFZADEH,
was called for exam nation, and after having been duly
sworn in under penalty of perjury by the stenographic
certified shorthand reporter, was exam ned and testified
as follows:
EXAM NATI ON
BY MR PEKAREK KROHN:
Q So, Dr. Sarrafzadeh, | know | deposed you

before. W' ve gone through sone ground rules so |I'm not
going to go through all that again.

My only question is, is there any reason you

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 5
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can't give truthful testinony today?
A No.
Q And 1'Il just say | ask this of every w tness.
There's no nedication or nedical condition that
woul d prevent you fromgiving truthful testinony today?
A | have had a hand surgery a few days ago. That
m ght slow nme down in going through the docunents but
that won't prevent me fromgiving truthful answers.
Q There's no pain nedication that would prevent
you fromgiving truthful answers then?
A No.
Q Thank you.
And I'msorry to hear that you had to go
t hrough hand surgery. | heard there was sonet hi ng about
your hand, but | didn't know that you had to have
surgery.
A Yeah.
Q How di d you prepare for this deposition?

A | reviewed ny reply declaration and ot her

decl arations that | have submtted and rel ated docunents

and patents, by way of exanple.
Q Did you do any preparation with other people?
A Yes.
Q And who did you do preparation with?
A

| nmet with M. Steven Peters.

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC
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Q And when was t hat?

A It was nostly earlier last week. It was a
coupl e of occasions. Most of it was early |ast week.

Q On the first such occasion, how |l ong did you
meet with hinf

A | would guesstimate that as a coupl e of
hour s.

Q And was that online or in person or over the
phone?

A Vi deo phone. Zoom | think, or variations of

Q And what about the next neeting to prepare for
this deposition, how |l ong was that?

A | would say half a day, give or take. Maybe
| onger.

Q Was that also a web conference?

A It was.

Q Any ot her neetings with anyone el se to prepare

for this deposition?

A Yes.

Q Ckay.

A | also met with M. Peters yesterday.

Q Was that in person or also over the web?
A It was over the web.

Q And how | ong was that?

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 7
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A G ve or take, 10 to 15 m nutes.

Q QO her than M. Peters, did you neet with anyone
to prepare for this deposition?

A | did not.

Q During any of these preparation sessions, were
you shown any docunents?

A Well, there were sone docunents that | referred
to earlier today. For exanple, the patents, we m ght
have | ooked at sone of them together.

Q Were there any docunents that you were shown by
M. Peters that refreshed your recollection?

MR. PETERS: (bject to form

THE WTNESS: These are the docunents that |
was famliar wth.
BY MR PEKAREK KROHN:

Q Did you bring any docunents with you today?

A | did.

Q And what are those docunments?

A | have a hard copy binder, which has ny two
decl arations, patents, and related matters. This is a
hard copy. | also have electronic copies of pretty nuch
t he sane set of docunents, maybe nore.

Q In your binder, do you have tabs indicating
di fferent docunents?

A | do.

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 8
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Q O her than those tabs, do you have any ot her
Post-it's or highlighting or notes on any of the
docunent s?

A There is also a table of contents that defines
what each tab contains.

Q Do you have an electronic version of that table
of contents?

A | don't think | do. | have to search. | m ght
have it sonewhere.

Q How many itens are in your table of contents?

A In the hard copy that | have, there are seven
itens, seven tabs if you wish to call them in the table
of contents.

Q If you could just read out what each of those
tabs are?

A My pl easure.

Tab Nunmber One is the Suppl enental Decl aration
of Mpjid Sarrafzadeh. Tab Nunber Two is the Declaration
of Majid Sarrafzadeh. Tab Nunber Three says in the
Tabl e of Contents U. S. Patent Nunber 7969307B2. Tab
Nunber Four sinply states Beck. That's the Beck
reference that |I've used in ny declaration. Tab Nunber
Five says Bandy. That is the Bandy reference that |'ve
used in nmy declarations. Tab Nunber Seven says Heller.

That's the Heller reference that | have used in ny

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: o]
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decl arations. Tab Nunber Seven is the declaration of
Steve Warren.

Q So | just want to nake sure we have the record
correct.

| think you said Tab Seven was Heller or is Tab
Six Heller?

A Tab Six is Heller.

Q Ckay. Thank you.

QG her than the table of contents, is there any
other witing or additions of the docunents in your hard
copy?

A QO her than perhaps accidentally. Maybe ny
pencil touched the paper and there m ght be a dot here
and there. There is no explicit notes or witing that |
have provided in the table of contents.

Q O highlighting? No highlighting either; is
that right?

A No.

Q Ckay. And no Post-it's? There's no narkings
of pages other than the tabs thensel ves?

A QO her than the tabs stating Tab Nunber One so |
can easily go to that or Tab Nunber X, there are no
ot her Post-it of any kind.

Q So ot her than Zoom are you running any ot her

prograns on your conputer right now?

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page' 10
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A Just a second.

Yes. There is a PDF reader. That's where |
have the el ectronic version of sone of the docunents.
There is a speech to text translation for when | want to
type things.

| did close ny email client. | have cl osed ny
browser. |'msure there are a nunber of prograns
running in the background, this being a CGeneral
Qperating System Wndows 10, but nothing that has been
specifically opened by nyself.

Q Do you have any filters running on your
canera -- on your webcan?
A | don't think so, unless there is a built-in

filter that's used by either the operating system or
ot her apps.
Q What is an interrogation protocol ?
MR. PETERS:. (bjection. Form
THE W TNESS: Where are you referring to in ny
decl aration?
BY MR PEKAREK KROHN:

Q I"'mnot referring to -- | nean, feel free to
refer to your declaration, either in an el ectronic copy
or a hard copy. |I'mnot referring to any particul ar
pl ace in your declaration. |[|'mjust asking, what is an

I nterrogation protocol ?

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 11
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MR. PETERS:. Sane objection.

THE WTNESS: So | have el aborated on
I nterrogation protocol in a nunber of places in ny
declaration -- ny reply declaration. | said that based
on the review of the Bandy reference and the testinony
fromDr. Bandy and Peeters, that Dr. Bandy contri buted
to the cited passage reading relating to interrogation,
was significant when neasuring against the full
di scl osure of Bandy.

| have gone on to discuss the inportance of an
exanpl e of interrogation protocol that was provided, and
that is in paragraph 22. And |'ve nentioned that where
Dr. Bandy describes that the state of the art could
Interrogate a few tags per second but with his
contribution to this protocol -- and this is quote
from-- that he increased that to one thousand tags per
second. An exanple of such protocol is the binary tree
traversal protocol that appears to be the only
I nterrogation protocol disclosed in Bandy, including the
relation to various steps, for exanple, step 78 of
figure 7.

| have nentioned that the details of the
comruni cation that is nentioned by Bandy tal ks about
conmuni cation that is dependent upon the protocol

enbodi nent, the protocol youth, is a binary tree

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 12
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traversal protocol.

Q So | just want to nake sure the record is
cl ear.

Were you saying integrate or interrogate?

A I n paragraph 22, where | tal ked about the state
of the art could interrogate. The word is interrogate.
Not integration as in conbination.

May | ask for a clarification? M note is to
the right so | usually lean to the right to read it.
And is it hard for Cara and for you to hear ne?

Q | can hear you fine. | think it's easier if
Cara can see your nouth nove, if it's possible to stay
in the frane.

A "Il do nmy very best.

Q So you read sone parts of your declaration, but
nmy question was not who contributed the protocol or the
exanples of protocol. | just want to know, what is an
I nterrogation protocol ?

MR. PETERS. Object to form

THE WTNESS: Exactly as | nentioned. An
exanple is a binary tree traversal protocol. There are
ot her protocols out there. That is the interrogation
protocol that is disclosed in Bandy, including in
relation to step 78 of figure 7A
BY MR PEKAREK KROHN:

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page' 13
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Q What's anot her exanple of an interrogation
protocol other than the binary tree traversal
pr ot ocol ?

A There could be a hierarchy call ed graph-based
I nt errogation protocol.

Q So what is the interrogation protoco
I nterrogating?

A Well, by way of exanple, this is for
interrogating the tags as is stated in paragraph 22 of
ny report. And by way of exanple, the binary tree
traversal protocol is an exanple of an interrogation
protocol. And that seens to be the only one that is
di scl osed i n Bandy.

By way of exanple, in relation to step 78 of
figure 7A, I'll be happy to go through that figure and
describe it in nore details if that's what you're
aski ng.

Q | think you answered ny questi on.

My next question is, what does it nean to
I nterrogate a tag?

MR. PETERS.: (Object to form

THE WTNESS: So in the context of this patent,
Bandy, by way of exanple, when you interrogate, what you
can do is anong other things to -- your interrogation

can go with various speed to interrogate the tags and

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 14
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the speed will be very different how fast you can do the
interrogation. It could be just a few tags per second
or nore than that.
BY MR PEKAREK KROHN:
Q But again, what does it nean when it's
I nterrogating?
| understand it can be faster or it can be
sl ower, but what does it nean to interrogate a tag?
MR. PETERS. Object to form
THE WTNESS: | nentioned that, for exanple, as
Is stated in the patent by Bandy, the Bandy protocol is
as specifically to isolate a tag. And nore
specifically, | stated that Dr. Peeters didn't seemto
have contributed to the interrogation beyond his
assertion that the possessed background know edge,
general knowl edge. So that's when you're, for exanple,
I solating a tag using Bandy's protocol.
BY MR, PEKAREK KROHN:
Q What nakes a good interrogation protocol versus
a bad interrogation protocol?
MR. PETERS.: (Object to form
THE WTNESS: | n what context?
BY MR PEKAREK KROHN:
Q If you were building a systemthat used sone

sort of RFID tags, what considerations would you use to

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page' 15
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figure out what type of interrogation protocol to use?

MR. PETERS: (bject to form

THE WTNESS: | have not opined on that in ny
report.

I n general, when you do a system design, you
could consider nultiple objectives: Speed. Area.
Reliability. Security. Power consunption. This is
outside of any of these patents. That's the general
syst em desi gn.

And one thing that seens to be, according to
Dr. Bandy and Dr. Peeters, is the speed of
interrogation. |In fact, Dr. Bandy describes very
specifically that the state of the art could interrogate
a few tags per second, but wth his contribution, he
Increased it to a thousand tags per second. So speed is
sonet hing that he has used as an objective.

BY MR PEKAREK KROHN:
Q In what situations is speed an inportant
objective for an interrogation protocol?

MR. PETERS. (Object to form

THE W TNESS: Again, outside of this patent in
general, in the field of conputer engineering, speed is
one of the objectives that one | ooks at in designing a
system and speed could have many inplications. It could

provide a faster turnaround of a system

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC
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For exanple, the |aptop you have, the clock
that is being clocked to clock the processor in your
| apt op, the speed of that could be an objective. And
why is that inportant? Because you can do nore things
In a given anount of time, better user experience, et
cetera. That's why in conputer engineering, we do | ook
at speed as one of the many objectives in a design
process.
BY MR PEKAREK KROHN:

Q So as an exanple, if you have a fast processor,
it allows your conputer to nore easily nultitask; right?
Run nultiple prograns at once; is that right?

MR. PETERS: (bject to form

THE W TNESS: You have a uni processor or a
mul ti processor ?
BY MR PEKAREK KROHN:

Q A state-of-the-art m croprocessor?

A Again, clarification.

s it a uniprocessor, one known man nodel of
conputation, or a parallel processor?

Q Let's say for ease of discussion, it's a
uni processor.

A kay. A uni processor using one known man nodel
of conputation, as the classical nodel that has been

used, can do one step at a given tine; hence the nane

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 17
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uni processor or serial nodel of conputation.

Q But if you have a very fast uniprocessor,
you're able to swtch between tasks -- switch between
prograns processing for each programw t hout the user
using that; is that correct?

MR. PETERS: (Object to form
THE WTNESS: | don't understand your question
prem se and all the assunptions that you' re naking.
BY MR PEKAREK KROHN:
Q Let's go back to the interrogation protocol.
You nentioned that Dr. Bandy said the state of
the art was being able to read a fewtags in a second;
is that right?

A Dr. Bandy, |'ve nentioned in paragraph 22, says
he di scussed that the state of the art could interrogate
a few tags per second but that with his contribution,
"We increased that to about a thousand tags per second."
That's from Exhi bit 1030, 2119 through 2222.

Q So the value of speed in this particul ar
situation is that you could interrogate nore tags in the
sanme anount of tine; is that right?

MR. PETERS: (Object to form
THE W TNESS: These systens are rather conpl ex.
There are nultiple things that one |ooks at. Generally

speaki ng, speed is always a good thing to consider in

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page' 18
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1| nost conputer engineering problens. Therefore, faster
2| usually and alnost in all cases in conputing neans
3| better outside of this patent in general.
4| BY MR PEKAREK KROHN:
5 Q But | think you nentioned there are other
6| things to consider. Things |ike power consunption;
7| correct?
8 A | did nention that in the field of conputer
9| engineering, this is general outside of this patent,
10 | power consunption is considered as objective. By way of
11 | exanple, if you have the fastest cell phone in your
12 | pocket but you have to charge your phone every hour,
13| that will annoy you and you probably would not buy that
14 | cell phone or get rid of it ASAP.
15 Q So if you only have one tag that you need to
16 | interrogate, there's less value to the speed of
17 | interrogation; correct?
18 MR. PETERS. (Object to form
19 THE WTNESS: That's not necessarily the case.
20 | Doing anything faster in general is a good thing in
21 | conputer engineering. | have to | ook at the specifics
22 | of it and how the systemis designed.
23 | BY MR PEKAREK KROHN:
24 Q That's not sonething you opined on; is that
25| correct?
Abbott Laboratries and Abbt Dicbetes Care Inc. v. AltveraLLLC Page: 19
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A Me? Sorry.

Q You haven't rendered an opinion on whether it's
val uable to have a faster interrogation when you only
have one tag; is that right?

A My opinion that starts with paragraph 18 and
goes to paragraph 22 tal ks about the contri bution of
Dr. Bandy to the interrogation protocol. | have quotes
fromthem and rel ated docunents. That's what ny opinion
di scusses here.

Q When you say you have codes fromthem what do

you nean?
A Quot e.
Q Oh, quotes?
A Yes.
Q Thank you.
A Sur e.
Q You al so nentioned area as a thing as sonething

to consi der when designing a conputer system is that
right?

A | said outside of these patents, one of the
obj ectives that the designer or a team of the designer
do |l ook at the area of a chip.

For exanple, again, the chip that is in your
cell phone, if it's 1 inch square versus 20 inches a

square would make a big difference. You don't want a

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 20
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cell phone that's bigger than your |aptop. So area is
normal | y consi dered when designing a general conputing
system

Q In the RFID context is physical distance that
you can read from a consi deration when designing an
I nterrogati on protocol?

A | don't believe | have opined on that. |If |
have it is in ny declaration. My declaration, starting
W th paragraph 18 going to paragraph 22, tal ks about the
I nterrogation protocol that Dr. Bandy has contri buted
to.

Q So you have not -- and | don't believe it's in
your declaration so | just want to nake sure |
under st and.

You have not anal yzed the value -- or you have
not anal yzed what type of interrogation protocol would
be useful based on distance between the reader and the
tag; is that right?

MR. PETERS. Object to form

THE WTNESS: Wat | have opined on is the fact
that Dr. Bandy has contributed to the interrogation
prot ocol based on quotes that he has provided that |
have duplicated in paragraph 22 and 21 and ot her rel ated
par agraphs of ny report in concluding the contribution

of Dr. Bandy to the interrogation protocol.
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BY MR PEKAREK KROHN:

Q And so if it's not in your report you have not

anal yzed it; correct?

MR. PETERS. QObject to form

THE W TNESS: Again, what was relevant here is
the contribution of Dr. Bandy to the interrogation
protocol that's what section Ais on page 11. There are
a nunber of other things in ny declaration and reply
decl aration and they speak for thenselves. | have
anal yzed a nunber of things related to area systens.
BY MR PEKAREK KROHN:

Q But you haven't anal yzed the consi derations of
what type of interrogation protocol you mght use for
different RFID situations; is that right?

MR. PETERS. (Object to form

THE WTNESS: What | have analyzed in relation
to section Athat starts in paragraph 11 is whether
Dr. Bandy has nmade a contribution to interrogation
protocol or not. And |'ve stated with a nunber of
reasons that he has. |'ve given an exanple of binary
tree protocol techniques. | have a quotation from him
saying that wwth his interrogation protocol, he was able
to go froma few tags per second interrogation to about
a thousand tags per second.

And the rest of ny declaration and reply
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decl aration tal ks about a nunber of various things and
It speaks for itself.
BY MR PEKAREK KROHN:

Q Dr. Bandy did not invent all interrogation
protocols; correct?

MR. PETERS: (Object to form

THE WTNESS: Just to nake sure | understand
your questi on.

Are you saying, did Dr. Bandy invent every and
each interrogation protocol that ever existed as of
t oday?

BY MR PEKAREK KROHN:
Q Let me put it differently.

You quote Dr. Bandy as tal king about the state
of the art being able to interrogate a few tags seconds
per second; correct? That's in your paragraph 22;
right?

A Yes, paragraph 22 tal ks about a few tags per
second and in the state of the art.

Q And that state of the art is not sonething that
Dr. Bandy invented; right? That was the state of the
art prior to his specific interrogation protocol;
correct?

MR. PETERS. QObject to form

THE WTNESS: | have not opined on that in ny

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 23
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1| report one way or another.
2 | BY MR PEKAREK KROHN:
3 Q So you don't know whet her there was an
4| interrogation protocol not invented by Dr. Bandy that
5| could interrogate a few tags per second prior to
6| Dr. Bandy's contribution to the Bandy reference; is that
7| right?
8 A What | can say is that | have not opined on all
9| possible interrogation protocols that existed before.
10 | have opined on the fact that Dr. Bandy states
11| that the state of the art could interrogate a few tags
12 | per second but that with his contribution, "W increased
13| that to a thousand tags per second,” that's ny opinion
14| and that's what | have focused on.
15 Q Do you know whet her Dr. Bandy invented the
16 | binary tree traversal protocol ?
17 MR. PETERS. (Object to form
18 THE WTNESS: He says that an enbodinment -- it
19 | says that an enbodinent that's from Bandy 1641 to 51.
20 | The protocol used as a binary tree traversal protocol.
21 | And he also states that a few tags per second, which was
22 | the state of the art, was increased to about a thousand
23 | tags per second.
24 | BY MR PEKAREK KROHN:
25 Q | understand that's the -- that's the
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enbodi nent that's in Bandy. But do you know whet her

Dr. Bandy invented the binary tree traversal protocol or

whet her |

t was an existing interrogation protocol prior

to the Bandy reference?

traver sa

MR. PETERS: (Object to form
THE WTNESS: Dr. Bandy uses the binary tree

protocol. \Whether he did all of it from

scratch or based on sone known technique that is

sonet hing that | have not opined on.

| have opined on the fact that he uses the

binary tree traversal protocol, and he says we go from a

few tags

second.

per second to about a thousand tags per

BY MR PEKAREK KROHN:

Q

Have you ever -- separate from your expert

wor k, you're an engi neer other than doing expert work;

is that correct?

A

Yes. That's ny main job being a professor at

UCLA in Conputer Science and Engi neeri ng.

Q

And do you al so devel op -- products is probably

t 00 narrow.

A
Q

pr ot ocol

Do you devel op systens as part of your work?
Yes.
And have you ever used an interrogation

I n any of your work?
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A | have to go back and check. [|'ve been doing
research for 35 years. | have definitely designed
protocols in various subjects. | need to go back to see

I f any of them were an interrogation protocol.

Q So what woul d you have to | ook for to determ ne
whet her a protocol was an interrogation protocol ?

A | just need to go back and | ook at ny notes and
see what the problem statenment were. Again, sone of
these are 30, 35 years old. | don't really recall all
of that. And that's not an investigation that | have
perfornmed for today's deposition.

Q So what ki nd of problem statenent woul d
i ndicate to you that the solution was an interrogation
pr ot ocol ?

A | need to think about that. That's sonething
that | haven't thought about. | need to | ook at what
the problemis. Wuat is it that we were trying to
solve. Wre we trying to interrogate a snart shoe, for
exanpl e, as one way of exanple of the kind of thing |'ve
done, and see if | would classify that as an
I nterrogation protocol or not.

Q And you said, "a smart shoe.” Do you nean |ike
s-h-o0-e, a shoe that you put on your foot?

A Yes. Correct. W design shoes that are snmart

I n detecting various gait analysis and rel at ed.
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Q And did those smart shoes have RFID tags?
A They don't.
Q Have you done any work that involved a system
that used RFID tags?
A | have used --
MR. PETERS: (Object to form
THE WTNESS: Sorry, M. Peters.
BY MR, PEKAREK KROHN:
Q So when you need --
A Sorry. You did not allow ne to finish.

Q Pl ease do.

MR. PETERS: Sorry. | didn't know if there was
an overlap. | objected to form
Go ahead.

THE W TNESS: Thank you.
Yes, so | have used systens that do use RFID
t ags.
BY MR, PEKAREK KROHN:
Q In those systens that used RFID tags, were they
usi ng UHF or NFC or sone ot her wavel ength for
communi cati on?
A | have to go back and | ook. Sone of these are
ol der projects fromnore than 20 years ago. But | do
know that in nmy lab |I've worked with a variety of

systens and subsystens and chi ps and protocols and

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 27
Focus Litigation Solutions



Majid Sarrafzadeh

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

nmet hodol ogi es.

Q Do you think you have systens that used RFID

tags goi ng back 20 years?

MR. PETERS. QObject to form

THE WTNESS: | have designed systens that go
back 35 years. Regarding RFID tags, | have to go check.
That's not sonething | prepared for today to discuss.
BY MR, PEKAREK KROHN:

Q Do you renenber what's the ol dest system using

RFI D tags that you designed that you renenber today?

MR. PETERS: (bject to form

THE WTNESS: Yeah, | don't know. | have to go
back and check. | would say nore than 10 years ago.
BY MR PEKAREK KROHN:

Q And that project that was nore than 10 years
ago using RFID tags, what type of reader were you using
to read those RFID tags?

A | have to go back and check. | do about 20 to
30 projects every year. |'ve built conpanies, nultiple
of them They get really involved. Then | teach PhD
| evel courses where there are about 30 or 40 projects
per course, per quarter -- senester. So there's quite a
bit of them So without reviewing, | prefer not to get
Into that because | don't know it accurately sitting

her e today.
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Q Do you know whether there are interrogation
protocols that are better for different types of radio
frequency signal s?

MR. PETERS. QObject to form

THE WTNESS: That's not sonething that | have
opined on in ny report.
BY MR PEKAREK KROHN:

Q And you don't know sitting here today as well;

Is that right?

MR. PETERS. (Object to form

THE WTNESS: | need to think about that. The
pur pose of the interrogation protocol analysis that I
have perfornmed is as stated in paragraph 18 to 22, anong
ot her places. And the main goal was, by way of exanple,
where Dr. Bandy says that his protocol could go froma
few tags per second to about a thousand tags per second,
to nme that sounds significant.
BY MR, PEKAREK KROHN:

Q Do you know whet her sone interrogation
protocols were better for UHF than other types of radio
frequency signal s?

MR. PETERS: (Object to form
THE WTNESS: That's not sonething | have
opi ned on in ny declaration. And if | have, ny

decl arati ons speak for thensel ves.
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BY MR PEKAREK KROHN:

Q Are there interrogation protocols that work
better for near-field conmunication than other types of
radi o frequency signals?

MR. PETERS: (Object to form

THE WTNESS: | have not opined on that in ny
declaration. |'mfocusing on ny reply declaration
t oday.

| have focused on the fact that Dr. Bandy has
made a contribution to interrogation protocol based on
the binary tree traversal protocol that goes froma few
tags per second speed to about a thousand tags per
second and to ne that sounds significant.
BY MR PEKAREK KROHN:

Q What is a binary tree?

A A graph consists of a set of vertices and a set
of edges. A graph that has no cycle is a tree. A
bi nary tree has a root, neaning a vertex of N degree O
and its art degree is 2. And that is true of every
vertex/ node in the topol ogy of the system So when you
have such a topology, you call it a binary tree.

Q And when you say, "a graph that has no cycle,"”
| want to make sure | understand.

That neans that there's no connection fromthe

node sort of up to a node so that could sort of conplete

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 30
Focus Litigation Solutions



Majid Sarrafzadeh

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

acircuit.

I s that what you nean?

A Let me be formal if you don't m nd.

A path is a sequence of vertices and edges.
Sone people call it nodes and Iinks. A path where the
starting vertex and the ending vertex are the sane is
called a cycle.

Q Thank you.

What is the purpose in conputer science of a
bi nary tree?

MR. PETERS: (bject to form

THE W TNESS: There are many purposes in
conputer science for using a binary tree. For exanple,
I f you have a sorted list and you are | ooking for a
particular itemin your sorted list, what you can do is
to conpare your item-- let's say you are |ooking for
nunmber seven in your sorted list. You conpare seven
wth the mddle elenent. If the mddle elenent is |ess
than the key you are | ooking for, seven, you only focus
on the right part of the system-- of the nunbers,
because it's sorted. Oherw se, you focus on the left.
You do this recursively. The tine conplexity of such a
search is time of Nis equal to tine of N divided by 2,
plus order 1. Order 1 because it takes consent tine to

conpare your key with the mddle el enent.
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When you solve this recursion, and if you'd
|ike I can show you how to solve it, you get T of Nis
equal to capital O of log N, which says binary search
nmet hodol ogy based on binary tree gives you logarithmc
speed finding a key, whereas a trivial nethod would be a
| i near scan order N. There is an explanation difference
between | og of the nunber and the nunber itself. So if
you have only 10 itenms -- if you have 10,024 itens, the
|l og of that is just 10. That's very fast as opposed to
doi ng 10, 024 sear ches.

Does that answer your question?

Q That hel ps.

So you said if you had 10,024 itens, did you
mean 1,024 itens?

A Yes. |I'mSORRY. 1,024 which is 2 to the power
10.

Q Then you could -- then you would have a | og of
10 searches you would need to do; is that right?

A You need a log of 1,024. |In conputer science
when we say "log," we always nean | og-based 2. So
| og-based 2 of 1,024 is 10.

So a linear scan will give you 1,024 a step,
whereas a binary scan will give you only 10 a step. So
much, much faster.

And of course when N, the total volune gets
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| arger, you appreciate the difference nore and nore.
That's what you call asynptotic anal ysis.
Q What if Nis 3?
MR. PETERS. QObject to form
BY MR PEKAREK KROHN:

Q What is the -- how many steps in a binary
search when Nis 3 would there be -- a binary tree
search?

A It is actually a binary search, not a binary

tree search. The topology behind it is a binary tree.

We call this a binary search of the system So you just

take log N, base 2. | don't have ny calculator. |
don't know what that nunber is. It's closer to 2 nmaybe
or 1.5.

Q And what about if it was a |linear search with

3 -- with N of 3?

MR. PETERS. (Object to form

THE WTNESS: So just the asynptotic anal ysis
woul d give you a value of 3. But there are also hidden
overhead factors of the data structure that you're
using, et cetera. So this is a rough high-1level answer.
For detail | need a pen and paper and the exact conputer
that you' re using in order to performthe analysis.
BY MR PEKAREK KROHN:

Q And we've been tal king about a binary search
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that's backed up by a binary tree data structure;
correct?

A Correct -- sorry, no. | don't know what you
mean by "backed up." You just nade that up.

Q You said the topology behind it. So we've been
tal ki ng about binary search, the topol ogy behind that
bi nary search being a binary tree; correct?

A That's what | said.

Q Is that binary search a binary tree
traversal ?

A W don't call it that. W just call it -- we
just say the backbone or the topol ogy of the system
behaves |ike a binary tree. The correct nethodol ogy and
termthat one uses is that this is a binary search.

Q So what is a binary tree traversal?

MR. PETERS. (Object to form

THE W TNESS: Just the concept of binary tree
traversal ?
BY MR PEKAREK KROHN:

Q Yes.

A kay. So we tal ked about what a binary tree
Is. | defined that precisely.

If you have a binary tree and you want to
traverse the binary tree, the way you would proceed to

go fromone vertex to another vertex or fromvertex to
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all vertices of the binary tree is typically called a
bi nary tree traversal.
Q So are the results of the binary tree traversa
a sorted list?
A No, not necessarily.
Q kay. So I'ma little confused still on what a
bi nary tree traversal is.
So for a binary tree traversal, do you start at
the root vertex?
A Depends on what you want to do. You coul d.
You don't have to. You can start froma |eaf.
Q What if what you want to do is interrogate a
set of RFIDs?
MR. PETERS. QObject to form
THE WTNESS: Sorry. That does not make any
sense.
How do you map the RFIDs to the binary tree
t hat we've been tal king about?
BY MR PEKAREK KROHN:
Q That's a good question. | don't know  But
Dr. Bandy -- you said that Dr. Bandy contributed the
binary tree traversal protocol which involves RFIDs.
And so |'m asking how you would interrogate
RFIDs using a binary tree traversal ?

MR. PETERS. (Object to form
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1 THE WTNESS: | have not opined on the details
2| of the binary tree nethodol ogy that Dr. Bandy uses. |
3| have nmentioned that the protocol that is used is a
4| binary tree traversal. And what it does is it goes from
5| a few tags per second interrogation to a thousand tags
6| per second, and to ne that's significant. That's ny
7| opinion.
8 | BY MR PEKAREK KROHN:
9 Q If you have a vertex with no edges is that a
10 | binary tree?
11 MR. PETERS: (bject to form
12 THE WTNESS: You could call that a binary
13| tree. It depends on the definition. And |'ve seen
14 1 multiple.
15 | BY MR PEKAREK KROHN:
16 Q There are lots of different kinds of sensors
17| that nonitor vital functions; correct?
18 A Pl ease repeat your question.
19 Q There are lots of different kinds of sensors
20 | that nmonitor vital functions; correct?
21 A There are plenty of sensors out there for
22 | physiological nmonitoring. That's correct.
23 Q And ones that specifically nonitor vital
24 | functions; right?
25 A There are different types of sensors, yes.
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Q Do you know of any disposal sensors that
nmonitor vital functions?
MR. PETERS: (Object to form
THE WTNESS: There are. | have seen di sposal
sensors that, for exanple, neasure heart rate.
BY MR PEKAREK KROHN:
Q Is heart rate a vital function?
A | guess there are different definitions.

How do you define "vital functions"?

Q So you tal k about vital functions in quoting
Bandy - -

A Ri ght .

Q -- i n paragraph 29 of your report. And so I'm

trying to understand what you understand "vital function
data" to be.

So in your view, are the disposable heart rate
sensors, are they disposable sensors that nonitor vital
functions?

A One coul d consider generally outside of this
patent heart rate to be a vital function. Bl ood
pressure to be another vital function. So it all
depends. And peopl e use these terns sonewhat
I nt erchangeabl y.

Q Do you consider nonitoring glucose to be a

vital function?
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MR. PETERS: (bject to form
THE WTNESS: Again, different -- other
different inventors use the terns differently. One nay
consider a glucose nonitor in a certain setting to be a
vital function of an individual.
BY MR PEKAREK KROHN:
Q Can you nane any sensors of vital functions
that are not disposabl e?
MR. PETERS. Object to form
THE WTNESS: A blood pressure cuff.
Tradi tional blood pressure cuffs that nmany peopl e have
used.
BY MR PEKAREK KROHN:
Q What is a smart card?
A Were are you referring to?
Q | think a smart card is referred to in Bandy so
"' m asking what a smart card is?
MR. PETERS. (Object to form
THE WTNESS: By way of an exanple, | nentioned
that | have discussed in Bandy's disclosure of a snmart
card or badge that is affixed to a person or aninmal,
such that the sensor elenent of the RF adjustable sensor
are proximate to the surface of the skin. And I
expl ai ned that for such a fixing, a POSI TA woul d have

understood that the sensor elenent would be interrogated
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wi th sone sort of adhesive material and such details are
di sclosed in Heller.
BY MR PEKAREK KROHN:

Q So are you -- is your definition of a smart
card sonething that is affixed to a person or ani nal
such the sensor elenents of the RF addressabl e sensor
are proximate to the surface of the skin?

A That is an exanple of a snmart card.

Q Sure. So that's what I'mtrying to get at.

Beyond that particul ar exanple, what nakes
sonething a snmart card?

A A smart card, generally speaking, outside of
this patent is a card that has sone sort of intelligence
bui | di ng, whet her reading or processing or a conbi nation
of them By way of exanple -- an exanple of that is
what | have stated in paragraph 28 of ny report in this
context of Bandy in view of Heller.

Q So do you think -- when you go into work, do
you scan a card to get in -- scan your |ID or sonething
to get into certain areas?

A s there a question?

Q Yes. Wien you go into work, do you have an ID
that you scan, you know, at a door to get into certain
areas?

A No. We are a public university.

Abbott Laboratories and Abbott Diabetes Care Inc. v. AltiveraLLC Page: 39
Focus Litigation Solutions



Majid Sarrafzadeh

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q You don't have any | abs that are secured from
t he public?

A | have ol d-fashi oned keys for that.

Q Have you ever gone into a conpany, whether the

uni versity or sonewhere else, where you' ve used a card
to unl ock a door?

A | m ght have in the past.

Q Wul d you consi der those snart cards?

A Sonme may consider them snmart cards.

Q And those aren't disposable; right?

A It depends on the definition of disposability.
If you | ose, for exanple, your hotel key, if you |ose
that, it's not the end of the world. So it all
depends.

Q But they do reprogramthose hotel keys; right?
If you turn it in they'll reprogramit and use it for
the next person; is that right?

MR. PETERS. (Object to form
THE WTNESS: They do. And if you lose it they

probably won't charge you.
BY MR PEKAREK KROHN:

Q And do you -- would you consider those hotel
keys smart cards?

A Sone may consider them smart cards.

Q Do you nmake a distinction between a snmart card
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Focus Litigation Solutions



Majid Sarrafzadeh

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

and a snmart badge?

A | have to think about that. In sone exanples
t hey mi ght be the sane thing.

Q Can you explain the difference between
GPS- based geol ocati on and non- GPS- based geol ocati on?

MR. PETERS: (Object to form

THE WTNESS: |I'm Sorry. You're asking ne to
do that?
BY MR PEKAREK KROHN:

Q Yes.

A Sure. So generally speaking, a GPS-based
geol ocation using GPS information to perform
geol ocating. And a non-GPS does not use, as the nane
suggests GPS, to do geol ocating and use things such as
time of arrival to do a triangulation of nultiple
systens to do the | ocation of.

Q What is GPS infornmation?

A I nformati on that you get through GPS.

Q What is GPS?

A It's a systemthat has been put in place for
many years to do -- to localize, by way of exanple, an
I ndi vidual or a thing in an environnent.

Q How does it do that in the GPS -- | nean, what
you just said sounds |ike geolocation generally. So I'm

trying to understand what nmakes it a GPS geol ocation?
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MR. PETERS: (bject to form

THE WTNESS: Yeah, so GPS uses GPS information
and not tinme of arrival. And non-GPS uses a nultiway,
time of arrival, to |ocate an individual or a thing.
BY MR PEKAREK KROHN:

Q So what is, again, GPS information?

A I nformati on that you get through GPS.

Q What do you nean "t hrough GPS"?

A Exactly that. It's information that you get
through a GPS system It does not use, for exanple, the
time of arrival. Typically, time of arrival
i nf ormati on.

Q | understand what it doesn't use. |I'mtrying
to understand what it does use.

A kay.

Q What do you nean that you get information
t hrough GPS?

MR. PETERS. (Object to form

THE WTNESS: Yeah, so it uses the gl obal
positioning system One of the reports that | have
provided is an FCC report that tal ks about that and how
one uses that, either using the global positioning
systemthat is available or it uses tine of arrival with
a triangulation algorithmas an exanple of a non-GPS

radar responsive tag geol ocati on.
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BY MR PEKAREK KROHN:
Q So what is the gl obal positioning systenf
MR. PETERS: (Object to form
THE WTNESS: | guess, if | understand your
question correctly, so in order to find GPS coordi nates
one uses the latitude and |longitude finder. They wll
address the field by |ooking at GPS coordinates to
display them It wll map the coordinates. It could
have a correction nechani sm based on previous data to
better estimate the | ocation based on this
i nf or mati on.
BY MR PEKAREK KROHN:
Q How do you use GPS to find a | atitude and
| ongi t ude?
A There is a GPS systemthat is available in
order to get them

Q So is the GPS system a conputer?

A It's a satellite-based system by way of
exanpl e.
Q So, in your view, the GPS satellites are only

one exanple of the GPS systenf

A That is what is typically used in conversation
but one could al so have -- general ly speaki ng, outside
of all these patents, one could have a tenporary

| ocal i zed satellite to get information. But when the
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FCC report tal ks about GPS, it's the satellite-based
system that has been di scussed in a nunber of places.

Q So do you think the '307 patent clains to
di scuss GPS systens nean the permanent GPS satellite
syst enf?

MR. PETERS: (Object to form

THE WTNESS: Where is it specifically in the
patent, if you could refer ne to that?
BY MR PEKAREK KROHN:

Q And just for the record, we' ve tal ked about
your report a fair anmount. And just to nmake sure the
record is clear, we're tal king about Exhibit 1033 to the
| PR, correct?

MR. PETERS. QObject to form

THE WTNESS: |'mlooking at ny report and at
the bottomit says, "EX 1033."
BY MR PEKAREK KROHN:

Q Thank you.

So | think that you said this was your binder.
So this is Exhibit 1001, which is U S. Patent 7,969, 307.

And if you can go, for exanple, to Cdaim9 in

col um 20.
A Yes.
Q So the aim9 says, "The system according to

Caiml, wherein the systemfurther includes a GPS neans
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for geol ocating set system"™
Do you see that?
A Yes.
Q So what's your understandi ng of the scope of
GPS neans?
A These are neans for obtaining GPS i nformation.
And let ne get nore into that, please.
So in nmy original report, paragraph 151 through
157, |1've tal ked about geol ocation neans. | have
el aborated on that. And |I've tal ked, for exanple, about
the FCC report that explicitly recognizes both the
net wor k- based sol ution, which don't require an
i nplication of the geol ocation conponent in the wreless
device itself, and a handset-based sol ution, which would
require such inplications. Inportantly, the entire
pur pose of the FCC report was to address the | ack of
handset - based sol ution for the geol ocati on.
So |I've el aborated on, for exanple, paragraph
153 where it says, "Wiile a petitioner inserts that an
i nternal cellular phone woul d have been required to have
GPS and non- GPS geol ocation capability before the prior
to date of the '307 patent.” That is patently false.
"For this assertion the petitioner cites the

FCC report, citing Exhibit 1017 but petitioner and its

expert ignored the ways it existed to the geol ocation
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device and didn't require any structure for the
geol ocation in the device itself.” That's where | talk
about geol ocation neans, and | tal k about GPS and
non- GPS net hodol ogi es.

Q | want to make sure | understand where you're
referring.

Whi ch exhibit are you | ooking at?

A I'"'mlooking at -- | don't know. [t has an
exhi bit nunmber but it says, "IPR2024-004225."

MR. PETERS. You're |ooking at Warren's
declaration, aren't you?

THE WTNESS: OCh, sorry. The previous one. M
bad.

Yeah, so that's exactly ny argunent in ny reply
that | disagree wwth the comments nade by Dr. WArren on
this.

If you go to Exhibit 1003, | talk about the
claimfunction for this [imtation. The geolocation
nmeans, i s geolocation. A POSITA would understand
geol ocation to have its plain and ordi nary neani ng,
which is determ ning the geographic positioning of an
object. This is consistent wwth the definition of
geol ocation technol ogy. A technol ogy used to determ ne
t he geographi c coordi nate of radi o equi pnment by devi ce,

for exanple, a cellular handset.
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Then | talk about the structure being a

geol ocation by GPS and geol ocation without GPS. And the
structure identified in the '307 patent for geol ocating
by GPS and geol ocating without GPS in sections that |
have described in Exhibit 1003, and those are | B3 and
I B4 of that exhibit. And | have gone into further
el aboration and details of that.
BY MR, PEKAREK KROHN:

Q So I'mnot tal ki ng about geol ocati on generally.
' mtal ki ng about GPS. And you said that the structure
for geol ocation could be by GPS and geol ocati on w t hout
GPS. So what is the structure for geol ocation by GPS?

A So | nentioned that the claimfunction for the
limtation related to GPS i s geol ocating said system by
GPS. The correspondi ng structure for performng the
claimfunction of these terns are wrel ess reader
devi ces, such as a cell phone or PDA or GPS nethod or
processing logic for determ ning a geographic |ocation
of an object.

More specifically, the '307 patent incorporates

Pat ent Nunber 6,031, 454 for disclosure relating to
readi ng anal ysis and geol ocati ng by GPS or non- GPS neans
and that's incorporation is in '307 patent, colum 17.

Q So is your understanding that GPS neans is only

for the permanent GPS satellites that are out there or
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1| is GPS neans broader than that?

2 MR. PETERS: (bject to form

3 THE WTNESS: What | nmentioned is that the

4| structure related to GPS neans is to performthe claim

5| function of this term which is using a device such as a

6| cell phone or PDA and GPS nethod or processing logic for

7| determ ning a geographic position of an object. |

8| believe that's a structure, and |'ve el aborated on that

9| in nmy first declaration.

10 | BY MR PEKAREK KROHN:

11 Q I["mstill not sure.

12 So when you say, "GPS or processing logic," is

13 | that processing logic just to process the signals from

14 | the permanent GPS satellites or is it broader than

15| that?

16 MR. PETERS. (Object to form

17 THE WTNESS: Well, it is the structure for

18 | performng the claimfunction of this term which are

19 | wireless reader device such as a cell phone or a PDA and

20 | GPS nethods or processing logic for determning a

21 | geographic position of an object. That's what | have

22 | opined on.

23 | BY MR PEKAREK KROHN:

24 Q What is a GPS net hod?

25 A These are nethods for perform ng GPS based or
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geol ocation as | have discussed in paragraph 74 through
77 of my report.
Q Do those GPS net hods use the GPS satellites?

MR. PETERS. QObject to form

THE W TNESS: Whatever nethod they are, the
structure for performng the claimfunction of this
term that's what |'ve opined on are wirel ess reader
devi ces, such as a cell phone or a PDA, and GPS net hods
or processing logic for determ ning a geographi cal
position of an object.

And | have nentioned that this specification of
' 307 discloses that the wirel ess device or the sensors
can al so be geol ocat ed anywhere by a gl obal position
system GPS, and/or non-GPS triangul ati on neans.

The specification also teaches that the
m croprocessor and RFID reader reaching wrel ess devices
to enabl e the processing function 500, which includes
readi ng anal ysis and geol ocating by a gl obal positioning
system or a non-GPS neans.
BY MR PEKAREK KROHN:

Q So when you say by a global positioning system
does that refer to the global positioning system
satellites or does that refer to sonething el se?

A It is a global positioning system That's what

' ve opi ned on.
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Q So what is a global positioning systenf

A Exactly that. [It's a gl obal positioning
system
Q What makes it -- what nakes geol ocation based

on a gl obal positioning systemas opposed to just
geol ocation general ly?

A Sorry. | don't understand the question.

Q So geol ocation neans finding where | amin the
worl d; right? Geolocation; right?

A Correct.

Q And there are ways to do that. | think you
said there are ways to do that using the gl obal
posi tioning system and ways to do that that are not a
gl obal positioning system correct?

A That's what |'ve opined on in paragraph 74.
That there are GPS-based nethods and non- GPS- based
met hods.

Q So if | have a geol ocati on processor, how do |
know, in your view, whether that geol ocati on processor
I's using a gl obal positioning systemor not?

MR. PETERS.: (Object to form

THE WTNESS: Sorry. | don't follow your
guestion. |It's whether you have built a GPS-based
nmet hodol ogy or non- GPS- based net hodol ogy.
BY MR PEKAREK KROHN:
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Q So how would | build a GPS-based net hodol ogy?

A | have not opined on building such a system
The patent '307 tal ks about them The FCC report talks
about them

Q And ny understanding is that GPS systemrefers
to the satellites that | think everyone thinks of as
GPS. And I'mtrying to understand, is that your
understanding as well, or do you think GPS includes
sonet hi ng el se?

A Ch.

MR. PETERS: (bject to form

THE WTNESS: GPS generally is satellite based.

But whatever the patent and FCC report is tal king about
GPS and non-GPS, those are indeed the geol ocation
nmeans.
BY MR PEKAREK KROHN:

Q How does the FCC report discussion of GPS
af fect your understanding of the patent's clains to
GPS?

A FCC -- for exanple, the FCC report tal ks about
a wreless carrier who enpl oyed a Phase 2 | ocation
technol ogy that requires new, nodified, or upgraded
handset, such as gl obal - posi ti oni ng-system based
t echnol ogi es.

So what |'ve used, in ny analysis, is to say
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based on the FCC report and a nunber of other things,
new exhi bits that have been provided, enails that are --
that have newy seen it shows that including GPS neans
In the system are obvi ous.
Q My question wasn't about whether the FCC report
made GPS neans in the system obvi ous.
My question was, how does the FCC report affect
your understanding of the patent's clains?
MR. PETERS. Object to form
THE WTNESS: Wat the FCC report does and
anong ot her exanples that | have, not limted to FCC, is
to show exactly that. That having GPS in a systemin
the corresponding tine frane was obvious to a PCSI TA
BY MR PEKAREK KROHN:
Q Are you famliar with glucose neters that use
test trips?
A We tal ked about that in the | ast deposition and
nmy answer was and i S yes.
Q Is that glucose neter a nedical device?
MR. PETERS. (Object to form
THE WTNESS: One could consider a glucose
nmeter as a nedi cal device.
BY MR PEKAREK KROHN:
Q Are the test strips used by the glucose neter

conponents of the glucose neter?
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A | don't believe | have opined on that in ny
previous report or this report.

Q Can you purchase test strips separate fromthe
gl ucose neter?

A | know sone gl ucose neters you buy the neter
and the test strip all together and sonetines you can
get the test strips separately.

Q Are the test strips sensors?

MR. PETERS. Object to form
THE WTNESS: | have not opined on that. And
you asked ne the exact sanme question, and | gave you the
exact sane answer. There are sensing being perforned in
a glucose neter.
BY MR PEKAREK KROHN:
Q Does the glucose neter have a serial nunber?
MR. PETERS. (Object to form
THE WTNESS: Are you referring to part of ny
report?
BY MR PEKAREK KROHN:
Q | don't know if you've talked about this. [|'m

j ust aski ng whet her glucose neters have seri al

nunber s?

MR. PETERS: (Object to form Foundati on.

THE WTNESS: | don't believe | have opined on
that. | have opined on the fact that Beck says serial
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nunbers retrieved fromthe nmedi cal device and ot her
i nformati on fromthe nedical device is discussed.

And | do also nention that the POSI TA woul d
have understood that the serial nunber or identification
code for the nedical device is a unique |ID nunber that
woul d uniquely identify the nedical device and the
correspondi ng sensor.

BY MR, PEKAREK KROHN:
Q But you don't know whet her a gl ucose neter
woul d have such a unique serial nunber?

MR. PETERS:. Sane obj ections.

THE WTNESS: | guess the question is, would
you call -- certainly it has an identification. You
need to know that. \Whether people universally call that
a serial nunber or not, I'mnot 100 percent sure. |
woul d suspect that sonme conpanies, they call the nunber
on their glucose neter a serial nunber.

BY MR, PEKAREK KROHN:
Q Do test strips have serial nunbers?
MR. PETERS. (Object to form
THE WTNESS: On then?
BY MR PEKAREK KROHN:
Q Is there a way of identifying test strips
uni quel y?

MR. PETERS. (Object to form
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THE WTNESS: | have not opined on that in ny
reports.
BY MR PEKAREK KROHN:

Q G ven the unique I D of the glucose neter, you
can't determne all of the test strips that have been
used by that particular glucose neter based on that
uni que I D; correct?

MR. PETERS. Object to form

THE WTNESS: | don't understand your
guesti on.
BY MR PEKAREK KROHN:

Q Let's say | have a glucose neter and it has a
serial nunber or a unique identifier stanped on it that
says 123; right?

Yes.

Are you followng ne so far?

> O »

Yes.

Q G ven that nunber 123, | can't figure out all
the test strips that have been used with that particul ar
gl ucose neter; correct?

MR. PETERS:. (Object to form Foundati on.

THE WTNESS: We woul d know whi ch types of test
strips to be used wth that glucose neter, if that's
your question. So when you go out and buy it, they wl|l

give you the right test strips.
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BY MR PEKAREK KROHN:
Q That wasn't ny questi on.

My question is, do you know t he exact
I ndi vi dual specific test strips that were used, not the
type of test strip?

MR. PETERS. Sane objections.

THE WTNESS: So you are saying if you buy a
set of test strips, you use half of themand don't use
the other half, sonehow you know whi ch half were used?
BY MR PEKAREK KROHN:

Q Based on the serial nunber on the glucose
neter. That's right?

MR. PETERS: Sane objections.

THE WTNESS: Yeah, the one that has a bl ood
stain on themyou used them otherw se you haven't used
t hem
BY MR PEKAREK KROHN:

Q But can | use the serial nunber, the 123
stanped on the glucose neter to figure out which ones
have been used and whi ch ones haven't?

MR. PETERS:. Sane obj ections.

THE WTNESS: |I'msorry. Your question doesn't

make sense to ne at all.
BY MR, PEKAREK KROHN:
Q Wiy not ?
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A | don't know. You're not phrasing it properly.
| gave you a few scenarios. You know which strip to buy
i f you |l ook at a blood stain you know which strips have

been used. Beyond that |I'mnot sure what you are

getting at.

Q I ' m aski ng whet her you could use the seria
nunber -- so let's say |'ve used half the strips and |
haven't used half the strips. | throwall the strips
away ?

A Al'l of thenf

Q Al of them used and not used?

A kay.

Q | now want to figure out which strips to use in
my neter. | can't just take the serial nunber of the
meter to figure out which strips were used; right?

MR. PETERS: Objection to form Foundati on.
THE WTNESS: Sorry. | don't understand what
you' re sayi ng.
BY MR PEKAREK KROHN:

Q | think you understand. | think ny question
m ght sound a little ridiculous and I think it is but |
just want to be clear.

You can't just use a serial nunber on the
glucose neter device to figure out which strips were

used; right? Those are separate products that may or
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may not have their own identification but you can't use
the serial nunber on the glucose neter to determine if
they were used or not; right?

MR. PETERS. Sane objections.

THE WTNESS: It's not about being used. It's
about the practical application of it is when you go to
CVS or a pharmacy and you want to buy strips, you give
them your, for exanple, serial nunber of your gl ucose
nonitor, and they'll give you the right test strip.

BY MR PEKAREK KROHN:

Q Ri ght but then |I don't know. They give ne 50
test strips. | use three of themand then | can't
figure out the serial nunber of which three that | used
right?

MR. PETERS. Sane objections.

THE WTNESS: | don't understand that because
give ne an exanple of why you want to do that?

BY MR, PEKAREK KROHN:

Q How does the test strip work in a glucose
met er ?

MR. PETERS.: (Object to form

THE WTNESS: You take a bl ood sanple. You put
it on atest strip. You insert that in the glucose
nmeter. The reader will tell you what the gl ucose |evel

Is. That's generally high | evel how it works.
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BY MR PEKAREK KROHN:

Q

But the test strips have sone chemcals in

them right?

A
Q

meter for

not sure.

They do.

And you m ght need to calibrate your glucose
particular test strips; right?

MR. PETERS. (Object to form

THE WTNESS: | haven't opined on that. [|I'm

BY MR PEKAREK KROHN:

Q
sensor .
capabi lit

A
capabilit

Q

sensor ?

answer was there is sensing where you exactly draw t he

So you never quite said that a test strip was a

| think you said it had sone sensing
ies; is that right?
| said the glucose neter has sensing

| es.

What about the test strip? |Is the test strip a

MR. PETERS. QObject to form
THE W TNESS: You asked that before and ny

line is not sonething that | have opined on. Sane

answer for today.

BY MR PEKAREK KROHN:

Q

So what is the sensor in a glucose neter?

MR. PETERS. (Object to form
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1 THE W TNESS: Again, there is sensing being
2| performed in a glucose neter. That information is then
3| transfornmed into a nunber. \Were do you actually draw
4| the box around what is and is not a sensor is not
5| sonething that 1've opined on.
6| BY MR PEKAREK KROHN:
7 Q Just to wap up what we were tal king about
8| before. | think you said you haven't opined on this so
9| you just want to nake sure.
10 You don't know whet her you can determ ne which
11 | strips were used based on the serial nunber or other
12 | identifying nunber on the glucose neter; correct?
13 MR. PETERS: (Object to form Foundati on.
14 THE WTNESS: | just said your question doesn't
15 | nmake any sense. A few variations of it which | think I
16 | understand, | explained. But it seens you're asking
17 | sonmething else and | asked you specifically for an
18 | inplication of what you' re asking and you have not
19 | provided that.
20 | BY MR PEKAREK KROHN:
21 Q So it doesn't like you don't understand the
22 | question. You just don't understand the inplications of
23 | the question so can you answer the question?
24 A The sane thing.
25 Q So does the serial nunber tell you anything
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about the specific strips that were used?
MR. PETERS: (bject to form
MR. PEKAREK KROHN: Strike that.
BY MR PEKAREK KROHN:

Q Does the serial nunber on the glucose neter
tell you anything about the specific strips that were
used within that glucose neter?

A What the serial nunber tells you is which strip
to buy or if you already have a strip have you bought
the right strip or not.

Q Does it tell you anything el se about the
strips?

MR. PETERS: (Object to form Foundati on.

THE WTNESS: That's not sonething | have
opi ned on.
BY MR PEKAREK KROHN:

Q And so you don't know?

MR. PETERS. Objection to form

THE WTNESS: This is the first time |I'm
hearing this question that we both agreed doesn't neke
any sense. Therefore, it requires further analysis to
make sense of your question.

MR. PETERS: We're at 92 m nutes whenever you
have a chance.

MR PEKAREK KROHN: Sure. W can take a
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br eak.

MR. PETERS: All right. Thank you.

(Of the record: 10:33 a.m - 10:43 a.m)
BY MR PEKAREK KROHN:

Q So, Dr. Sarrafzadeh, before we took our break,
| was trying to say | did not nean to inply that the
question | was asking didn't nake sense.

What | neant was, | think the answer to ny
guestion is quite obvious, neaning it seens |like a
little bit of a silly question but | still haven't
gotten an actual answer from you.

And so the question is, does the serial nunber
of a glucose neter tell you anything about the specific
strips that were used by that glucose neter?

MR. PETERS. Object to form Foundati on.
Argunent ati ve.

THE WTNESS: What | can say, which is what |
stated before, the serial nunber on a glucose nonitor
wll tell you which strip to buy and/or if you have
bought the right strip.

BY MR PEKAREK KROHN:

Q Does it tell you anything el se?

MR. PETERS: Sane objections.

THE W TNESS: The serial nunber on the gl ucose

nmonitor may tell you the year that it was built.
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BY MR PEKAREK KROHN:

Q Does it tell you anything el se about the test

strips other than telling you which type of strip to buy

or if you've bought the right strip?

MR. PETERS: (bjection. Form

THE WTNESS: It may. This is purely a
speculation. It may tell you the accuracy of the test
strip at the tine that the glucose nonitor was built.
BY MR PEKAREK KROHN:

Q But it doesn't tell you anything that woul d
hel p you identify the particular strip that was used by
that glucose neter; is that right?

MR. PETERS: (bjection to form Foundati on.
THE WTNESS: What it -- if you want to know
which strips you have actually used, you | ook at them
I f they have a bl ood stain they have been used.
BY MR PEKAREK KROHN:

Q But that's not fromthe serial nunber, right?
That's just from observing the strips; correct?

A Yeah, that's how you woul d use a gl ucose.

Q Because you can't tell fromthe serial nunber
of the glucose neters which strips were used; right?

MR. PETERS: Sane objections.
THE W TNESS: Again, that question by itself |

don't understand what it neans.
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What | do understand is the type of a strip,

maybe the accuracy of the strip or when they were

manuf actured, those you can possibly tell by the glucose

meter itself.
BY MR PEKAREK KROHN:
Q How can you tell when the glucose neter strips
wer e manufactured based on the serial nunber of the
gl ucose neter?

MR. PETERS. Object to form Foundati on.

THE WTNESS: That's not sonething that 1've
opi ned on. There mght be a table that provides the
correspondence. Maybe all the strips are nmade all at
once and the glucose serial nunber potentially could
tell you that but it's not sonething that |'ve opined o
or di scussed.

BY MR PEKAREK KROHN:

Q So since you don't seemto be willingly to
actually answer the question, I'mgoing to put it
slightly different.

How can you take the serial nunber of the

n

gl ucose neter and determ ne which strip was used in that

gl ucose neter?
MR. PETERS: (Object to form Foundati on.
THE WTNESS: | don't know if anybody woul d be

interested in that.
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BY MR PEKAREK KROHN:
Q If they were, how would you do it?
MR. PETERS:. Sane objections.
THE WTNESS: Wiy woul d they be interested in
such information? |'ve never been interested in that.

BY MR PEKAREK KROHN:

Q Vll I"'minterested in that so |I'm asking
you --
A Wiy are you interested in that?
Q To keep inventory so we know which strips were

used with which neter for recall purposes?
A That does not --
MR. PETERS: (bject to foundation.

Doct or, please give ne sone tine to object.

MR. PEKAREK KROHN: | get to ask the questions.

Unl ess your attorney instructs you not to answer, your
job is to answer the questions, not to ask ne why |I'm
aski ng the question.
BY MR PEKAREK KROHN:

Q So again, how can you take the serial nunber
froma glucose neter and determ ne which strip was used
I n that glucose neter?

MR. PETERS: (Object to form Foundati on.

Argunent ati ve.

THE WTNESS: Now that's sonething that | don't
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relate to. | don't know how to generally answer
because -- and | apologize if |I'masking you a question
that's not what | neant today. | wanted to clarify so

perhaps to shed sone Iight on what are you after.
O herwi se, a question that | think you said is
ridiculous. | don't know how to answer it
scientifically and technically.

BY MR, PEKAREK KROHN:

Q The reason it's ridiculous is because |
think -- I don't know how you could do this and so |I'm
asking you as the expert, how you can take the seri al
nunber fromthe glucose neter and determ ne what gl ucose
strips were used in that glucose neter?

MR. PETERS. Qbjection. Form Foundati on.
THE WTNESS: As an expert, | tell you you
don't need to do that.
BY MR PEKAREK KROHN:

Q You're famliar with EKG nmachi nes; correct?

A | am

Q And EKG nachi nes have a nunber of | eads;
right?

A Yes.

Q And at the end of the | eads are el ectrodes;
correct?

A. Correct.
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Q And the el ectrodes are attached to the body
with sone sort of tenporary adhesive; right?
MR. PETERS: (Object to form
THE WTNESS: Sorry. | did answer --
BY MR PEKAREK KROHN:
Q The el ectrodes are attached to the body with
sone sort of tenporary adhesive; correct?
MR. PETERS. Object to form
THE WTNESS: It depends on the EKG  But sone
EKGs |'ve seen there is sone form of adhesive or the
| i ke that attached an el ectrode to a various location in
t he body.
BY MR PEKAREK KROHN:
Q And then you renove those el ectrodes at sone
point; right?
A At sonme point the el ectrodes, when the test is
done, is renoved fromthe body.
Q And the el ectrodes are sensors; correct?
MR. PETERS. Object to form
THE WTNESS: | don't believe | have opined on
that or drawn a box where the sensing will start and
end.
BY MR PEKAREK KROHN:
Q But you throw away the el ectrodes after you

pull themoff of the patient; correct?
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A There are parts of the systemthat is connected
to the wres. I'mnot sure if that end of it is also
consi dered as part of the electrode or not. So |I'm not
sure.

Q But the part that you stick on the patient, you
don't reuse that part, you throw that away; correct?

MR. PETERS. (Object to form

THE W TNESS: Sone systens that |'ve seen the
sticky part on the patient is thrown away.
BY MR PEKAREK KROHN:

Q But you don't have an opinion on whether the
el ectrodes are sensors; whether the | eads are sensors;
whet her the EKG machine is a sensor; is that right?

A That's not what | said. | said | haven't
di scussed how to, quote unquote, draw a box around what
the sensing part is.

Q So woul d that box be drawn to at | east include

t he el ectrode?

A | have not opined on that. | need to | ook at
it.

Q Wul d the box be drawn to at | east include the
| ead?

MR. PETERS: (bject to form
THE WTNESS: | do know that an EKG has sensi ng

capability. That's how it gets the signals in each of
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1] its leads -- ports, | should say. Wat exactly is the
2 | conponents that formsensing is not sonething | have
3| opined on.
4| BY MR PEKAREK KROHN:
3] Q What's the difference between a |l ead and a
6| port?
7 A Port is what goes in the box. It's an IO port
8| or just an | port. That's typically what the port in
9| the conmputing systemis defined as.
10 Q And what's a | ead?
11 A Lead is kind of the distal part of that which
12| is closer to the body, not the box.
13 Q In a 12 | ead EKG nachine, there are two or
14 | three electrodes that are called "reference sensors”;
15| correct?
16 A That's what | told you last tine that you
17 | deposed ne. The answer is still the sane.
18 Q And the answer is yes; correct?
19 A As | stated before, the answer is yes.
20 (Exhi bit 2023 was marked.)
21 | BY MR PEKAREK KROHN:
22 Q |'"'mgoing to put into the chat what will be
23 | Exhibit 2023.
24 A Do | find that in the chat of Zoon®
25 Q It should be in the chat of Zoom
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MR. PETERS: | don't see it.
BY MR PEKAREK KROHN:
Q Hold on. For sone reason it just went to Cara.
Let ne know when you're able to see this and
you're able to download it?
A | do see it.
Q Just for the record, Exhibit 2023 is U S.
Pat ent Publication Nunber 2016/ 0026767.
Let ne know when you're able to open it.
A |'ve opened it.
Q This is a patent publication you' re a naned
I nventor on; right?
A Correct.
Q What is the patent about?
MR. PETERS. (Object to form
THE WTNESS: This is about 10 years ago. So
this patent tal ks about a purchase that includes a
sensor configure to detect a variable characteristic.
The variation of the characteristic, including variation
I ndi cative of an individual swallow ng when the sensor
I's positioned in the neck area of the individual.
The purchase includes a wirel ess data
comruni cation interface configured to receive
i nformation related to the characteristics and transmts

the informati on externally.
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The sensor may be, for exanple, an acoustic
sensor, a piezoelectric sensor, a capacitive sensor, or
a pressure sensor. That practice may include a sensor
Interface to sanple a signal fromthe sensor and provide
data related to the signal for transm ssion externally.

A system may use the information related to the
characteristic to identify eating habits and type of
food eaten. Feedback may be provided to the individual
to hel p the individual change their dietary intake and
habits. That's kind of the abstract of this.

BY MR PEKAREK KROHN:

Q Not just kind of, you just read the abstract;
ri ght?

A | did. | think I mght have added a word or
two to clarify.

Q So the abstract and the patent generally talk
about sensors; correct?

MR. PETERS. (Object to form Foundati on.

THE W TNESS: The abstract tal ks about many
t hi ngs.

BY MR PEKAREK KROHN:

Q But it does -- for exanple, it says the sensor
may be, for exanple, an acoustic sensor, a piezoelectric
sensor, capacitive sensor, or a pressure sensor;

correct?
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1 A It has the word "sensor” and it tal ks about a
2| few exanples of sensors. Correct.
3 Q Are the exanples of the sensors that it talks
4 | about analog or digital sensors?
3] MR. PETERS: Object to form Foundati on.
6 | Scope.
7 THE WTNESS: Well, I've built this system so
8 | they have sensing capability and they all, as a system
9| would have, they have Ato D converters. So again,
10 | dependi ng how you draw t he box, one answer mght be it's
11 | a conbination of anal og and digital sensing
12 | subsystens.
13 | BY MR PEKAREK KROHN:
14 Q You nentioned that they have A to D converters.
15| So each of these sensors has an analog digital
16 | converter; is that right?
17 A | don't know about all of them but sone of them
18 | certainly do, yes.
19 Q The ones that don't have A to D converters, 1S
20 | that because they're natively digital or is it because
21 | you're doing sone conputation on the anal og signal?
22 MR. PETERS: (Object to form
23 THE WTNESS: The reason is this is 10 years
24| old. | probably wote it 15 years ago. | just don't
25| recall. So | left sone wiggle roomin ny response.
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BY MR PEKAREK KROHN:

Q

If you |l ook at figure 12,

this illustrates an

exanpl e of processes for detecting swallows fromsignals

froma variety of sensors; correct?

Scope.

t he upper

MR. PETERS: Object to form Foundati on.

THE W TNESS:

|l eft and it goes through a sequence of signal

processi ng net hodol ogi es.

BY MR PEKAREK KROHN:

Q

And so this contenplates using nore than one

sensor to detect a swallow correct?

has been a whil e.

MR. PETERS: Sane objections.

THE WTNESS: | have to go back and | ook.

It's --

| think not.

| guess what you nean by "nultitude"?

Do you nean one or the other or do you nean all

parall el ?

BY MR PEKAREK KROHN:

Q

guess either

I N

here or when you built the

system-- you said you built the system correct?

A.
Q

using nultiple sensors to detect a swal |l ow?

A

Did you ever

di d, yes.

don't

recall such a situation.

But ,

have a situation where you were

again,

Figure 12 has nmultiple sensors on

Thi s
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this is old. | mght have had prototypes or ny PhD
students m ght have built prototypes where they use nore
t han one sensor. But the ones | do recall, they just
had one sensor.

Q So if you goto daiml, whichis colum -- |
guess page 9. It's not colums.

A Correct.

Q Ckay. Are you there?

A Yes, | am

Q One of the limtations of Cdaiml is a sensor
configured to detect a variation of a characteristic.

Do you see that?

A Yes.

Q Wul d an anal og sensor fall wthin the scope of
that clainf

MR. PETERS: (bjection. Form Foundati on.
Scope.

THE WTNESS: | don't know. | have to go back
and | ook.
BY MR PEKAREK KROHN:

Q You don't know whether this could be an anal og
sensor? You think it mght only refer to digital
sensors?

MR. PETERS. Sane objections.
THE WTNESS: | just don't know. | wote it
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probably about 15 years ago. | built the system around
15 years ago.

|'d be nore than happy to spend a coupl e of
hours to refresh my mnd if you would like ne to, but I
think it's inappropriate for ne to provide responses
wi thout really looking at this. It's sonething |
haven't | ooked at for 15 years.
BY MR, PEKAREK KROHN:

Q Let's look at aim7. Caim7 conprises --
says, "further conprising at |east one additional
sensor. "

Do you see that?

A | see the words, "further conprises at | east
one addi tional sensor."

Q So does that refresh your recollection as to
whet her the system you built used nore than one sensor
to detect a swall ow?

MR. PETERS. (Object to form

THE WTNESS: No, clainms is not equal to
systens that | built.
BY MR PEKAREK KROHN:

Q | understand. |'mjust asking whether it
refreshes your recollection as to whether the system
you' ve built m ght have used nore than one sensor?

MR. PETERS. (Object to form
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THE WTNESS: | was as specific, to the best of
nmy know edge, the systemthat | built had only one
sensor, as best as | renenber.

BY MR PEKAREK KROHN:

Q So looking at this -- forgetting the systemyou
built. Looking at these clainms, would you be able to
design a systemthat used nore than one sensor as
described in daim7?

MR. PETERS. Object to form foundation, and
scope.

THE WTNESS: |If your question is general
outside of this patent that I'man inventor on, and
generally you could have systens with nultiple sensors,
sure.

BY MR PEKAREK KROHN:

Q And you could have systens with nultiple anal og
sensors; correct?

MR. PETERS. Sane objections.

THE WTNESS: | have not opined on that in ny
declaration or reply declaration.

BY MR PEKAREK KROHN:

Q | understand. But you said you could have
systens with nultiple sensors. So |I'm asking, could you
al so have a systemw th nultiple anal og sensors?

MR. PETERS. Sane objections.
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THE WTNESS: CQutside the scope of these
patents that you are discussing today, right now I
cannot think of a systemthat has nultiple anal og
sensors but they may exist. So | have not provided an
opi nion on that.
BY MR PEKAREK KROHN:

Q | understand you haven't provided an opi nion
about it until now And I'mjust asking sone general
guesti ons.

I f you can go to paragraph 49 of this
publ i cati on.

A Yes.

Q You see that it says, "Sensor device 110 may
out put an anal og signal."

Do you see that?
A Sorry. 497
Q Yes, 0049. |It's page 19 of the PDF, page 3 of

t he docunent.

A Yeah, please give ne a nonent to read that.
Q O course.

A And your question again was?

Q That it refers to a sensor device as

outputting, as an exanple, an analog signal; right?
A Par agr aph 49 does tal k about an anal og si gnal

as an out put .
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1 Q And then in paragraph 50, it tal ks about
2| performng different functions on an anal og signal,
3| including converting it to digital through an analog to
4| digital converter; correct?
3] A Par agraph 50 says, "For exanple, sensor
6| interface 120 may performone or nore of the sanple of
7| anal og sensor signal to convert the signal to digital
8| perforned by a way of analog to digital converter ADC "
9 Q It also says that, "You could filter a sensor
10 | signal or a version of the signal to isolate frequencies
11| of interest.”
12 Do you see that? "And/or to renove noise."
13 A You read that correctly.
14 Q And that's sonething you can do on an anal og
15 | signal; correct?
16 MR. PETERS. Object to form Foundati on.
17 | Scope.
18 THE WTNESS: | have to go back and look. 1I'm
19 | not sure what has been di scussed here.
20 | BY MR PEKAREK KROHN:
21 Q So either in this docunent or in the system you
22 | devel oped or just in any of your 35 years of experience,
23 | have you ever encountered a situation where you have
24| nultiple anal og sensors where there is a conputation or
25| a conbination or a calculation that uses both -- that
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uses nore than one anal og signal prior to converting the
anal og signal to digital ?

MR. PETERS: (bject to form foundation, and
scope.

THE WTNESS: | don't recall building such a
system
BY MR PEKAREK KROHN:

Q Do you recall building any systemwth nultiple
anal og sensors?

A None cones to mind related to physi ol ogi cal
noni t or i ng.

Q What about related to anything el se?

A | have to think about that. I1'mnot ready to
respond to that today. As | said, | have 35 years of
experience. |'ve built hundreds of systens. | need to
go back and | ook.

Q Is there any reason you couldn't design a
systemthat used nmultiple anal og sensors and conbi ned
t hose signals fromthose sensors before going to an
analog to digital converter?

MR. PETERS.: (Object to form
THE WTNESS: Wat do you nean by "conbi ne"?
BY MR PEKAREK KROHN:
Q Do sone sort of anal og conputation given two

anal og signal s?
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MR. PETERS: (bject to form

THE W TNESS: Doi ng anal og conputati on on
anal og signals is quite expensive. Expensive neaning,
time, power, et cetera. So that's why the system would
al ways do a conversion and doing well-known with an Ato
D converter and using well-known nethodol ogies to
performinteresting conputations on them
BY MR, PEKAREK KROHN:

Q If you could go to 1001, which is the ' 307

pat ent .

You served as an expert in a nunber of patent

cases; is that correct?

A | have.

Q Do you understand the neaning of the term
“conprising," in the context of patent clains?

A Generally speaking, it neans it contains these

t hi ngs and maybe then sone.

Q In daiml of the '307 patent, claim1 requires
a diagnostic sensor unit conprising a unique
i dentification |ID nunber; correct?

A Sorry. \Were are you |ooking at?

Q Caiml. So it says, "Aradio frequency RF
adj ust abl e sensor unit conprising."

A Yes.

Q And then three down it says, "A unique
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I dentification |ID nunber.™
Do you see that?

A Yes.

Q So under your understandi ng of the term
conprising, that would nean that the RF addressable
di agnostic sensor unit contains a unique identification
| D nunber and could contain other things; correct?

A That's what | understand general ly what
conprising neans in patent law, but |I'mnot an
attorney.

Q What does it nean for the identification ID
nunber to be uni que?

MR. PETERS: (bject to form

THE WTNESS: So, for exanple, depending on the
context, when you have a serial nunber of a device, you
could say that's a uni que nunber because you know what
kind of software to deliver to it.
BY MR, PEKAREK KROHN:

Q So in the exanple of the glucose neter with a
serial nunber 123, if | had another glucose neter next
to it that also has a serial nunber 123, that woul d no
| onger be a unique identification nunber; correct?

MR. PETERS: (bject to form
THE WTNESS: | would say that is unique

because the whol e purpose is what kind of software you
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1| are delivering to these systens. And the general use
2| case is that you have one glucose nonitor in an
3| environnent, let's say, in a hone. Therefore, that ID
4| can be used to deliver the right software to it for
5| interpretation.
6| BY MR PEKAREK KROHN:
7 Q So in your view, if | have a -- if | have 10 RF
8 | addressabl e diagnostic sensor units and they each have
9| the exact sane serial nunber, in your viewthat's still
10 | a unique identification |ID nunber?
11 MR. PETERS: (bject to form
12 THE WTNESS: Typically, again in an
13 | environnment, you have one such system The purpose of
14 | having unique IDs, as |'ve explained throughout ny
15| declaration, is to nmake sure the right software gets
16 | delivered and that would be a unique ID for the
17 | system
18 | BY MR PEKAREK KROHN:
19 Q "' mnot sure you quite answered ny question
20 | t hough.
21 So if they all have the sane serial nunber,
22 | |et's say 123, is that still a unique identification ID
23 | nunber?
24 MR. PETERS: (bject to form
25 THE WTNESS: | nentioned in ny reply that,
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"G ound three conbination renders an obvi ous uni que
conbi nation I D nunber as we cited in CGaim1. For
exanpl e, Beck discloses that the client-conputing device
i dentifies the nedical device without the need for the
user to enter identifying information for the nedical
device, including through identification code and seri al
nunbers retrieved fromthe nedical device."

BY MR, PEKAREK KROHN:

Q What paragraph are you reading fronf

A By way of exanple, this is paragraph 43. And
nmy di scussion of unique identification |ID nunber starts,
anong ot her places, at paragraph 43 and goes to
par agr aph 45.

Q So sonetinmes you will have stanped on a devi ce,
a nedi cal device for exanple, a nodel nunber and a
serial nunber; right?

MR. PETERS. (Object to form

THE W TNESS: Pl ease proceed. | have to think
about that.
BY MR PEKAREK KROHN:

Q Wul d the nodel nunber neet the limtation of a
uni que identification ID nunber if it was a nodel nunber
of a RF addressabl e di agnostic sensor unit?

MR. PETERS. Object to form Scope.
THE WTNESS: What | have opined on is, as |
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mentioned, that Beck discloses that the client-conputing
device 120 identifies the nedical device w thout the
need for the user to enter identifying information for
t he nedi cal device, including through identification
codes and serial nunber retrieved fromthe nedical
devi ce.
BY MR PEKAREK KROHN:

Q | understand that's what you said. |'mtrying
t o understand how broad you think this term goes.

| understand if it's a unique serial nunber, if
it's 123 on one of them and 456 on the other, |
under stand those woul d be unique identification ID
nunbers.

What |'masking is, what if it's 123 on item
one and 123 on itemtwo, does that still neet the
limtation of a unique identification |ID nunber?

MR. PETERS. Object to the form

THE W TNESS: Yeah, so for obvi ousness anal ysis
that |'ve perforned, what is stated here by Beck which
says, "The nedical device without the need for the user
to enter identifying information for a nedical device,

I ncl udi ng through identification code and serial nunber,
retrieved fromthe nedical device." That will be your
uni que identification nunber. That's what |'ve

st at ed.
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BY MR PEKAREK KROHN:

Q So is your view of Beck that that serial nunber
could be the sanme for nultiple devices or is your view
of Beck that that serial nunber would have to be
different for nultiple devices?

MR. PETERS: (Object to form

THE WTNESS: It is exactly as Beck descri bes,
that the identification code and serial code in
paragraph -- in Exhibit 1003 of Beck, is what nakes it
obvious to one in the ordinary skill of the art is
there's a unique identification |ID nunber.

BY MR PEKAREK KROHN:

Q What |'mtrying to understand is what does it
mean for it to be unique?

| thought unique neant it would only be on that
one device and, therefore, it's unique to that one
devi ce.

But you said sonething else earlier and that's
why I'mtrying to figure out how broad this is. Wether
you believe that two itens with the sane nunber, that
nunber could still be uni que?

MR, PEKAREK KROHN: (bject to form

THE WTNESS: Yeah, what | did say was that the
I dentification code and the serial nunber that Beck

tal ks about is the unique identification |ID nunber. And
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then you read Beck in discussion of this, one would
recogni ze that these are indeed unique identification ID
nunbers.
BY MR PEKAREK KROHN:
Q And when you say, "they're unique
I dentification ID nunbers,"” does that nean that each
devi ce woul d have a different nunber than all other
devi ces?

MR. PETERS. Object to form

THE WTNESS: Exactly as Beck has used. [|'Il
be happy to go to Beck to quote the part he describes
this, where he states that, "The client conputing device
i dentifies the nmedical device without the need for the
user to enter identifying information for the nedical
device, including through identification code and seri al
nunber." So when the nedical device neets these
constraints then you have a uni que | D nunber.

BY MR, PEKAREK KROHN:
Q So | think there's different ways to read what
"identifies" neans there; right?

Identifies could nean, | have identified it as
an EKG machine or | have identified it as an EKG machi ne
made by General Electric; right?

| dentifies could also nean, |'ve identified

this EKG machine that is the only one and is different
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than all the other EKG machines in the world.

VWi ch definition of "identifies" do you think
Beck is using?

MR. PETERS. QObject to form

THE WTNESS: And this is specifically to Beck;
Is that the question?

BY MR PEKAREK KROHN:

Q Because you're relying on Beck for the unique
identification | D nunmber and you are relying on those
particular statenents for that as you just read. And so
| want to understand.

Do you think it is identifying the type of
device, or do you think it's identifying the particul ar
devi ce?

A Goi ng back to ny original declaration, the
first one, | do nmention that Beck discloses the el enent
of unique ID nunber. For exanple, Beck discloses that
the device identification conponent, that's 214 of the
client conputing device 120, identifies the nedical
device without the need for the user to enter
i dentifying information for the nedi cal device.

Beck goes on to explain that reason for,

"l dentifying the nedical device 130 include through
i dentification code retrieved fromthe nedical device,

serial nunber retrieved fromthe nedical device, and
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other information retrieved fromthe medi cal device.
The PCSI TA woul d have understood that the serial nunber
or identification code for the nedical device is a
uni que | D nunber that would uniquely identify the
medi cal device and the correspondi ng sensor."
So from what Beck describes the system here and
its I D nunber, a POSITA woul d understand that to be a
uni que | D nunber and woul d define a unique |ID nunber as
such is.
Q Uni que to that particular device or unique to
t hat type device?
MR. PETERS: (bject to form
THE WTNESS: Exactly as Beck nentions it. He
says, "The serial nunber retrieved fromthe nedical
device, identification code retrieved fromthe nedical
device, this would be all exanples of a unique ID
nunber . "
BY MR, PEKAREK KROHN:
Q Uni que to what?
A Unique in the systens that has been anal yzed in
' 307 and descri bed by Beck via obvi ousness.
Q So let's say that Beck is only identifying a
type of device, would that still neet the limtation in
your mnd of a unique identification |ID nunber?

MR. PETERS. (Object to form
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THE W TNESS: Beck says, "Ways of identifying
t he nmedi cal device include through identification code
retrieved fromthe nedical device or serial nunber
retrieved fromthe nedical device and ot her
I nformation."

To nme, that's the definition of -- or that's an
exanpl e of a uni que | D nunber.
BY MR, PEKAREK KROHN:

Q Right. But you won't tell ne whether that's
uni que to the particular device or the type of device.
So I'masking you, let's assune -- | know this may not
be your opinion, but let's assune that Beck is only
i dentifying the type of device.

Are you with ne so far?

A By serial nunber?

Q Wl |, yes, because you wouldn't tell ne whether
you coul d have two serial nunbers that were the sanme and
that would still be unique.

So let's assune you could have multiple serial
nunbers that are the sane and all Beck is doing is
i dentifying the type of device.

Are you with ne so far?

MR. PETERS: (bjection. Form

THE W TNESS:  Yes.
BY MR PEKAREK KROHN:
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1 Q Wuld that still neet the limtation of a

2| unique identification ID nunber?

3 MR. PETERS: (bjection. Form

4 THE WTNESS: So again, certainly what Beck

5| describes which is ways of identifying the nedical

6| device, including through an identification code

7| retrieved fromthe nedical device or serial nunbers

8| retrieved fromthe nedical device would constitute a

9| unique ID nunber as a POSI TA woul d understand it.

10 | BY MR PEKAREK KROHN:

11 Q Right. And so now we're assunmng that that is

12 | just the type. But let's assune that is just

13 | identifying the nodel nunber of the nole device, okay?

14 A Ckay.

15 Q So would that still nmeet the limtation of a

16 | unique identification |ID nunber?

17 MR. PETERS. (Object to form

18 THE W TNESS: Agai n, what Beck says is the

19 | serial nunber retrieved fromthe nedical device or

20 | identification code retrieved fromthe nedical device,

21 | those are considered unique |ID nunbers by a PCSI TA.

22 | BY MR PEKAREK KROHN:

23 Q Dr. Sarrafzadeh, 1'd really appreciate it if

24 | you'd actually listen to the questions |I'm asking and

25 | answer them because we've already -- you've already read
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that three or four tinmes, and we're now assum ng t hat

only identifies the type of device, the nodel of the

devi ce.

If that were the case -- and so we don't need
to |l ook at Beck anynore. |If that's all that Beck
di scl osed, would that still neet the [imtation of a

uni que identification |ID nunber?

MR. PETERS. (Object to form Foundati on.
Scope. Argunentative.

THE WTNESS: G ven that Beck describes serial
nunber that is retrieved fromthe nedical device, that's
an exanpl e of a unique |ID nunber.

BY MR PEKAREK KROHN:
Q Because it's unique to that particul ar nedica
device; right?

MR. PETERS. (Object to form

THE W TNESS: Because that's what seri al
nunbers are. A PCSI TA woul d understand the seri al
nunber that is retrieved fromthe nedical device to be
the uni que I D nunber described in the patent.

BY MR PEKAREK KROHN:

Q Right. So serial nunber was just the type of
devi ce or the nodel nunber that wouldn't be a uni que
I dentification nunber; correct?

MR. PETERS: Object to form Foundati on.
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THE W TNESS: Beck says a serial nunber
retrieved the nedical device or identification code
retrieved fromthe nedical device a POSITA and nysel f
understand that to be a unique |ID nunber.

BY MR PEKAREK KROHN:
Q Uni que to that particular device; correct?

MR. PETERS. (Object to form

THE W TNESS: Unique | D nunber for obviousness
anal ysis of the '307 patent, Caim1l.

BY MR PEKAREK KROHN:
Q Qbvi ousness you can nmake sone | ogical |eaps
per haps, but |'m just asking about the disclosure.

I s that disclosing a unique nunber for a
particular device or is that sinply disclosing a unique
nunber that could be the sane for all devices of that
sanme nodel ?

MR. PETERS. (Object to form

THE WTNESS: Again, "Serial nunber retrieved
fromthe nedical device or identification code retrieved
fromthe nedical device," and other things that |'ve
menti oned throughout ny first and second report, "would
informa POSITA that it is a unique |ID nunber.”

BY MR PEKAREK KROHN:
Q And how does that identify the corresponding

sensor ?
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1 A Sorry. | don't understand your questi on.
2 Vell, the claimisn't about devices; right?
3 MR. PETERS: (Object to form
4 THE WTNESS: Correct.
5| BY MR PEKAREK KROHN:
6 Q Right. |It's about sensors.
7 So how does the unique nunber for the nedical
8| device identify the correspondi ng sensor?
9 MR. PETERS. Object to form
10 THE WTNESS: So in ny reply report, a nunber
11 | of places by way of exanple, | nention that by
12 | identifying the nmedical device, Beck's unique ID
13| identifies every conponent of the device. For exanple,
14| an IDidentifying a glucose neter also identifies the
15 | sensor of the device as a gl ucose sensor.
16 | BY MR PEKAREK KROHN:
17 Q But you just said you had no opi nion on whet her
18 | identifying a glucose neter could identify all the
19 | strips that were used in the glucose neter; right?
20 MR. PETERS: (Object to the form
21 THE WTNESS: So the sensing that cones in the
22 | glucose sensing conponents are identified when you
23 | identify the nedical device.
24 | BY MR PEKAREK KROHN:
25 Q But identifying the nedical device does not
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i dentify each individual test strip used with that
gl ucose neter; right?
MR. PETERS: (Object to the form Foundati on.
THE WTNESS: O course as we di scussed, when
you know t he nedi cal device, you know the type of the
strips that is to be used.
BY MR PEKAREK KROHN:

Q But that's not -- type is not unique to the

strip. Type covers nultiple strips; right?

MR. PETERS: (Object to the form

THE WTNESS: | have not opined on the strips
in ny report. |'ve opined on the fact that Beck's
unique ID identifies every conponent of the device. For
exanple, an ID identifying the glucose neter also
i dentifies the sensor of the device -- sensors of the
device as glucose sensors. Meaning, what is needed for
t he operation of the system
BY MR, PEKAREK KROHN:

Q So how does the serial nunber of the nedical
device identify the correspondi ng sensor, whether those
sensors are the strips or sonething el se?

MR. PETERS: (bject to the form
THE W TNESS: Exactly as that. Wen you
know -- this systemis built as a whol e when you know

the I D of the nedical device, then you have identified
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every conponent of the device.
BY MR PEKAREK KROHN:
Q Do | eads have serial nunbers?
MR. PETERS. Object to form Foundati on.
THE WTNESS: | have not provided an opinion on
that. EKG has a serial nunber.
BY MR PEKAREK KROHN:

Q You don't know whet her | eads have seri al
nunber s?

A | have not provided an opinion on that in ny
report.

Q Are | ead conponents of the EKG machi ne?
MR. PETERS:. Sane obj ection.
THE WTNESS: | have not provided an opi nion on
t hat .
BY MR PEKAREK KROHN:

Q You can't tell given -- let's assune that | eads
do have serial nunbers. You can't tell fromthe serial
nunber of the EKG machine the serial nunber of the | eads
that go with that EKG nmachi ne, can you?

MR. PETERS:. (bjection. Foundation.

THE WTNESS: | need to investigate the serial
nunber on the leads. That's not sonething |I have
provi ded an opinion on in nmy report.

BY MR PEKAREK KROHN:
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Q Do el ectrodes have serial nunbers?

A | have not provided an opinion on that specific
guesti on.

Q Let's assune that el ectrodes do have seria
nunbers.

Does the serial nunber of the EKG nmachine tell
you anyt hi ng about the serial nunbers of the el ectrodes
bei ng used?

MR. PETERS. Object to form Foundati on.

THE WTNESS: | have not provided an opinion on
a serial nunber of the electrodes. It was not rel evant
to ny analysis. Therefore, | cannot opine on that.

BY MR PEKAREK KROHN:
Q Does Beck disclose a unique identifying nunber
for any type of sensor?
MR. PETERS. (Object to form
THE WTNESS: As | nentioned, Beck goes on to
explain the ways of identifying nedical devices,
i ncl udi ng through identification code retrieved fromthe
medi cal device or the serial nunber retrieved fromthe
medi cal devi ce.
BY MR PEKAREK KROHN:
Q Yeah, but | didn't ask about identifying
medi cal devices. | asked about identifying sensors.

Does Beck disclose a unique identifying nunber
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for any type of sensor?

A As | nentioned, that by identifying the nedical
devi ce, Beck's unique ID identifies every conponent of
t he device, including obviously its sensors. So in that
sense, yes.

Q If you could | ook at Exhibit 1005, which is
Bandy. And I'd like you to go to Figure 1.

Figure 1 disclosed a wireless sensor reader

interacting wwth a nunber of RF addressabl e sensors;

correct?

A I"'msorry. I'mstill trying to |ocate it.

Q Sorry. Take your tine.

A Exhi bit 1005 you sai d?

Q | believe it's 1005. Yes.

A And you want nme to go to Figure 17?

Q Figure 1.

A Ckay.

Q "Il start over and ease us into it alittle
bi t.

You see in Figure 1 there's a wreless sensor
reader 1407
A Yes.
Q And you see that wireless reader is there
I nteracting through this sort of lightning bolts with a

nunber of RF addressabl e sensors; correct?
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A There are connections called -- |abeled 115
t hat connects 140 to el enents 110, and | see three of
t hem
Q Right. | think five elenents 110 but three of

them are being connected to the reader; is that

correct?
A Yes.
Q Does the '307 patent disclose a wireless sensor

reader interacting with nore than one RF tag?

A Is that fromny declaration? |Is that what
you' re | ooking at?

Q "' mnot | ooking at your declaration. |'mjust
aski ng about the patent that you' re asserting is the
claims of which are obvious.

And |' m aski ng you whet her that patent
di scl osed the wirel ess sensor reader interacting with
nore than one RF tag?

A ' 307 says, "Wy various enbodi nent of the
present invention have been described. Above, it should
be understood that they have been presented by way of
exanple only and not limtation. It wll be apparent to
persons skilled in the relevant art that various changes
in formand detail can be nmade therein w thout departing
fromthe spirit and the scope of invention; thus the

breadth and scope of the present intervention shoul dn't
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be limted by any of the above-descri bed enbodi nents but

shoul d be defined only in accordance with the foll ow ng

clains and their equival ence.”

So one woul d understand that you could increase

t he nunber of sensors.

Q Just to be clear, |I'mnot talking about
sensors. |'mtal king about RFID sensor units, |
suppose.

Do you see any -- other than that sort of
disclainmer at the end, is there anything in the '307

patent that discloses a wireless reader

nore than one RF tag?

MR. PETERS: (bject to form

THE W TNESS: Again, the disclainer

clear that one could consider nultiple tags

| ook at

'+ 307.

BY MR PEKAREK KROHN:

Q
act ual
A
di scl ai

nmul tipl
Q

O her

than that disclainer, do you

di scl osure of that in the '307?

| read the patent as a whol e,

mer, so
e tags.

Ri ght .

woul d say yes, it can deal

But ot her than that discl ai

see anything that discloses nultiple tags?

A

Agai n,

read a patent as a whol e,

makes it

when you

see any

I ncl udi ng t hat

W th

mer, do you

I ncl udi ng

I nteracting with
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any disclainmer clains, prior art, background, and I
woul d say, based on all of that together, one PCSITA
woul d understand that there could be nultiple tags.

Q Turni ng back to your suppl enental declaration
1033, paragraph 12.

A Yes.

Q You say that the '307 patent does not discuss
or nention a wreless device |D?

A Correct.

Q If you can go to the '307 patent and go to
colum 5, lines 13 through 16.

A | apol ogize. D d you say '307 patent?

Q The ' 307, yes. Let's take a step back.

You said the '307 patent does not discuss or

mention a wreless device ID, correct?

A Yes, that's from paragraph 12 of ny report.

Q Yes. So nowif we go to Exhibit 1001, which is

the ' 307 patent.
A Yes.
Q I'"d like you to look at colum 5, lines 13
t hrough 16. The paragraph that starts, "Figure 1 is a
bl ocked di agram "
Do you see that?
Let nme know when you're there.

A " mthere.
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Q You see there's reference to a cellular
phone?

A Yes.

Q So does this reference to a cellular phone

indicate a wireless device ID to a POSI TA?

A What |'m saying in our 12 -- paragraph 12 is
that the wireless device IDis not explicitly nentioned
and di scussed. That's the whol e discussion of paragraph
12, in that, how do you interpret wireless device IDin
the claim So that's what this is referring to. There
I's no further discussion of what the wireless device ID
is. Wiat it does. How it interacts with the rest of
t he system

Q So do you believe the cellular phone has a
W rel ess device | D?

A A cel lul ar phone generally woul d have a device
I D, but what that IDis and howit's discussed and how
it interacts is what I'mreferring to in paragraph 12,
that the patent doesn't teach you further what that is
and what the notion of association is.

Q I f you can go back to your suppl enent al
declaration, Exhibit 1033, and go to paragraph 22.

A Yes.

Q You cite Dr. Peeters -- this is the top -- sort

of the top 1/3 of page 13. You say Dr. Bandy's protocol
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Is specifically to isolate a tag and that's citing
Dr. Peeters testinony; correct?

A Correct.

Q But Dr. Peeters was tal king about isolating a
tag within UHF technol ogi es; correct?

MR. PETERS. (Object to the form
THE WTNESS: Can you show ne Dr. Peeters,
where he tal ks about that?
BY MR PEKAREK KROHN:
Q | can.
A G eat .
(Exhibit 1032 was nmarked.)
BY MR PEKAREK KROHN:

Q So I"'mgoing to put into the chat Exhibit 1032,
which is Dr. Peeters -- the transcript fromDr. Peeters
deposition. And you can go to -- | believe, page 45 is
what you cite in your report?

A Yes.

Q So you cite page 45, starting at line 12.

A Yes. |'mon page 45 of the PDF, which is 45 of
the transcript.

Q So the first sentence that you quote a sni ppet
of, the full sentence is, "So this particular technol ogy
Is specifically to isolate a tag that is used wthin,

you know, UHF technol ogi es which are essentially UHF
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RFI D t echnol ogi es which are really supplied chain
t echnol ogi es. "

Do you see that?

MR. PETERS. QObject to form

THE WTNESS: Ckay. | read that.
BY MR PEKAREK KROHN:

Q So the snippet that you quoted Dr. Peeters was
tal ki ng about in the context of UHF technol ogies;
correct?

MR. PETERS. (Object to form

THE W TNESS: Page 45 tal ks about -- starting
par agraph 19 tal ks about many things, including UHF
technologies. That's correct.
BY MR PEKAREK KROHN:

Q Do you know what di stance UHF technol ogi es are
ef fective?

A | have not | ooked into that. | haven't
menorized it.

MR, PEKAREK KROHN: Let's take a break.

THE W TNESS: Sure.

(Of the record: 11:54 a.m - 12:04 p.m)

MR. PEKAREK KROHN: No further questions.

MR. PETERS: | have no questions. Thank you.
MR. PEKAREK KROHN: Cara, may | get a rough and

the final in a week?
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MR. PETERS: 1'll take the sane.
THE STENOGRAPHER:  Yes.
(Of the record at 12:04 p.m)

*x * %
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DECLARATI ON UNDER PENALTY OF PERJURY

Case Nanme: ABBOIT LABORATORI ES VERSUS ALTI VERA LLC

Dat e of Deposition: Wadnesday, February 19, 2025

I, MAJI D SARRAFZADEH, hereby certify under

penalty of perjury under the Iaws of the State of

that the foregoing is true and

correct.

Executed this day of

, 20 , at

MAJI D SARRAFZADEH
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CERTI FI CATE OF STENOGRAPHI C REPORTER

I, CARA M FOSTER, a Stenographic Certified
Short hand Reporter and Regi stered Professional Reporter,
hereby certify that the witness in the foregoing
deposi tion:

That MAJI D SARRAFZADEH, the w tness whose
deposition is hereinbefore set forth, was duly sworn by
me before the comencenent of such deposition and that
such deposition was taken before ne on Wdnesday,
February 19, 2025, commencing at 9:00 a.m - 12:04 p.m
PST, and is a true record of the testinony given by such
Wi t ness.

| further certify that | amnot related to any
of the parties to this action by blood or marriage, | am
not enployed by or an attorney to any of the parties to
this action, and that | amin no way interested,

financially or otherwise, in the outcone of this matter.

I N WTNESS WHERECF, | have hereunto set ny hand this
26t h day of February, 2025.

Cara M Foster
RPR, CSR No. 11973
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Focus Litigation Solutions
400 Capitol Mall, Suite 1450
Sacramento, CA 95814
Telephone (916) 228-4593

Production@FocusLitigationSolutions.com

February 26, 2025

Majid Sarrafzadeh

c/o Steven Peters, Esq.
555 Eleventh Street, NW
Suite 1000

Washington, DC 20004

Re: Abbott Laboratories and Abbott Diabetes
Care Inc. v. Altivera LLC
Date of Deposition: February 19, 2025

The transcript of your deposition taken in the
above-entitled matter has been transcribed. The original
transcript will be held for 30 days from the date of this
letter before it is sealed and forwarded to the noticing
attorney.

You have the right to review, sign and make
corrections to your transcript within the 30-day period.

Please call the above number, or e-mail to make an appointment
for your review. It is our policy not to release the original
transcript and complimentary copies are not provided.

If you are represented by an attorney, we advise that
you contact your attorney to discuss this matter. If you are
an independent witness and have questions, please contact the
attorney who requested you to testify or this office for
further instructions.

If you wish to waive signature, please sign and date
below and return this letter to the above address. In the event
you have not read, corrected, and signed your deposition within
(30) days of receipt of this letter, it may be used with the
full force and effect as though it had been read, corrected, and
signed.

Cc: All counsel

DATE Majid Sarrafzadeh
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BE IT REMEMBERED that, pursuant to Notice
of Taking Deposition, and on Wednesday, January 8,
2025, commencing at 7:09 a.m. PST thereof, remote
video teleconference, before me, Burgundy B. Ryan, a
Certified Shorthand Reporter in and for the State of
California, personally appeared

JOHN P. PEETERS, Ph.D.,
a witness called on behalf of PETITIONER, and who,
having been first duly sworn by me to testify to the
truth, was examined and testified as follows:

IT TECHNICIAN: Thank you to everyone for
attending this proceeding remotely which we
anticipate will run smoothly.

Please remember to speak slowly, and do
your best not to talk over one another.

Please be aware that we are recording this
proceeding for backup purposes. Any off-the-record
discussions should be had away from the computer.
Please remember to mute your mic for those
conversations.

Please have your video enabled to help the
reporter identify who is speaking. If you are
unable to connect with video and are connecting via
phone, please identify yourself each time before

speaking.
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We will provide a complimentary, unedited
recording of this deposition with the purchase of a
transcript.

I apologize in advance for any
technical-related interruptions. Thank you.

COURT REPORTER: Good morning. My name 1is
Burgundy Brooke Ryan, California CSR No. 11373.

(Whereupon, the witness was sworn.)

COURT REPORTER: Thank you very much.

Counsel, you may proceed.

JOHN P. PEETERS, Ph.D.,
having been first duly sworn to tell the whole

truth, testified as follows:

EXAMINATION

By MR. PETERS:

Q. All right. Please state your name for the
record.

A. My name is John P. Peeters with two Es.

Q. Good morning, Dr. Peeters.

Where are you this morning?

A. I'm in frigid Madison, Wisconsin.

Q. All right. Are you in a conference room?

A. Yes.

Q. Is that at the offices of Perkins Coie?

A. Yes, it is.

PLANET DEPOS
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0. Who's in the room with you?
A. There is Chris and Rodger.
Q. Anybody else?
A. No.
Q. Are you at a computer like with open PDF

documents?
A. I'm -—— I'm in front of a computer and I do
not know --

MR. HANEWICZ: That's the hope.

(Cross-talk.)
(Court Reporter clarification.)

MR. HANEWICZ: Yes. Our expectation is he
will be able to open PDF documents at that
computer, vyes.

By MR. PETERS:
Q. Do you have any windows open on your

computer besides this deposition window?

A. No, I do not. It's just -- just Zoom.

Q. Do you have any exhibits or documents with
you?

A. I have unmarked -- an unmarked copy of my

declaration, an unmarked copy of the '803 patent,
and an unmarked copy of the '307 patent.
Q. Those are paper copies?

A. Yes.

PLANET DEPOS
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Q. And do those -- does the copy of your
declaration have an exhibit number on the front page

in the bottom right corner?

A. Are you talking about the IPR number?
Q. No. It would say Abbott --
A. Oh, yes. 1It's Abbott 2002. And then

Abbott Labs Inc. versus --
(Court Reporter clarification.)
THE WITNESS: So it says at the bottom
Abbott 2002, and then Abbott Labs Inc. versus
Altivera LLC, IPR2024-00425.
By MR. PETERS:
Q. Your copy of the '307 patent, does that say

Abbott Exhibit 1001 at the bottom right corner?

A. No.

Q. No?

A. It's just a copy of the patent as it
appears.

Q. When did you get that copy of the '307
patent?

A. It was -- it was printed here and it was

put on the desk this morning.

Q. Did you download it yourself or print it?

A. No. No.

Q. And you said you have a copy of the '803
PLANET DEPOS
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patent; is that right?
A. Yes.
0. Is that patent marked as Exhibit 1005 in

the bottom right corner?

A. No. It's -- again, it's just a straight
copy of the patent. There is no -- no markings
whatsoever.

Q. Can you go to the very last page of that
patent --

A. Yes.

Q. --— and tell me what you see.

A. Oh. It says, "Inter partes examination

certificate issued under 35 U.S.C. 31316."

Q. Okay. Thank you.

Have you ever been deposed before?

A. I have not.

Q. Okay. Well, I'll go over a little bit of
the background and, you know, hopefully make it easy
on the court reporter as well as on ourselves today.

So we have a court reporter on the line who
will be writing down everything you say while we are
on the record. So it is important that we don't
talk over each other or interrupt each other. Do
you understand?

A. Yes, I do.
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Q. When answering questions, please respond
verbally so that your response can be entered into

the written transcript of this deposition.

Agreed?
A. Yes.
Q. I typically take a break about every hour.

If you would like to take a break, please let me
know we can accommodate that but we -- we tend not

to break before or in the middle of a pending

question. Does that make sense?
A. Certainly. I have no problems with that.
Q. Is there any reason you cannot testify

truthfully today?

A. There is not.

Q. What is your understanding as to why you're

being deposed today?

A. It's -- it's -- it's part of the
proceeding. I don't have experience in this area,
it's the first time this has happened, but it's my
understanding it's part of the requirements.

0. You submitted a declaration in this

proceeding which you said you have in front of you;

is that right?
A. Yes.

Q. How much time did you spend writing that

PLANET DEPOS
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declaration?
A. I do not recall exactly but it was a fairly

substantial amount of time.

0. Did you write the declaration?

A. No. The -- the -- well, I provided input
to -- to counsel and so it was back and forth with
counsel.

MR. HANEWICZ: John, try to project your
voice a little bit. Remember, you are on the phone,
not on the Zoom.

THE WITNESS: Yes.

By MR. PETERS:
Q. So you are aware that this case involves

U.S. patent 7,969,3077?

A. Yes.
Q. And we can -- I think you already did but
we can refer to that as the '370 patent -- the '307

patent and you will understand what we're talking

about?

A. Yeah, it makes it simpler. Absolutely.

Q. Did you do anything to prepare for this
deposition?

A. Yes. I had -- I had also prep time with my

attorneys and then obviously I reviewed my

declaration and I reviewed the tentatively the two
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patents in question.

Q. Did you review any other documents in
preparation for today's deposition?

A. No. And I -- I -- I did some research just
to refresh my mind on the state of technology in
2003 but I -- I didn't do any -- I didn't read any
other documents except that it's my understanding
that this deposition is focused on the declaration
and these two patents.

Q. What -- what research did you do to refresh
your mind on the state of technology?

A. Yeah. For example, the state of cell
phones, the state of —--

(Court Reporter clarification.)

THE WITNESS: Yes, certainly. So I
reviewed the state of technology to refresh my mind,
the state of cell phones, where Bluetooth was, where
RFID was. It was just really content limited to
these two patents.

By MR. PETERS:

Q. So were you browsing the Internet to look
at that state of technology? What were you looking
at?

A. Yes.

Q. Anything else that you looked at to review
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the state of technology?
A. No.
Q. Did you speak to anybody besides counsel in

preparing for today's deposition?

A. I did not.

Q. Did you speak Dr. Bandy when preparing your
declaration?

A. I did not.

Q. I just want to make sure my question is
clear because i1if it -- my question is not about

today's deposition. My qgquestion was about preparing
your declaration.

A. Yes.

Q. So I just want to make sure. Did you speak

to Dr. Bandy in preparing your declaration?

A. I did not.
Q. I'm going to just drop three exhibits into
the chat. 1It's the -- they are the three exhibits

that you said that you have in front of you but this
is in case you wanted to open it up and for the
court reporter's benefit. Exhibit 1001, the '307
patent; Exhibit 1005, the Bandy reference, which we
will also refer to as the '803 patent; and Exhibit
2002, which is the declaration of John P. Peeters.

Could you open up your declaration --
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A. Yes, sir.

Q. -- and turn to paragraph three.

A. On page one?

Q. Now, 1in paragraph 3 you state that in 1988

you obtained a Ph.D in applied biology; is that

right?
A. Yes.
Q. What was your Ph.D --
A. My Ph.D was looking at --
Q. Sorry. Sorry. Sorry. I'm sorry. I

hadn't finished my question. I thought I had heard
something.
What was your Ph.D dissertation about?
A. My Ph.D dissertation was looking at genetic
diversity in -- 1in gene banks and using

multi-variant statistics to technologies to

essentially enhance the -- the use of gene banks.
Q. Multi-variant Statistics; is that right?
A. Yes. Yeah. So, you know, my area of work

was straddled between genetics and biology and
multi-variant statistics.

Q. So in paragraph 7 you state in the first
sentence that "I'm an expert on biomarkers, sensors,
and nano technologies." Do you see that?

A. Yeah.
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Q. Do you consider yourself an expert in
RFID?
A. I -- not an expert but I have a very

substantial background in RFs technologies, dating

back since 1997.

Q. Do you consider Dr. Bill Bandy an expert in

RFID?
MR. HANEWICZ: Object to the form of
qgquestion. You can answer.
THE WITNESS: Yes.
By MR. PETERS:
Q. Do you consider yourself an expert in
wireless technology?

MR. HANEWICZ: John -- I'll object.

You need to look at the camera. You are

leaning away from the camera.

Go ahead.

THE WITNESS: I'm sorry, could you repeat

the question? I was distracted.
By MR. PETERS:
Q. Do you consider yourself an expert in

wireless technology?

A. Yes. I have a very substantial number of

patents that specifically --

(Court Reporter clarification.)
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THE WITNESS: -- describe various aspects

of wireless technologies.
By MR. PETERS:

Q. Do you consider yourself an expert in
security?

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: Okay. Here just my work with
the US government, I have, I would say, substantial
experience in safety and security encryption
technology and things like that.

By MR. PETERS:

Q. So you do consider yourself an expert in
security?
A. Well, could you please define the work

"security"?
Q. Computer security.

MR. HANEWICZ: Object to the form of the

question.

THE WITNESS: Computer security I have
some -- some knowledge, but I would say I am an
expert.

By MR. PETERS:

Q. Let's go to paragraph 20 of your
declaration and specifically on page 12. So it's
PLANET DEPOS
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the last part of paragraph 20. Let me know when

you're ready.

A. It starts with "I have also"?

0. Yes. So you said, "I have also reviewed
the declaration of Dr. Bandy." Do you see that?

A. Yes.

Q. So -- so you had reviewed Dr. Bandy's final

signed declaration before signing your declaration;
is that right?

A. I don't recall exactly the timeline here,
but I saw the declaration of Dr. Bandy.

Q. It was the declaration that was -- well,
you don't recall whether that declaration was signed
by Dr. Bandy at the time?

A. I —— I --1I do not. I do not recall
exactly the timeline here, if it came before or
whatever, but I did see a copy of his declaration.

I assume it was a signed declaration.

Q. Did you ever read drafts of Dr. Bandy's
declaration?

A. No.

Q. Did you help write Dr. Bandy's
declaration?

(Court Reporter clarification.)

By MR. PETERS:
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Q. I asked if helped write Dr. Bandy's
declaration?
A. And the answer 1is no.
Q. When you reviewed Dr. Bandy's declaration

was there anything you disagreed with?

A. No.

Q. Did you ask Dr. Bandy to submit a
declaration in this case?

A. I did not.

Q. Have you reviewed Dr. Bandy's -- okay.
Sorry. I will withdraw that.

Are you aware that Dr. Bandy has been

deposed in this case?

A. Yes, I've been informed that he was -- he

was deposed.

Q. Did you review his deposition transcript?
A. No.
Q. When was the last time you talked to

Dr. Bandy?

A. It was a very long time ago. You know,
I -- I was asked to establish contact with him and
I -—- I just asked if he was willing to -- to
essentially participate and help. So my —-- my

interactions with Dr. Bandy were extremely limited,

really extremely limited.
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Q. So you called Dr. Bandy?
MR. HANEWICZ: Object to form.

THE WITNESS: I don't recall exactly. I
think I was asked to provide his phone number and
contact information.

By MR. PETERS:

Q. So you don't recall speaking with Dr. Bandy
about this case?

A. I -- I don't know exactly the timeline but
I -- I -- I asked him if he was willing -- after --
I don't know if it was after or before I provided
counsel the contact information to ask him if he was
willing to participate, and the gist of the
conversation was very limited. So just would he be
willing to and he said, yes, he was -- he was
willing to help.

Q. Okay. So you did call Dr. Bandy?

A. I -- I contacted Bandy at the onset of this
process to ask him if he was willing to essentially
participate and he said yes.

Q. But you -- you testified you did not ask
him to submit a declaration in this case; is that
right?

A. Yes. I mean, I -- I -- I -- again, the

conversation was very limited to would you be
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willing to participate. I didn't have any
conversations with him as to any of the process. I
would not be qualified anyway to describe to him
what the process is because I'm not familiar with
the process.

0. Did you refresh Dr. Bandy's recollection as
to the events that he describes in his
declaration?

A. No. I think he's a very smart guy and he
knows facts wvery well, so no.

Q. So you did not provide Dr. Bandy with any
of the information that is in his declaration; is
that right?

MR. HANEWICZ: Object to the -- object to
the form of the gquestion.

THE WITNESS: ©No. I was involved in his
declaration at all.
By MR. PETERS:

Q. My question is a little different. In that
original conversation you had with Dr. Bandy, did
you provide him with information that refreshed his
recollection that he used in his declaration?

A. No.

MR. HANEWICZ: Object -- object to the form

of the question.
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THE WITNESS: Okay. No.

By MR. PETERS:

Q. What is your relationship with Dr. Bandy
today?
A. Okay. So the -- when I met Dr. Bandy first

time in 2003 I initially established a very good
rapport with him. He -- he -- he was in the process
of selling his company to Symbol, so I had probably
a year, year and a half of interactions with him and
then after that, you know, we parted ways. He was
not at all involved in any of our subsequent
technologies. He was himself starting another
company called Matrics 2, and we reconnected when I

was asked to make the connections with him.

Q. Do you consider Dr. Bandy your friend?
A. At the scientific level, yes. I think we,
you know, get along very well. He has the same --

he is, you know, a very smart guy and the limited
time I had with him was very pleasant because he is
very smart. But -- so he is -- he is not a personal
friend, he is a scientific colleague if you can call
it that.

Q. You mentioned that he was in the process of
selling his company to Symbol; is that right?

A. Yes, that's correct.
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Q. That's S-y-m-b-o0-17?
A. S-y-m-b-o-1, yes.
Q. If you could look at the '803 patent which

is Exhibit 1005.

A. Yes.

Q. And specifically the cover page.

A. Uh-huh.

Q. Do you see the entry 73, assignees, do you

see that? 1It's in the left column toward the top
underneath "Inventors."

A. Yes.

Q. And do you see the assignees are Symbol

Technologies Inc. and Altivera LLC?

A. Yes.

Q. Altivera LLC 1is your company; right?

A. That's correct.

Q. Does Altivera LLC own Gentag?

A. No. Gentag and Altivera are two separate
companies. Gentag is a C corporation and Altivera
is an LLC corporation. Some of the original patents

were part of Gentag and then both the RFID
technologies -- definitely the patents were put into
Altivera. So Altivera is essentially a holding --
patent holding company.

Q. Did Altivera ever wholly own the rights to
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the '803 patent?

MR. HANEWICZ: Object to the form of the
question. What does this have to do with his
declaration?

MR. PETERS: You can answer the question,
Dr. Bandy.

MR. HANEWICZ: ©No, he can't answer the
question. You are --

MR. PETERS: Are you instructing him --

MR. HANEWICZ: I would like -- if you are
unwilling to provide any explanation for why the
ownership of the patents fall into the declaration
that Dr. Peeters submitted, yes, I will direct him
not to answer.

MR. PETERS: I'm happy to talk to you
offline about this, not in the witness's presence,
but I'm not going to disclose any sort of underlying
strategy to you or to the witness. I would
appreciate it i1if you would let me finish. To you or
to the witness about the questions. If you are
refusing to answer -- or if you are instructing the
witness not to answer, make that instruction, and we
will come back to it.

MR. HANEWICZ: After you give me an

explanation for how it's relevant to his declaration
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then you can ask the question. If you are not
willing to do that now we can do that during the
break and then he can answer the question, assuming
I found it somehow relevant.

MR. PETERS: So you make your instruction,
we will talk about it during the break, and we will
come back to it

MR. HANEWICZ: Yeah, I instruct you not to
answer unless counsel 1is able to provide some
explanation for why it's relevant to your
declaration.

THE WITNESS: I will, based on the
recommendation of counsel, not answer this one.

By MR. PETERS:

Q. Do you see —-- 1f you can go to the
second-to-last page of the '803 patent.

A. Okay.

Q. Do you see they all signed as Symbol
Technologies?

A. Yes.

Q. Did Altivera sell its rights to Symbol in
the '803 patent?

MR. HANEWICZ: Same objection. Same
direction.

MR. PETERS: Chris, maybe I can cut this
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off. You guys have asserted 103c in your brief.
You have to have common ownership for that. It's
totally relevant to that argument.

MR. HANEWICZ: Relevant to which argument?

MR. PETERS: The 103c.

MR. HANEWICZ: Well, I -- I will consider
your position down the road. I don't -- you have
not raised that issue. 1It's -- it's -- it's your --
your petition, you carry the burden on this. So

given that you have heretofore never raised this
issue, I don't know why it would be relevant to his
declaration.

MR. PETERS: You raised the issue in
your -- 1in your brief.

MR. HANEWICZ: And you have not raised this
at any point and it's not addressed in his
declaration. He submitted a declaration and it's
said declaration about which you are questioning
him.

Is there anything in this declaration
relating to common ownership that he asserts with
respect to 103c?

MR. PETERS: I'm -- I'm asking the
question. If you're instructing him not to answer

this question, which is totally relevant to the
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case, he just talked about Symbol Technologies, the

joint ownership of the patent is clearly at issue in

this proceeding and I can ask him that.

MR. HANEWICZ: Well, I will let -- I will
let you -- if you know the answer to that question
without waiving further objections, if you can
answer that question, go ahead.

Will you restate it, Steve?

MR. PETERS: Yes, I will restate it. Let
me back to the first question which is related to
Exhibit 1005.

By MR. PETERS:

Q. Has Altivera ever wholly owned the rights
to the '803 patent?

A. No. I believe this patent was --

(Court Reporter clarification.)

THE WITNESS: I believe the patent was
always jointly owned.
By MR. PETERS:

Q. And the assignee on page 36, is -- 1is
this -- is it accurate that Symbol Technologies
would be the only assignee on page 36 as of —--

MR. HANEWICZ: Object to the -- object to
the form of the question.

MR. PETERS: 1I'll withdraw that question.
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By MR. PETERS:

0. Did Altivera sell its rights to the '803
patent to Symbol Technologies?

A. No. No.

Q. If you go back to Exhibit 2002, which is
your declaration, and look at paragraph 17.

A. Yes.

Q. In the first sentence you wrote, "Matrics

agreed to pay for the prosecution of the application

for the '803 patent." Do you see that?
A. Yes.
Q. And you wrote that "it was an exchange for

me writing the patent application and paying for
hand search;" is that right?
A. That's correct. I paid for the hand search
and I did --
(Court Reporter clarification.)

THE WITNESS: Okay. I'm sorry. So we are
on page -- paragraph 17, and the question is whether
the arrangement basically with Matrics. The
arrangement was that I would do that, I would pay
and do the hand search and then I would also spend
considerable time to write the patent with the
counsel firm which was Stern Kessler.

MR. HANEWICZ: I need you to look at the
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camera when you can.

THE WITNESS: Sorry.

MR. HANEWICZ: It's okay.
By MR. PETERS:

Q. Did that agreement -- did -- sorry. 1I'll
withdraw.

Did Symbol Technologies continue with that
agreement, the prosecution?

A. Well, I don't recall exactly when Symbol
acquired Matrics. I believe they acquired Matrics
after the patent was -- was -- was signed and --
and -- and paid for. But, yes -- the answer is,
yes, they continued to pay the -- the bills for this
jointly owned patent.

Q. On pages 8 through 9 of your declaration
you have reproduced Exhibit 2005 --

A. Yes.

Q. -—- that's referenced in paragraph 16. Do

you see that?

A. Yes.
Q. At the -- so I will introduce Exhibit 2005.
If we can open it up. It's now in the chat. I

think we have essentially reproduced the entire
thing, so feel free to look at whatever version you

would like.
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My question is on page two of Exhibit

A. Yes.

Q. -- at the bottom you wrote -- first of all,
you wrote this letter; is that right?

A. Yes.

Q. Did you create the illustration at the
bottom of page two?

A. Yes. Yes.

Q. When you created this illustration you were
already considering the applications with the Symbol
skin patch; is that accurate?

MR. HANEWICZ: Object to the form of the

question.

THE WITNESS: Yeah. You know, this -- this
figure shows essentially the essence of the -- of
the patent and diagnostics -- using diagnostic skin

patches. And the purpose of this letter was really
to document the invention and separate it from the
invention the day before. So on May 5th I invented
the concept that you could RFID put an reader into a
(Court Reporter clarification.)
THE WITNESS: Put an RFID reader into a

cell phone and then the cell phone becomes then an
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RFID reader that could read various cell phone
sensors called RFID sensors.

The next day I invented the concept that
these RFID -- so this new technology called an RFID
phone could read a skin patch that had diagnostic
sensors and this -- this device now could become a
glucometer -- any medical device by the combination
of these technologies.

By MR. PETERS:
0. But the illustration shows a cell phone

communicating with only one skin patch; is that

right?
A. Yes.
0. So at the time that you illustrated

this, your conception for that invention was limited
to a cell phone reading just from one skin patch?

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: The -- the -- the technology
implied that you could use different skin patches.
This illustration shows that the breadth of the
technology, which is basically a cell phone becoming
a diagnostic device with these communication
technologies. But generally when you do a

diagnostics you need one specific skin patch, yes.
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By MR. PETERS:
Q. If you could go to paragraph 13 of your
declaration.
A. Yes.
Q. In the first sentence of paragraph 13 you
state, "I later asked Professor" -- and, I'm sorry,

I don't know how to say this. Could you say this

for me?
A. Yes. Melngailis. Melngailis.
Q. Melngailis?
A. It is difficult.
0. It is. M-e-l-n-g-a-i-l-i-s. To send me a

summary of his recollections and notes from the
meeting.

So stepping back. Paragraph 13 was
referring to the May 5th, 2003, meeting that you
talked about in paragraph 11; is that right?

A. Yes.

Q. Okay. And then in paragraph 13 you refer
to Exhibit 2003 which you've reproduced on page
five; is that accurate?

A. Yes, that's correct.

Q. I'm going to introduce Exhibit 2003, which
is your February 1lst, 2005, email. Actually, it's

Professor Melngailis' February 1lst, 2005 email.
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Now, the date on this email says, like I
just said, "February 1lst, 2005." 1Is that an

accurate date, as far as you can recall?

A. I mean, absolutely. This is -- this is a
printout of an email. So, yes, the date is
correct.

Q. He sent this email to you and to Dr. Bandy;

is that right?

A. Yes.

Q. Anybody else? I see three emails in the
"to" column but are both of those other ones for

Dr. Bandy?

A. Yes.

Q. Why did you ask for this information at the
time?

A. Because I realized that this invention was

very significant and I would have to establish
clearly what happened on May 5th, 2003, and what
happened on May 6th, 2003. And I considered the May
5th, 2003, invention as significant and the next day
invention also significant.

Q. So you were just collecting -- you were
collecting information to get recorded about the
inventions two years after the meeting; is that

right?
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A. Yes. Yes. And basically you, know, as --
as —— I -- I started seeing the technology of RFID

taking off and I realized it was very important for
me to -- I had not -- I have a good memory but I had
not taken physical notes at this meeting. On the
other hand, I remembered that Professor Melngailis
did take a record, so I asked him for his record.

Q. So in paragraph 12 you state, "At the

meeting I conceived the idea of modifying cell

phones to read RFID sensors." Do you see that?

A. Yes.

0. So is that accurate, you conceived of that
idea at the meeting with -- with Dr. Bandy,

Dr. Melngailis, and Mr. Arnoldson (phonetic)?

A. Yes, exactly.

Q. But you recall that meeting specifically?

A. Yes, I do. You know, there are moments in
life where you sort of -- I guess when you're an
inventor, you know, things happen. I had sort of
this idea and it filled me with joy and pride
because I believed this was potentially very
significant and it has proven to be very
significant. You know, everyone uses UHF cell
phones now. The technology did not exist at that

time. So it was really a new technology and I'm
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very proud of that. So, yes, I recall very vividly
this moment.

Q. So in paragraph 17 --

A. Yes. I have it here.

Q. -- you have -- you reproduced Exhibit 2006.
Do you see that?

A. Yes.

Q. Or at least a portion of Exhibit 2006. I'm

going to drop Exhibit 2006 into the chat and then
I'm going to be asking you about portions that are
not reproduced in your declaration. So if you could
either open it up or open up whatever copy you have
of Exhibit 2006, that would be great. And let me
know when you're ready.

A. Is this the most recent -- sorry, I'm not
very proficient here. So --

MR. HANEWICZ: It's the one at the

bottom.

THE WITNESS: Oh, the one at the bottom?
Okay.

MR. HANEWICZ: Do you see that?

THE WITNESS: Yep.

MR. HANEWICZ: Okay.

THE WITNESS: So I'm not sure it even
has --
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MR. HANEWICZ: It does.

THE WITNESS: It does?

MR. HANEWICZ: Do you know how to do it?

THE WITNESS: It looks like it has to
download. Yes, I have the -- I have it opened.
Uh-huh. I have it opened.

By MR. PETERS:

Q. On the first page of Exhibit 2006 there 1is
an email heading which indicates a file attachment.
Do you see that?

A. All right. I see the email to Bill and
then pages one to four. Yeah, the patent now. Is
that what you're referring to?

Q. It says, "File patent outline 2.doc." Do
you see 1t?

A. No.

Q. Would it help if I shared my screen? I can
go ahead and do that.

MR. HANEWICZ: I will hand him a paper copy
that we just printed up. I'll just give that to
him.

THE WITNESS: The paper copy is what I have
in front of me. $So please go ahead.

By MR. PETERS:

Q. The paper copy in the bottom right
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says, "Abbott-2006 --

A. Yes.

Q. Okay.

A. Yeah. Yeah. Yeah. Uh-huh.

Q. Okay. Now, the -- do you see the email

heading on the first page --

A. Yes.

Q. -- where it says, "File patent outline
2.doc?"

A. I'm sorry. At the bottom --

Q. Let me walk you through it. Do you see the
email heading where it says, "Subject: Joint patent
with Matrics from John Peeters." Do you see that?

A. Yes. Uh-huh. Yes.

0. Below that it says, "Date." Below that it

says, "From."

A. Yep.

Q. Below that it says, "To."

A. Yep.

Q Below that it says, "cc."

A. Yep.

Q And below that it says, "File."
A Yes. Uh-huh.

0. Is it your understanding that indicates an

attachment to the email that you sent to
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Dr. Bandy?
A. Yes.
0. And the attachment is called "Patent

outline 2.doc;" is that right?
A. Yes.
Q. Okay. Now, is pages two, three, and four

of this exhibit that attachment?

A. Yes. Uh-huh.
Q. Is that a "yes"?
A. Yes.

MR. HANEWICZ: Speak up, John.
THE WITNESS: Yep.
By MR. PETERS:
Q. So previously you mentioned that part of

the deal was that you were going to draft the patent

application. Is that -- was that right-?
A. Yes, that's -- yep, that's correct.
Q. Well, on the bottom of page three there is

a bold heading that says, "Enhanced RFID chip."

A. Yes.

Q. In parenthesis it says, "Bill and Michael
to complete." Do you see that?

A. Yes. Uh-huh.

0. Bill refers to "Bill Bandy;" is that
right?
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A. Yes.
0. And Michael refers to --
(Court Reporter clarification.)

By MR. PETERS:

0. Michael Arnoldson?
A. Yes.
Q. Now, 1s this portion of the outline

instructing Dr. Bandy and Mr. Arnoldson to draft a
portion of the patent application regarding the
items shown in pages three and four?

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: Yeah; no. I mean, this is
basically just an outline that -- that -- that
provides sort of the core components I thought were
important to cover in this -- in this patent.

Dr. Bandy, you know, again was in the process of
selling his company at the time and then worked on
this patent mainly with their counsel which is Stern
Kessler and specifically with an attorney called
Lori Gordon who was an electrical engineer and had
very specific knowledge on the EE. So the answer is
no. Basically this is just an outline of --
proposed outline in which the portions of technology

which should be in this patent.
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By MR. PETERS:

0. But what does "Bill and Michael to
complete” mean?

A. Again, this is a suggestion saying that
this is an area -- again --

MR. HANEWICZ: John, look at the camera.
Yeah.

THE WITNESS: Again, Bill had knowledge in
specific areas of RFID technologies and specifically
UHEF --

(Court Reporter clarification.)

THE WITNESS: UHF, which is ultra high
frequency technology. So that was a logical part
for them to work on because, you know, they had
expertise in specific areas of, you know, RFID
technologies.

By MR. PETERS:

Q. RFID technologies; right?
A. Yes, that's correct.
Q. Are those elements listed under the heading

the areas that they had specific expertise in?
MR. HANEWICZ: Object to the form of the
question.
THE WITNESS: Yes. Some of these, you

know, like anti-collision frequency. So not --
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not -- you know, not everything. Again, this --
this is just an outline -- proposed outline of work.

This outline is not necessarily what happened at
all. The -- the areas of expertise again that

Dr. Bandy had was specific in some areas of
enhancement of RFID technology and -- and more --
it's not -- this is not broad. This is restricted
to UHF RFID technologies which, by the way, is not
the technology we used in the '307 patent. 1It's
completely different.

By MR. PETERS:

Q. Let's go to paragraph 18 of your
declaration.

A. Can I close the screen here?

Q. Yeah, let's close the screen and —--

actually, this is not a bad time to break, if that's
okay with you.
A. Sure.

MR. HANEWICZ: Yep.

THE WITNESS: Yep.

MR. PETERS: All right. Let's take --

MR. HANEWICZ: I need to tweak our setup
here too so if it's a couple more than 10 minutes
that is why, but we will be back on ASAP.

MR. PETERS: Okay. Let's aim for 10
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minutes.
MR. HANEWICZ: Thanks.
COURT REPORTER: We're off the record.
(Recess.)
COURT REPORTER: We're back on the record.
By MR. PETERS:
Q. Okay. So let's look at paragraph 18 of
your declaration.
A. Okay.
Q. In this paragraph you describe Dr. Bandy's

contributions to the '803 patent related to specific

features by Hanson Graphite ID systems. Do you see
that?

A. Yes.

Q. You mentioned initialization of an RFID

tag. Do you see that?

A. Yes. Yep.
Q. What is your understanding sitting here
today of -- of initialization of an RFID tag in that

sentence that you wrote?

A. Okay. So as you know there are different
RFID frequencies, different technologies out there.
So in order to create a link between a device reader
and a -- and a —-- and a tag, you have to be able to

be in the right frequency. That is where a lot of

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

Ex. 1032-041






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Transcript of John P. Peeters, Ph.D.
Conducted on January 8, 2025 42

matches, you know, the antennas have to match. So

initialization is the first step where you establish

contact between the reader and the tag. That is
initialization.
Q. Is that the same thing as interrogation?

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: In some cases, yes. You
know, I'm -- I'm not -- interrogation -- no.
Interrogation is -- is more sort of the generic
saying, you know, I want to see what's out there. I
want to interrogate things. Initialization is
actually -- if you want, it's the handshake. 1It's
creating the handshake.

By MR. PETERS:

Q. After the parenthetical in paragraph 18 you
also mention a method for rapidly reading multiple
tags.

A. Yes. Yep. Uh-huh.

Q. What's your understanding of the method
that Dr. Bandy contributed to rapidly reading
multiple tags in the '803 patent?

A. Yeah. So he had -- he had knowledge in
several of these --

(Court Reporter clarification.)
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THE WITNESS: He had knowledge in several
areas of enhancing the speed of reading RFID tags
and ways to isolate RFID tags. And, again, you
know, I'm going to say that this is in the UHF
frequency, the technology that he was using.

Is this answering your question, Steven?
By MR. PETERS:

Q. Well, when you first started answering you

mentioned a tree traversal?

A. Yeah. Uh-huh.

Q. What were you referring to there?

A. This was one of the technologies that is
used in UHF, essentially to isolate a tag. 1It's a

very specific technology that is applied to
situations where you have a large number of tags
and, you know, you want to isolate one specific
tag.

Q. And that's tree traversal; right?

A. Yeah. It's -- it's -- it's -- it's -- it's
a little bit -- it's complicated. I think it's
binary tree traversal technology. I forgot exactly
the nomenclature. But it was technology certainly
that Bandy had substantial knowledge of and patents
on.

Q. Would you go to Exhibit 1005 which is the
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'803 patent and --

A. Yes.

Q. -— specifically column 16.

A. Yes.

Q. Can you look at -- let's start at line 41.

A Uh-huh.

Q. Now this passage says, "In step 780 the RF

addressable sensor (110) communicates the digital
sensor data to wireless sensor reader 140/340."
Do you see that? Are we looking at the

same thing?

A. I'm in 16. Can you repeat -- 40 or what
exactly?
Q. Starting at line 41. Sir, are you familiar

with the line numbers of a patent?

A. Yeah. Yeah. Yeah. Yes, I am.

So 41 to what?

Q. Well, I'm starting at line 41 and I just
read the first sentence.

A. Okay.

Q. So I just want to make sure we're looking
at the same thing.

A. Yes.

Q. You see that starting at line 41 it

says, "In step 780 --
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A. Yes.
0. -— the RF addressable sensor (110)

communicates the digital sensor data to wireless

sensor reader." Do you see that?
A. Uh-huh. Yes.
Q. The next sentence says, "The details of

this communication are dependent upon the protocol

used for communication between this wireless sensor

reader and the RF addressable sensor." Do you see
that?

A. Yes. Yes.

Q. Now the sentence -- I'm getting to a point.

The next sentence says, "In an embodiment of the
present invention, the protocol used is a binary
tree traversal protocol" and that's --

A. Yes.

Q. -- what you're referring to as Bandy's
contribution; is that right?

A. That is one of the Bandy
contributions, yes. One of the areas. So this
particular technology is specifically to isolate a
tag that is used within, you know, UHF technologies
which are essentially UHF RFID technologies which
are really supply chain technologies. It's a case

where you have a lot of population of tags and you
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want to be able to read them very quickly and know
which tag IDs you have out there. That's -- that's
what that particular protocol is.

Q. And that reading is -- that step of reading
is also known as interrogation in the RFID
vernacular; is that right?

A. It would be part of the -- of the, yes, of

the interrogation process.

Q. Going back to paragraph 18 of your
declaration.

A. Okay.

0. You mention claim 65, 81, and 83 of the

'803 patent. Do you see that?
A. Yes. Yes.
Q. Okay. Could you go back to Exhibit 1005

which is the '803 patent.

A. Yes.

Q. And look at -- let's start at column 28.

A. Okay.

Q. Now, column 28, line 52 is the beginning of
claim 65. Do you see that?

A. Column 28. I'm sorry, which line?

Q. 52.

A. Okay. 1I've got that.

Q. Okay. And do you see at line 56 there is a
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step A "Transmitting Signals?"

A. Yes.

0. Dr. Bandy's contribution related to this
step A, transmitting signals to --

A. No.

0. I'm sorry. I will withdraw that question.
I want to read the whole limitation.

A. Okay.

0. Was Dr. Bandy's contribution related to
that step A, transmitting signals to the one or more
RF addressable sensors when signals initialized the
one or more RF addressable sensors?

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: Basically the answer is no.
By MR. PETERS:

Q. Okay. Did Dr. Bandy's contribution relate
to step B interrogating the one or more RF
addressable sensors that isolate an individual RF
addressable sensor?

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: Again, step B is a generic
part of RFID technology so —-- but the -- the

isolation portion is something that Dr. Bandy had
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knowledge on, again within the framework of UHF RFID
technologies, which is a class of technologies,
which is not used in the '307 patent and I want to
really emphasize that.

By MR. PETERS:

Q. But it was used in the '803 patent;
correct?

A. It is used in the -- well, its -- it's --
the '803 patent describes a -- a -- describes the

modification of a cell phone and then describes a
series of different technologies and applications
within the RFID world, including RFID sensors.

Q. Using UHF?

A. Using -- well -- okay. So Matrics was
using UHF technology. So UHF technology is
typically used in supply chain RFID which is a very
specific market within the RFID world. So, for
example, when you use your iPhone to pay, you know,
an NFC, it's a completely different technology.

Both of these technologies are RFID technologies.

Q. Well, does the '803 patent relate to UHF or
no-

A. The -- the '803 patent describes the -- the
modification of a cell phone for RFID technologies,

so it's not limited to UHF.
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Q. Okay. And circling back to one of the step
B of claim 65.

A. Yes.

Q. Was it your testimony that Dr. Bandy did
contribute to this step through the isoclation of
individual RF addressable sensors?

A. The answer is -- I mean, I was familiar
with isolation of RF technologies since 1997. 1If
you look at the radar technology, it's -- it's an
example of isolating a -- a tag with an unique ID.
So -- so the gquestion -- answering your question is
did I did not know about isolation technology? No,
of course I knew very well about isolation
technology. But Dr. Bandy had detailed knowledge of
the specific protocol which we referred to which is
used in one subset of RFID technologies.

Does that answer your question?

Q. Doctor, Jjust to be clear, my question isn't
what you knew or what you contributed. My question
is what Dr. Bandy contributed and I guess -- let me
rephrase. No problem.

Were you the solo contributor to step B of
claim 657
A. I don't recall, you know, when this claim

was written whether Bill contributed to the claim
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language or not. What I'm saying is that I knew
about handshakes, isolation, et cetera. So I guess
your question is specifically on the word isolation.
What I'm saying is that Bill had detailed knowledge
of one isolation technology used in one of the RFID
technologies. So it's difficult to say, you know,
for this particular claim. I would probably put
this claim in the bucket of Bill Bandy but, you
know, it's whether he -- he wrote this word or I
wrote this word I do not recall.

You understand my question was about -- was
not about who wrote which words; right? It's about
who contributed to the --

A. Yeah, yeah, of course. And I'm saying that
we both had knowledge in this area and more
specifically when this binary tree traversal
technology is referred to, that is Bill Bandy's
technology but I'm not sure that this particular,
you know, point B here. We both had knowledge in
this area basically.

Q. So you both contributed to -- to point B as

far as the invention goes?

A. I can't answer that question because I
can't recall. This is 22 years ago. So I do not
recall when this particular claim was -- was
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written. What I'm saying is, again, you know, let's
be very specific here, Bill Bandy had knowledge in
three areas which was increasing the speed of
reading, 1isolating technologies, and making RFID
smaller.

Q. Are you able to identify the portions of

claim 65 that Bill Bandy contributed to?

A. 65? May I take a few minutes to read this?

Q. Certainly.

A. Okay. So -- so this -- this claim is very
generic -- a very generic description of what

happens in the setting of this patent which is
basically you interrogate -- you interrogate a tag
or a tag sensor. So depending on, you know, if it's
just a tag you just want to retrieve the -- the
unique ID. If it's a tag sensor, then there are
different scenarios that are possible. The word
isolation could be Bill's contribution. The rest is
an area that I had detailed knowledge on anyway.
Does that answer your question?

Q. So the only portion of claim 65 that
Dr. Bandy contributed to was the isolation portion
of step B and nothing else?

A. I - I --1I -- again, I don't recall 22

years ago exactly we sat down and wrote this thing
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together, if it was just written by Stern Kessler.
What I'm saying is that this claim is a claim that I
could have written, just as well as Bill Bandy.

Bill Bandy's contributions were very clear in three
areas and these three areas are, again, quite
specific to the technology that Matrics was
developing which is UHF RFID. We did not use that

technology at all. It's a completely different

animal. I have no interest in this particular
isolation technology. It's not relevant.

0. It's not relevant to what?

A. It's not relevant to the type of technology

we were using in that diagnostics patent.

0. The '307 patent?
A. Yeah. Because, you know, just imagine the
scenario of a cell phone that talks to you. You

know, you have a cardiac patient, for example, you
want to just have one tag -- you talk specifically
to one specific sensor for one diagnostics
application. You are not interested in what's out
there in terms of the tags, the other rooms,
whatever. You want to be very specific, use one
specific sensor and one protocol for that sensor.
This is not supply chain. It's a completely

different technology.
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Q. So it's -- is it your testimony that the
'307 patent is just about reading one sensor only?

MR. HANEWICZ: Object to the form of the

question.

THE WITNESS: ©No. This is an incorrect
statement. We're talking about this -- this
particular isolation technology in the -- in the

framework of supply chain and I'm saying that for
diagnostics it's a -- it's a completely different
approach.
By MR. PETERS:

0. All right. Can you look at column 5 of the
'803 patent?

A. Can you repeat that?

Q. Yeah. Could you look at column 5 of the

'803 patent?

A. Okay.

Q. Starting on line 6.

A. Okay.

Q. Sorry. So I'm just going to read this
passage starting at line 6. "Wireless sensor reader

(140) includes logic to interrogate the population
of RF addressable sensors," and then it goes on.
A. Okay.

0. Do you see that?
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A. Yep.

Q. Is that -- is that portion something that
Dr. Bandy contributed to in the '803 patent?

A. No. Again, if you read my previous patents
you will see that I have detailed knowledge in this
technology area. So -- so, again, if you let me
clarify. In the world of RFID, you know, there are
two markets. There is a market of just putting the
ID which is, you know, a substantial market out
there and then there is a market of putting the ID
and sensor data. So the four could create those is
different. 1In many cases, for example, in supply
chain you do not use sensors, you Jjust use tags, we
call those tags, and this is just ID --
identification.

Again, the diagnostics is completely
different. You know, diagnostics is —-- creates a

completely different ecosystem. The communication

technologies are different. Everything is
different. The isolation technologies are
different. It's a different animal.

The purpose of the '803 patent was to
describe this invention which is basically being
able to modify a cell phone to become an RFID reader

and that opened a whole ecosystem of possibilities.
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And it's, you know, everywhere now. It's technology
that didn't exist in 2003 and now it's everywhere.

Q. I know that you just provided a long answer
and I would like to ask you part of that.

A. Uh-huh. Sure.

Q. Which I happen to have written down what

you wrote.

A. Uh-huh.
Q. So if you need clarification, please let me
know. You mentioned that there is a substantial

market for putting the ID. What do you mean by
that?
A. So RFID technology was invented about 50

years ago.

Q. Okay.
A. I think it was again Troy Walton. The
first patent was issued in 1982. And the initial

purpose, and still I would say the overriding
purpose of RFID technologies is to be able to use
wireless technology to put a ID -- an wireless ID
that you can affix --
(Court Reporter clarification.)
THE WITNESS: Yeah. So the RFID
technologies is an old technology. The first patent

was issued in '82. The purpose of RFID -- the main
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gist of RFID is to create a wireless ID, a smaller
tag with an antenna that creates like a license
plate that can you put on items, posters,
whatever, and identify uniquely that item
remotely.
Steve, I just want to be sure, may I call

you Steven?

MR. PETERS: Yes. Absolutely.

THE WITNESS: Yeah. You can call me John,
by the way. It's just simpler. I Jjust want to be
sure I'm answering your question. I don't know
exactly where you're going but I want to be very
clear and be very specific and answer your
question.

MR. PETERS: Understood. I think if you
don't answer my question I'll just keep asking it.

THE WITNESS: Okay. That's fine.

By MR. PETERS:

0. Going back to column -- column 5, line 6.
A. Yep.

Q. And on the same note --

A. Yes.

Q. -- just to be clear, it's your testimony

that Dr. Bandy did not contribute to that first

sentence or at least the part of the first sentence
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that relates to the wireless sensor leader including
logic to interrogate the population of RF
addressable sensors; is that accurate?

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: 1It's when -- you know, we are
in the same situation here. Whether this was
written by Bill or written by me or contributed by
Bill or contributed by me, we both had very detailed
knowledge in this area so it's very difficult for me
to say that this particular line 6 on column 5, was
that written by Bill? Bill had knowledge in this
area and so did I.

But what I can tell you, Steven, is that I
wrote this patent. You know, Bill was in the
process of selling his company. I spent a huge
amount of time with Lori Gordon writing the the
patent. And the purpose, again, of the '803 patent
is to describe a modified cell phone that becomes a
RFID reader and all of the applications thereof.
This is how this technology works. This is how you
can modify a cell phone to become a RFID reader. We
just wanted to cover that in -- in great detail.

And a specific word in this patent, you

know, there are many cases where Bill knows, I know,
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so I can't answer it specifically, this sentence. I
don't know. But, again, Bill was selling his
company so he didn't have much time. He graciously
told me to work with Lori Gordon at Stern Kessler.
She is an electrical engineer. She is very, very
bright. And, you know, so I don't know if this
answers your —-- your qguestion, Steven.

MR. HANEWICZ: John, we have pulled the
camera back a couple of times. Can you make sure
that --

THE WITNESS: Yeah. Does this work?

MR. HANEWICZ: Yeah, there you go. Thank
you, sir.

By MR. PETERS:
Q. Okay. Great. I know Lori very well and I

think Chris probably does too.

A. She is great. Fantastic.
Q. Now, I just -- sitting here today, can you
recall -- let me step back.

Setting aside the exact words or, you know,
focusing on who wrote what word, sitting here today
can you assert that you were the only contributor to
the idea of the wireless sensor reader including
logic to interrogate the population of RF

addressable sensors in the '803 patent?
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MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: Okay. So on May 5th, 2003, I
created this technology of essentially becoming a
reader for RFID tags and RFID sensors. That defacto
implies the answer to your question, that you had to
have this logic. You know, it's sort of a no
brainer. If you know a little bit about electronics
that -- the factor forms a part of that invention.

(Court Reporter clarification.)
By MR. PETERS:
Q. That is solely your invention; right?

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: My invention again, Steven,
is that I invented modifying a cell phone to become
a RFID reader and RFID sensor reader. And all of
the technologies associated there with I knew about
and I describe in detail and it includes this logic
which is this completely standard part of RF
communication.

By MR. PETERS:
Q. Was —-- do you know what an error interface
protocol is with respect to the '803 patent?

A. So an error interface means that you have a
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separation so it's an RF -- so an error interface
is -- can be any RF -- no. As long as you have a

distance, a separation, that is an error interface.
0. To be clear, I'm asking about error
interface protocol. Does that change your answer?
A. No. So -- so —-- the error interface is a
separation. The protocol is the specifics of the
interrogation. So we can take examples of, you
know, Bluetooth is one error interface. Your
communication with cell phone towers is another
error interface protocol.
Q. Was the binary tree traversal protocol an
example of an error protocol in that '803 patent?
A. So —-

MR. HANEWICZ: Object to the form of the
qgquestion. You can answer.

THE WITNESS: So were they the -- the
frequency of UHF, so that's -- that's a certain
frequency. This protocol is one method to
interrogate and isolate a UHF tag.

Does that answer your question?

By MR. PETERS:
Q. You have some hesitancy between -- sorry, I
will withdraw that.

Is there a difference between what you said
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and the error interface protocol?

A. The error interface protocol, the -- the --
the binary tree traversal is a subset of -- of the
interrogation. So it's -- it's a method within that

communication channel if you want to isolate tags.
It's —- it's -- you know, there are different ways
to characterize this. You have to create what is
commonly called a handshake or a link, right, and --
and in this scenario of UHF RFID tags it's a little
bit different because you have a population of tags
out there and you want to be able to isolate the
tags and know which tag is which. So it's -- it's
different from, let's say, Bluetooth where you
establish a single link.

In this case you have an interrogation and
then you -- you isolate within that interrogation
specific tags and once you -- you isolate that tag
then you are going to, you know, have all of these
other methods of just talking to that one tag.

Q. So is this -- is it not clear whether the

binary tree traversal protocol is an error interface

protocol?
MR. HANEWICZ: Object to the form of the
question.
THE WITNESS: It's -- this is an unclear
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question, I'm sorry, because it's -- the -- the
communication -- the interrogation is part of an
error interface because you're communicating through
from one reader to one tag, so we call than an
interface, right, and within that you have this
specific isolation technology which is called a
binary tree traversal but it's applicable only in a
situation where you have a huge number of tags out
there and you want to be able to -- to -- to, you
know, sort out what you have.

Very, very different from a diagnostics
application. Completely different. In fact, you --
in a diagnostics application you do not want that
scenario.

By MR. PETERS:

Q. Is it more accurate to say that the error
interface protocol includes a binary tree traversal
protocol --

MR. HANEWICZ: Object to the form. Sorry,
Steve, go ahead.

By MR. PETERS:

0. -—- or vice versa?

A. Well --

MR. HANEWICZ: Hold on. I object to the

form of the gquestion. I wanted to make sure I let
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him finish. Apologies for interrupting.

THE WITNESS: Okay. So let's try to define
this. An error interface protocol is any RF
communication -- anything where there is like a
physical gap between the interrogator and the tag or
the tag sensor or whatever; right? So it's sort of
a physical thing; right?

And within that then you start dividing,
okay, this is the frequency I'm going to use, this
is the -- and within the frequency there is specific
tuning and then -- so that's to establish, you know,
actual communication. And then within that you have
different -- you can start using different methods
to isolate a tag, depending on the technology you
use.

So I don't know if I answered your
question. I think it's sort of a -- I would call
this a trick guestion because it's not -- these are
not -- these are sort of general terms; right? So
you can, you know...

By MR. PETERS:

Q. So just if they are not the same thing, if
binary tree traversal protocol is not an error
interface protocol, then -- I'll just withdraw the

question.
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A. Yeah, yeah, yeah. Listen, I think the
answer is that it's part of an error interface
protocol but it's not -- in a way we are sort of
splitting hairs here in one area of technology
within the RFID, you know, and these —-- these terms
are -- they are used pretty broadly. I would say
error interface protocol is used pretty broadly. On
the other hand, the technology of this, you know,
binary tree traversal is pretty technical.

It's a -- but it's -- it's -- it's a very
defined technology that is used in a setting like,
again, supply chain where we have a huge number of
tags out there and the ability of the tag reader to
actually reach, so an interface with all of these
tags. But in order to know exactly what you have
out there, you can use this technology.

Does that answer your question?

0. I think it's time to move on, yes.

A. Okay.

Q. Can we go to page 14 of your declaration?
A. Yes.

Q. Starting at page 14, do you have a table

which spans several pages? Do you see that?
A. Yep. Uh-huh.

0. The table has three columns?
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A. Uh-huh. Yes.
0 The right most column says, "Inventor?"
A. Uh-huh.
0 Do you see that?
A Yep.
Q. In every entry in this table the inventor

is Peeters; 1is that right?

A. Yes.

Q. So is it your position that you are the
sole contributor to every disclosure that is
reproduced in this table?

A. The answer is --

MR. HANEWICZ: Object -- object to the form
of the question.

John, you have got to pause and let me
object.

THE WITNESS: Okay.

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: Okay. So, you know, I wrote
this patent, I spent a lot of time on this patent,
and I know exactly what I wrote. The -- the -- all
of the portions that are on this table are portions
that I wrote and that I, you know, had substantial

knowledge of before I met Bill Bandy. And you can
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just refer to my previous patents that were filed
right before I met Bill.

Bill did not have -- again, he was selling
his company in very very little time, so he kindly
allowed me to work with Lori Gordon at Stern Kessler
and I spent five months, really, five months working
with her on this patent. I knew exactly word for
word what is -- I write my own patents always and I
knew exactly what I write and I know what's in
there.

By MR. PETERS:

Q. Okay. I believe that the video will
confirm this, but I believe you said "yes" when I
answered the gquestion before Chris was objecting but
for the purposes of the written record, did you
answer yes to my previous question?

A. Can you restate the question, please?

Q. Yes. Is it your position that you are the
sole contributor to every disclosure that is

reproduced in this table?

A. Yes.
Q. I'm looking at the last entry in page 14 --
A. Yes.
Q. -- which quotes the petition. So, first of

all, do you understand these quotation marks to be
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quoting the petition that was filed in this case?
A. Yes.
Q. So in this you quote the petition as
stating, "For example, in wireless sensor network
(100) shown in Figure 1, wireless sensor reader

(140) includes logic to interrogate the population

of RF addressable sensors (102). And you go on from
there. Do you see that?

A. Yep.

0. So does this entry in this table refresh

your recollection as to whether you were the sole
contributor to that portion of column 5 which
states, "Includes logic to interrogate the
population of RF addressable sensors?"

MR. HANEWICZ: Object to the form of the

question.

THE WITNESS: Okay. So, again, the -- the
invention on May 5th was represented in this -- this
graphic. The graphic is actually found in previous
pat- -- or similar graphics and the exact same

settings are found in previous patents that I wrote.
The only change here is that instead of having the
cell phone be a sensor, you have the cell phone
being able to talk to remote sensors which are

RFID -- you know, RFID sensors.
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So, again, defacto, when you make that
invention you need all of these components to make
this possible. So this logic is an essential part
of the invention and technology that I have very
detailed knowledge of well before I met Bill Bandy,
and you can refer to other patents that I wrote
before. So this particular Figure 1 is found
elsewhere before I met Bill Bandy. But the -- you
know, these are -- Steven, these are essential
components of communication, all of these -- these
things that you're referring to.

By MR. PETERS:

Q. So just to be clear, you are maintaining
that you are the sole contributor to column 5, lines
1 through 11 of the '803 patent?

A. Yes. I mean, even the graphic. You know,
I made these graphics. If you look at earlier
patents, again, there are similar graphics that,
so totally. I mean, this -- this -- every single
box here, and I have read this carefully or gone
over it again, these are things that I wrote with
the help of, you know, Lori Gordon and these are
things that I had detailed knowledge of before I met
Bill Bandy.

Q. Can you turn to page 16 of your
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declaration?
A. Yes.
Q. The entry under claim element 1C. Do you

see that?

A. I'm sorry, where are you? On 16 -- page 16
with 20-21, which -- which number?
Q. So there is a heading in the middle which

covers all columns that says, "Claim element 1C."

A. Oh, yes. Okay. Uh-huh.

Q. The entry under that --

A. Yes.

Q. -- where it says, "Bandy discloses that

memory (256) stores a sensor data table (258)."

A. Yep.

Q. And "may store a sensor element
identification number."

And the next entry --

A. Yep.

Q. -- says, "Bandy also discloses that control
of (242) includes memory at (246) that stores the
tag identification number for the RF addressable
sensor."

Is it your position that you are the sole
contributor to that portion of Bandy?

MR. HANEWICZ: Object to the form of the
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question.
MR. PETERS: I'll withdraw that.
By MR. PETERS:
Q. Is it your assertion that you're the sole
inventor of that portion of Bandy?
A. Can you -- I'm very sorry. 1Is this March

21, the first one on top, or is that --

Q. Is that --

A. -- pending. Sorry. Go ahead.

Q. It's okay. This is how it goes with Zoom.
The left column is a -- is a citation to a

page number. So these are —--

A. Yes, I see that.

0. -— the identifiers.

A. Okay.

Q. But the box that says, "20-21" --

A Okay. Yep. Uh-huh. Yes.

Q. That entry says, "Bandy also discloses the
control at (242) includes memory at (246) that
stores the tag identification number for the RF

addressable sensor."

A. Yes.

Q. And it cites to Figure 2.

A. Uh-huh.

0. And it cites to column 11, line 19 to 29.

PLANET DEPOS
888.433.3767 | WWW.PLANETDEPOS.COM

Ex. 1032-070






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Transcript of John P. Peeters, Ph.D.
Conducted on January 8, 2025 71

A. Okay.

Q. Is it your testimony that you are the sole
inventor of that portion of Bandy?

A. Yes. This refers to Figure 2, and I spent
a huge amount of time with Lori Gordon detailing
every single item in Figure 2 because I thought it
was very, very important. So, you know, Figure 2
in -- in total was written and contributed entirely
by -- by me. And, again, I -- I knew this Figure 2
was very important. I spent a large, large, large
amount of time with Lori specifically detailing
every single possible combination that was possible

for describing an RFID sensor.

0. Well, let's look at Figure 2.

A. Uh-huh. Sure.

Q. It's on what's called page 4 of Exhibit
1005.

A. I'm just going to take it in the patents --

on the paper patent.

Q. Let me know when you're ready.
A. I'm ready.
Q. So if I understood you correctly, you

contributed everything in Figure 27
A. Most of these things, you know, in this are

completely, you know, standard. And, again, I want
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to refer to earlier patents that have described
sensors, you know, Jjust generic sensors with
wireless communication and there is -- there 1is
several. So most of the stuff on this -- on this
figure are essential sort of generic components of a
wireless sensor.

What is innovative in this figure or
important in this figure are the uses of multiple
references. And that goes back to my education
because I know how important references are in
chemistry and biology, absolutely everything. So I
was very, very keen to include all of the possible
combinations that were possible in both the layout
and the use of sensor ports and references.

But I would say that a lot of the other
stuff here are generic components that you need in
any RF sensor asic or whatever you want to call
it.

Q. Okay. So I guess did you not invent -- are
you not saying that you invented the generic
components of Figure 27?

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: I -- I am not -- I don't

understand your question, Steven.
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I mean, there are -- there are -- there are
modules or part of a RF communication asics that are
completely standard. You're not implying that I
invented a microcontroller, right, or MiSTer; right?

Q. What about an analog digital converter?

A. That is a completely standard thing. If
you know how a sensor works, that's an essential
component of taking a thing that, you know,
continuously variable thing like a sensor and
converting it to digital form. It's absolutely
standard in any asic that has ports to sensors.
Completely. That is standard -- these are -- these
are standard components that are -- that have been
known for -- forever. Not forever but, you know,
it's -- it's -- these are completely basic
components of electronics.

And, again, Jjust please refer to many of my
earlier patents, you will see that that A to D part
is just part of any, you know, any sensor component
because you need to convert a continuous wvariable
signal into a digital signal. Totally standard.

Q. What about the memory with the tag

identification number, is that standard?

A. I would say now that most chips have a
unique ID. A cell phone has a -- you know, so --
PLANET DEPOS
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so —-- because it's sort of essential when you have

wireless communication to be able to know where does

this communication originate from. A unique ID --
(Court Reporter clarification.)

THE WITNESS: So he is asking about the use
of a unique ID in a chip design like the one we have
in Figure 2. What I'm saying is that a unique ID is
now found almost anywhere in any chip that is made
but specifically in wireless communication
technologies you want to be able to know where --
who am I talking to.

And a prime example -- everyday example of
this is cell phones and wireless communication. So,
you know, the cell phone tower isolates a specific
cell phone. 1It's not the cell phone number, it's
the chip number within the cell phone, and then you
have these other technologies like anti-collision,
et cetera, that are essential because you have all
of this ecosystem of, you know, readers and -- and
sensors out there.

So a unique ID -- in fact, Steven, what I

would like to do is point back to the radar tag, you

know, six years before. That is a prime example of

a wireless technology with a unique ID. It's --

it's -- it's technology where you have to be able to
PLANET DEPOS
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talk to just one radar tag. So it's completely
standard.
By MR. PETERS:

Q. It was at the time of the '803 patent; 1is

that right?

A. I'm sorry?

0. It was standard at the time of the '803
patent --

A. Yeah. I mean, it goes back to -- you know,
way back. I mean, we can even go back to, you know,

Walton's patent in '82, the original of RFID patents
that have -- they factor in a unique ID because
that's the gist of the technology. You want to be
able to know, you know, who you're talking to and
what this tag is.

Q. So I'm just trying to separate what was --

what you viewed as, you know, I think you said

versus what you are saying is. And I think --
sorry. Hold on. Let me finish my question.

A. Okay.

Q. And I think you -- I know you referred to

the use of reference sensors and multiple reference
sensors. Is there anything else in Figure 2 that
you view as new?

A. Yes. Again, I spent a lot of time with
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Lori and I think the -- in addition to the
reference, you know, elements, the -- the layout of
this figure is very important because this figure
shows that you can have sensors on the chip itself,
you can have sensors on the -- on the board or the
mounting surface, and you can have sensors that are
completely external.

And this is very important when you
understand sensors because you want to be able to

cross-reference, for example, temperature on the

chip and external temperature. That is a really
good example. So the external sensor is completely
external, it has -- so it's not affected by the heat

of the, you know, the chip or anything. So that's
an important part of this figure also.

I mean, I spent a huge amount of time with
Lori on this because it was very, very important to
describe all of the possible layouts, including, you
know, the position of these -- these sensors and
sensor ports.

Q. Did Dr. Bandy contribute to the power

generation module in 236 of Figure 27

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: Again, power generation
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module, you know, in a passive tag, a tag that

doesn't have power, you have to have defacto this --

this module. So you -- you -- you have situations
where you can have a battery or you have -- you
simply harvest the -- the electromagnetic power but

a power generation controlled module is essential
and a core component of any -- in fact, any RFID
technology because, you see, the -- the problem with
RFIDs is that the distances can vary; right? So you
have to really control very accurately the -- the
voltage on the -- on the chip.

By MR. PETERS:

Q. Let's look at the bottom of page 16 --
A. Uh-huh.
Q. -- where it says, "Bandy discloses that

radiofrequency addressable sensor (210) includes a

plurality of antennas." Do you see that?
A. Yes.
Q. Is that something else that was well known

or something that Dr. Bandy contributed to in the
'803 —--

MR. HANEWICZ: Object to the form of the
question.

THE WITNESS: Again, Steven, this is

completely, you know, standard because basically you
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can have, for example, dual node interrogation, you
can have on the cell phone particularly different
radios that talk to different systems, like the cell
phone tower antenna is different from the Bluetooth
antenna which is different from the NFC antenna. So
having multiple antennas 1is very well known. It's
described in earlier patents and it's Jjust
completely standard.

By MR. PETERS:

Q. Going back to Figure 1.
A. Yes.
0. I think you had mentioned this earlier.

You indicated that this figure had appeared in
previous of your patents; is that right?

A. A similar -- basically the components that
are indicated herein, with the exception of the

addition of the RFID, the remote RFID tags, is

absolutely found in previous patents. So I --
unfortunately, I was not allowed to take any -- but
if you look at the patent, it's 7108 -- it's a

patent where I stated cell phones can be modified to
become threat detection devices or homeland security
devices.

So the -- the -- the -- in that scenario

instead of reading a remote sensor, like an RFID
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sensor, I put the sensors directly in the cell phone
in the form of a module. So they -- the -- the
applications of that technology are -- are similar,
if not identical to this Figure 1. And I think it's
Figure 6 in that patent, but I'm sorry, I don't have
the patent in front of me so --

Q. But the only -- the only reference that you
can identify right now obviously you don't have it
in front of you.

A. Yeah.

0. Is it the RF addressable sensors (110), is
that the difference between this and --

A. Yeah. I mean, we can go over this Figure 1
if you want. Do you want to do that, so I can
explain how this works?

0. No. Hold on a second.

What is the sensor network processor in
Figure 17

A. Okay. Let me explain this. So you have
the -- the cell phones, which are 140, that can read
the RFID sensors; right? So we have created that
part of it; right?

So the wireless -- the -- the cell phone
can communicate to a cell phone tower, which is 170;

right? The cell phone tower would not be
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interested -- the cell phone tower wouldn't isolate
the cell phone, it will not be interested in a
diagnostics applications. So let's take a cardiac
patch, for example. So that becomes the data part
which is a separate system which is obviously
connected to the cell phone tower computers and then
that part is access -- so that is 175. So 175 will
have the ability to analyze the sensor data. Again,

completely standard, you know, architecture out

there.
Q. What's 1907
A. I'm sorry?
0. What is 190, one nine zero?
A. Okay. 190 is the logic that allows you to

essentially analyze the sensor in cases where
geolocation -- where geolocation technologies could
do that part also. So it's the brains that analyzes
the data from 110. But, you know, the way this is
laid out is completely standard. So you have -- you
can have a fixed network, you can have a wireless
network, you can have a combination of wireless and
fixed.

An example of that is RFID to cell
phones, cell phone to cell phone tower, cell phone

tower via fixed line to a hospital or whatever, and
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then that analyze -- that part then analyzes

essentially everything else. So the function RF 170

is to make the handshake communication. It doesn't
need to be a cell phone tower. It could be some
other -- but in general that's what it -- you know,

this is a good representation of that.

So this is basically a network/wireless
architecture which is completely standard and well
knows. There is no Bandy contribution here
whatsoever. It's just a completely -- it's

described, you know, in earlier patents.

Q. Real quickly, can you go to page 20 in your
declaration?

A. Yes.

0. The row that starts with 28-29 on the left.

A. Yes. Uh-huh.

Q. Do you see a reference to Figure 37

A. Yes. Figure 3, uh-huh.

Q. And then after the reference to Figure 3 it
says, "The wireless sensor reader (340) also

includes geolocation processing logic."

A. Yes.

Q. Do you see that?

A. Yes.

Q. Going back to Figure 3 of Exhibit 1005.
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A. Yes.
Q. Do you see Exhibit 3 includes a geolocation
process in 3537
A. Yes. Uh-huh.
Q. So is it your testimony that you are the

sole contributor to Figure 3 of the '803 patent?

A. Let me read the -- this particular -- yes.
I mean, again, my recollection of the meeting,
Steven, is that there were a lot of things that I
disclosed because I described my technologies to
Bill in part of the meeting, he had really no
knowledge of, you know, radar tags. He probably had
some basic knowledge in geolocation. But we
described, you know, really detailed geolocation
technologies based on the -- the radar tag
technology. So this was really, I wouldn't say new
area for him, but it's an area that is 100 percent
contribution by me at the meeting. And I'm sure he
would say that.

And, again, you know, the -- the patent --

the joint patent with Bandy, the '803 patent, I
spent an extraordinary amount of time with Lori, and
you know how skilled she is, to cover every single
scenario, including for geolocation. So, again,

everything that it takes, sensor, sensor
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layout, communication, protocols, geolocation, I
spent so much time with her to be sure are we
covering every single aspect.

And i1if you go back to this era, some cell

phones didn't have geolocation. Geolocation was
still -- I mean, GPS was known, of course, but it
was —-- it was -- this was a transition period.

2003, 2004 was really a transition period for cell
phones. This is before an explosion of
technologies. Nowadays you think, you know, oh,
this RFID sensor and this RFID tag in a cell phone,
built into your cell phone, this seems completely
normal but it was not when this patent was written.
It was completely innovative technology.

Q. So is it your testimony that you are the
first person to conceive of geolocation in cell
phones?

A. No. What we -- the -- the geolocation part
was inherited from the earlier work that was done
with Mike Lotrin (phonetic) in the six years before.
I would say these were -- at the time of the finding
these were standard things that were available out
there that we referenced because we knew that
geolocation was very important.

You know, I knew that the geolocation
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features for medical emergencies or whatever was
going to be extremely important. So it was very
important for me to include by reference the
geolocation technologies.

And, again, the two geolocation
technologies is completely standard as time of
flight, you know, with the use of GPS. I mean,
again, these things are standard. They are well

known in the art. It was very important in the

context of this new technology, you know, being able
to do -- use a cell phone as a diagnostic device to

be able to precisely geolocate in case of a medical

emergency. So it was very important for me to be
sure that this was, you know, included in the
patent.
MR. PETERS: Okay. It's been over an hour,
so why don't we go off the record?
THE WITNESS: Okay.
COURT REPORTER: We're off the record.

(Recess.)

COURT REPORTER: We're back on the record.

You may continue.
MR. PETERS: Thank you, Dr. Peeters. I
have no questions -- no further questions at this

time, pending redirect.
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MR. HANEWICZ: Okay. So we have

no questions for -- gentlemen, we have -- we have no

questions on redirect. Thanks to you and thanks

very much, John and everybody.

record.

MR. PETERS: And, Brooke, let's go off the

THE WITNESS: Thank you, Steven.
COURT REPORTER: We're off the record.
(Off the record at 9:36 a.m.)

---o00o---
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(57) ABSTRACT

An apparatus includes a sensor configured to detect a variable
characteristic, the variation of the characteristic including
variation indicative of an individual swallowing when the
sensor is positioned in a neck area of the individual. The
apparatus includes a wireless data communication interface
configured to receive information related to the characteristic
and transmit the information externally. The sensor may be,
for example, an acoustic sensor, a piezoelectric sensor, a
capacitive sensor, or a pressure sensor. The apparatus may
include a sensor interface to sample a signal from the sensor
and provide data related to the signal for transmission exter-
nally. A system may use the information related to the char-
acteristic to identify eating habits and type of food eaten.
Feedback may be provided to the individual to help the indi-
vidual change their dietary intake and habits.

/— 108

Computing
Device
184

EXHIBIT

2023

2-19-25 M.SARRAFZADEH






Patent Application Publication  Jan. 28, 2016 Sheet 1 of 15 US 2016/0026767 A1

jfm 180

Sensor
device
110

sensor
interface
120

Computing
Device
130 . o

\ Network

176
o

Display

; 140
b A

VAN
£ % Computing
/ AN Device

5 180
4 G

150

FIG. 1





Patent Application Publication  Jan. 28, 2016 Sheet 2 of 15 US 2016/0026767 A1

mmmmmmmmmmmmmmmmmmmmmmmmmmm oy
1304
i
e fMemory
Processor 590
210

| Bus 250

i

Communications
. Input/Cutput Interface
interface 230
240
Input Qutput
Devices Devices

FIG. 2





Patent Application Publication  Jan. 28, 2016 Sheet 3 of 15 US 2016/0026767 A1

FIG. 34

. Microphone
Microphone

Battery,
Communication
module

FIG. 3B

Computing
Device
139






Patent Application Publication  Jan. 28, 2016 Sheet 4 of 15 US 2016/0026767 A1

FIG. 4





Patent Application Publication  Jan. 28, 2016 Sheet S of 15 US 2016/0026767 A1

+ Cine Swallow
Mo Food
Chips
Water L
Hot Tas st

Time

FIG. 5





Patent Application Publication

Jan. 28,2016 Sheet 6 of 15 US 2016/0026767 Al

Bacognition Sisgs

. Training Sage

&

e

.

2R

e

% i

G

FIG. 6





Patent Application Publication  Jan. 28, 2016 Sheet 7 of 15 US 2016/0026767 A1

M;ﬁ;i:&phﬁﬁé
Audio Signsl Smaothing
Faak Detection
User Feadback
Foste Sacallow w Fazturse Extraction
Smoothing Classification

FIG. 7





Patent Application Publication  Jan. 28, 2016 Sheet 8 of 15 US 2016/0026767 A1






Patent Application Publication  Jan. 28, 2016 Sheet 9 of 15 US 2016/0026767 A1

SN

N
Yol

tage Signal Smoothing

gersrossresesesssesesersets

Paak Detoction

ercecrcrenteeveatites

% .
. ¥ :
Fost- W§ Swalow S G
Smoacthing N | Classification : Faature Extraction

FIG. 9





Patent Application Publication  Jan. 28, 2016 Sheet 10 of 15 US 2016/0026767 A1

FIG. 104

FIG. 10

FIG. 10C

v,
o
;
]
5
=7
o
o
3
7
”
%






US 2016/0026767 Al

O i »
.......... e e Ry i
L i
i,
- s P oo
: ;o
o S,
fm ot - 7 o cvnieri, .
: f
— o \\.R.n,w.Mr{,wtt‘!\\:::::m Mttt -
N ST s s iecccoeceed i :
>
-] %
% e, .
e ooy T .
=] m.ﬂu&
v
[ :)...)\.Ht\ia:z A
o - @ ] -,
- AT [ e 2 i
1 s b
~ Ry :
. ; | ;
e - Y. 2
< e e . \\\ \.\”\w\\\\\\\m\\\ta
- B s f e e P S st i, -
] g e
] T e
m G P
. o g
N
= . e
m ot s, .
m 3 e
= : T AP £
. Sy, v
A i )
e e - .
= 7
S
o
N
a 2 7 7 s
& A st
=
it
w B 7
=
=%
~—
&

FIG. 11B





Patent Application Publication

Jan. 28,2016 Sheet120f15  US 2016/0026767 Al

Audio
Vibration
Pressure
Capacitive
Other
Sensor(s)

N

iser Feadback

Post-
Smoothing

N Sensor
§w§ Signal

Smoothing

Paak Betection

Swvallow
Classification

Feature Extraction

FIG. 12





Patent Application Publication  Jan. 28, 2016 Sheet 13 of 15 US 2016/0026767 A1

e /- 1300

/
‘\
'...b
(68}
b....k
3

Sample a received signal

v

Filter the sampled signal

v

Normalize the filtered signal

v

dentify an event represented by the
sampled signal

v

Fuse sensor information

v

Classify the event or a sequence of
gvents

v

Analyze the classification

v

Provide information to g user
interface

WY
(68

24

1330

1350

1360

1370

1380

R N N






Patent Application Publication  Jan. 28, 2016 Sheet 14 of 15 US 2016/0026767 A1

FIG. 144





Patent Application Publication  Jan. 28, 2016 Sheet 15 of 15 US 2016/0026767 A1

FIG. 15





US 2016/0026767 Al

NON-INVASIVE NUTRITION MONITOR

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application 61/780,645 filed Mar. 13, 2013 to
Falahi et al., titled “NON-INVASIVE NUTRITION MONI-
TOR” and U.S. Provisional Patent Application 61/949,179
filed Mar. 6, 2014 to Sarrafzadeh et al., titled “WEARABLE
NUTRITION MONITORING SYSTEM”, the contents of
which are incorporated herein by reference in their entirety.

BACKGROUND

[0002] Over-eating may lead to obesity. Obesity is one of
the biggest public health issues in many countries around the
world. In 2006, the number of overweight people in the world
overtook the number of malnourished, underweight people
for the first time. In 2008, medical costs associated with
obesity were estimated at $147 billion, and as 0f 2010, 35.7%
of American adults were obese. Obesity increases the risk of
many negative health consequences, such as coronary heart
disease, Type 2 diabetes, high blood pressure, stroke, meta-
bolic syndrome, cancer, osteoarthritis, and hypertension.

[0003] Studies have found that eating patterns are associ-
ated with being overweight. For example, it has been identi-
fied that a greater number of smaller eating episodes each day
was associated with a lower risk of obesity. In contrast, skip-
ping breakfast and eating away from home were associated
with anincreased prevalence of obesity. Ithas also been found
that overweight and obese people are less likely to consume
meals regularly, and children from households that regularly
eat dinner in front of the television are more likely to eat
energy-dense foods such as pizza, snacks and soft drinks, and
less likely to eat fruits and vegetables. In addition to eating-
related disorders with respect to over-eating, many persons
suffer from eating-related disorders with respect to under-
eating, such as anorexia and bulimia.

[0004] Behavior monitoring may help in the diagnosis and
treatment of eating-related disorders. Behavior monitoring
includes monitoring of dietary intake.

[0005] One technique of monitoring dietary intake is the
multipass 24-hour dietary recall, which is based on data indi-
viduals provide at the end of a randomly selected day. Each
individual gives an oral or written report including the amount
and type of dietary intake during the day, as best they recall,
which is then used to calculate dietary intake. This approach
has significant error because people don’t recall the exact
amount of dietary intake, and tend to under-report amounts.
Experimental data suggests that a minimum number of
reports (at least two weekdays and one weekend day) are
needed to make a relatively fair judgment using this tech-
nique.

[0006] Another technique is self-monitoring by way of a
food diary, which is similar to 24-hour recall, but individuals
record dietary intake preferably directly after eating. How-
ever, this requires high adherence, and individuals again tend
to under-report dietary intake. There is the additional problem
that the act of recording alters the normal choices that people
make.

[0007] Another technique relies on imaging of food. How-
ever, such techniques fail to automatically detect the type of
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food a person consumes from an image. Such devices also do
not inform as to whether individuals actually consume the
food captured by the device.

[0008] Another technique relies on tracking wrist motion to
automatically detect periods of eating. However, tests show
relatively low accuracy for detecting eating using this tech-
nique as compared to self-monitoring. Further, the technique
fails to properly detect habits of people that eat and drink with
either hand, and has a high false positive rate (one per five
bites) when eating conditions change drastically. Hand ges-
tures will also vary according to social settings and particular
gesture habits.

[0009] Another technique includes the use of a smart fork
that measures eating behavior, including how long it takes to
eat and how many bites are taken. However, a major drawback
is that individuals have to carry around a special utensil every-
where they go. The technique also fails to detect food con-
sumed by hand such as sandwiches and beverages.

[0010] Another technique includes the use of intraoral sen-
sors to identify chewing, which has been shown to be uncom-
fortable to wear.

[0011] Another technique includes the use of a device that
fits in the mouth and restricts jaw movement, making an
individual take smaller bites, ultimately reducing the amount
of food eaten. Such devices create discomfort for the user.
[0012] Thus, it would be desirable to have available a non-
intrusive automated system for monitoring dietary intake.

SUMMARY

[0013] In one aspect, an apparatus includes a sensor con-
figured to detect a variable characteristic, the variation of the
characteristic including variation indicative of an individual
swallowing when the sensor is positioned in a neck area of the
individual. The apparatus includes a wireless data communi-
cation interface configured to receive information related to
the characteristic and transmit the information externally. The
sensor may be, for example, an acoustic sensor, a piezoelec-
tric sensor, a capacitive sensor or a pressure sensor.

[0014] The apparatus may include a sensor interface to
sample a signal from the sensor and provide data related to the
signal for transmission externally. In one embodiment, the
sensor is an acoustic sensor and the characteristic is sound,
and the sensor interface includes at least one filter configured
to minimize frequencies in the vocal range from the signal. In
one embodiment, the sensor is a pressure sensor made from
an array of e-textile material, and the signal from the pressure
sensor represents changes in resistance of the material. In one
embodiment, the sensor is a capacitive sensor made from an
array of conductive material, and the signal from the capaci-
tive sensor represents changes in capacitance of the material.
In one embodiment, the apparatus may include one or more
additional sensors, the sensor interface samples signals from
the additional sensor(s), and the transmitted information
includes information related to at least two of motion, audible
sounds, pressure, bone conductance, and tissue conductance.
[0015] Inone embodiment, motion information is received
via the data communication interface from another device
configured to monitor motion of the individual, and wherein
the transmitted information includes information related to
motion.

[0016] In another aspect, a computing device includes a
processor-readable medium including processor-executable
instructions and a processor configured to execute instruc-
tions from the processor-readable medium. The computing
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device further includes a data communication interface. The
processor receives information via the data communication
interface, executes a classification process, and identifies
from the received information a signal window representing a
swallowing motion. In one embodiment, the information
received via the data communication interface is acoustic
information. The processor may receive motion information
via the data communication interface, and analyze the motion
information and the acoustic information to determine a
health status indicator, and may extract nutritional data from
the received information In one embodiment, the processor
performs segmentation and feature extraction from the
received information.

[0017] The processor may communicate with a social net-
working cite or platform. The processor may estimate dietary
intake and provide a visual representation of dietary intake on
a display

[0018] In one embodiment, the communication interface
uses one of Bluetooth, WiFi, XBee, cellular, 3G, and 4G
protocols.

[0019] In another aspect, a method includes receiving data
representative of a signal measured by a sensor positioned
adjacent to a throat area of an individual, and segmenting the
filtered data into segments of interest. For each segment of
interest, the method includes extracting features from the data
of'the segment, comparing the extracted features with a group
of predetermined feature sets, identifying from the compar-
ing a classification of the extracted features, and determining
from the classification that the segment does or does not
represent a swallowing motion. In one embodiment, the
method further includes receiving information representative
of a signal measured by a motion sensor positioned on the
person or clothing of the individual, and from the information
representative of the signal measured by the motion sensor
and the data representative of the signal measured by the
sensor positioned adjacent to the throat area, determining a
health status of the individual. In one embodiment, the
method further includes determining, from the filtered data
and the classification, a type or category of food eaten by the
individual.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 illustrates an example of a system for moni-
toring dietary intake.

[0021] FIG.2 illustrates an example of a computing device.
[0022] FIG. 3A illustrates an example of a wearable swal-
low monitor in the form of a necklace.

[0023] FIG. 3B illustrates an example of how the necklace
of FIG. 3A may be constructed.

[0024] FIG. 4 illustrates an example of a signal from an
acoustic sensor, which is filtered to minimize voice and noise
information.

[0025] FIG. 5 illustrates acoustic signals related to swal-
lowing under different conditions.

[0026] FIG. 6 illustrates in overview an example of how a
swallow monitoring system may be trained, and used for
recognition of swallows.

[0027] FIG. 7illustrates an example of processes for detect-
ing swallows from signals from an audio sensor.

[0028] FIGS. 8A-B illustrates a prototype of a wearable
swallow monitor.

[0029] FIG.9illustrates an example of processes for detect-
ing swallows from signals from a piezoelectric sensor.

Jan. 28, 2016

[0030] FIG. 10A illustrates an example of a signal received
from a piezoelectric sensor.

[0031] FIG. 10B illustrates an example of a smoothed sig-
nal.
[0032] FIG. 10C illustrates an example of control points

identified in a smoothed signal.

[0033] FIG. 11A illustrates an example of features detected
in a signal.
[0034] FIG. 11B illustrates an example of identifying swal-

lows from a signal.

[0035] FIG. 12 illustrates an example of processes for
detecting swallows from signals from a variety of sensors.
[0036] FIG. 13 illustrates an example of a process for clas-
sifying swallows.

[0037] FIGS. 14A-B illustrate examples of status screens
on a graphical user interface.

[0038] FIG. 15 illustrates positioning information for
piezoelectric sensors used in an experiment.
DETAILED DESCRIPTION
Abbreviations
[0039] Dps: bits per seconds (Mbps: mega bits per sec-
ond)
[0040] dB: decibels (dBA: A-weighted decibels)
[0041] g: acceleration due to gravity
[0042] Hz: Hertz (kHz: kilohertz)
[0043] V: Volts (mV: millivolts)
[0044] Itis desirable to automate detection of eating habits.

A system using automated monitoring may educate an indi-
vidual on his or her eating patterns and provide suggestions to
the individual, such as alternative eating schedules, modified
intake amounts, or modified rates of consumption. Providing
feedback to individuals about their eating habits via real-time
monitoring can help them reach their health and fitness goals,
as well as providing guidance with respect to nutritional
health, and feedback related to satiation parameters.

[0045] Studies have shown that the number of swallows
during a day correlate better with weight gain on the follow-
ing day than did estimates of caloric intake. The system
described in this disclosure detects swallowing and catego-
rizes dietary intake based on the swallowing. A mobile wear-
able device is used to monitor one or more characteristics
related to the act of swallowing, such as sound or motion. The
monitored characteristic includes information other than
swallowing, such as chewing, coughing, sneezing and vocal-
izing as well as other actions, and may include ambient sound.
In some cases, these other motions and sounds may provide
information of interest, and in other cases, the information
may be filtered out at least partially. From data representing
the characteristic(s), the system recognizes swallows, and
analyzes dietary intake. Analysis of dietary intake includes,
among other analyses, amount and rate of food or liquid
ingested, determining a category of food ingested, determin-
ing ingestion of medication, and determining eating patterns.
[0046] Information regarding dietary intake may be com-
bined with knowledge of physical activity level. The coupling
of activity detection and dietary intake detection provides a
holistic way to monitor health status and provide suggestions
for improvement. Mobile monitoring can help towards a goal
of'enabling healthier lifestyle choices, and may contribute to
behavior modifications. For example, mobile monitoring
may allow for treatment of eating-related disorders such as
over-eating or under-eating.
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[0047] In some embodiments of the system described in
this disclosure, the system may provide for wireless commu-
nication with a mobile device hosting an application (“App™)
to allow for: monitoring and feedback while the individual is
active; suggestions for times and places to eat; a reminder to
wear the monitoring device; feedback on detected eating
patterns (normal, over-eating, under-eating), frequency and
time of dietary intake for self-modification of behavior; step-
by-step guidance to aid in improving eating patterns; and
advice on maintaining a balance between activity and nutri-
tion. The App may additionally or alternatively provide other
monitoring and feedback capabilities.

[0048] FIG. 1 illustrates a system 100 for automatic moni-
toring of dietary intake, in which a sensor 110 is positioned
along the neck of an individual to detect swallowing. Sensor
device 110 is preferably a wearable device, such as a device
fashioned in the form of a necklace, scarf, or collar, or embed-
ded in a necklace. Sensor device 110 may be positioned under
a patch or secured by an alternate device, or formed as a
temporary adhesive device, which may be disposable or reus-
able. In some implementations, sensor device 110 is an
implantable device.

[0049] Sensor device 110 may be an auditory sensor,
motion sensor, pressure sensor, or other sensor type. Sensor
device 110 may represent multiple sensors of the same or
different types. Sensor device 110 may output an analog
signal, a digital signal, a pulse width modulated signal, or
other signal representing the information being sensed.
[0050] A sensor interface 120 receives a signal from sensor
device 110 and formats the signal for processing. For
example, sensor interface 120 may perform one or more of:
sample an analog sensor signal to convert the signal to digital
form by way of an analog-to-digital converter (ADC); filter a
sensor signal or a version of the signal to isolate frequencies
of interest and/or to remove noise; convert a digital signal
from sensor device 110 or from an ADC to packets of digital
information; convert an analog sensor signal to a pulse width
modulated signal; convert a pulse width modulated signal to
a digital signal or packets of digital information; and normal-
ize a signal. These examples are not limiting. Sensor interface
120 may perform other functions to prepare a signal for
processing.

[0051] Computing device 130 processes information from
sensor interface 120, and may provide a visual representation
of the information or an analysis of the information on a
display 140 via a graphical user interface (GUI) 150. Com-
puting device 130 may store information from sensor inter-
face 120 and/or data generated from analyses of the informa-
tion from sensor interface 120 in a storage 160 for later
retrieval. Computing device 130 may be, for example, a
“smart” phone, a personal digital assistant (PDA), a tablet or
other handheld computer, a laptop computer, or a personal
computer, or may be a computing portion of another device.
[0052] Storage 160 is amemory device, for storing data and
instructions. Computing device 130 and storage 160 are
described in more detail with respect to FIG. 2.

[0053] Computing device 130 may communicate with
another computing device 180 over a network 170. For
example, computing device 130 may gather and analyze sen-
sor device 110 information from an individual, and provide
swallowing information over network 170 to computing
device 180 at a physician’s office or to a computing device
180 that monitors information about many individuals and
stores the information for later retrieval.
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[0054] The components shown in FIG. 1 are provided by
way of illustrating the features of monitoring system 100;
however, system 100 may include different components or
different arrangements of components. For example: sensor
device 110 may be implemented with sensor interface 120;
sensor interface 120 may be implemented as part of comput-
ing device 130; display 140 and/or storage 160 may be imple-
mented as part of computing device 130; sensor interface 120
may receive information from multiple sensor devices 110;
and computing device 130 may receive information from
multiple sensor interfaces 120. Communication between
various components of FIG. 1 may be via wired or wireless
interfaces.

[0055] FIG. 2 illustrates an example of a computing device
130 that includes a processor 210, a memory 220, an input/
output interface 230, and a communication interface 240. A
bus 250 provides a communication path between two or more
of'the components of computing device 130. The components
shown are provided by way of illustration and are not limit-
ing. Computing device 130 may have additional or fewer
components, or multiple of the same component.

[0056] Processor210 represents one or more of a processor,
microprocessor, microcontroller, ASIC, ASSP, and/or FPGA,
along with associated logic.

[0057] Memory 220 represents one or both of volatile and
non-volatile memory for storing information. Examples of
memory include semiconductor memory devices such as
EPROM, EEPROM and flash memory devices, magnetic
disks such as internal hard disks or removable disks, mag-
neto-optical disks, CD-ROM and DVD-ROM disks, and the
like.

[0058] Input/output interface 230 represents electrical
components and optional code that together provide an inter-
face from the internal components of computing device 130
to external components. Examples include a driver integrated
circuit with associated programming.

[0059] Communications interface 240 represents electrical
components and optional code that together provide an inter-
face from the internal components of computing device 130
to external networks, such as network 170.

[0060] Bus 250 represents one or more interfaces between
components within computing device 130. For example, bus
250 may include a dedicated connection between processor
210 and memory 220 as well as a shared connection between
processor 210 and multiple other components of computing
device 130.

[0061] Portions of the monitoring system of this disclosure
may be implemented as computer-readable instructions in
memory 220 of computing device 130, executed by processor
210.

[0062] An embodiment of the disclosure relates to a non-
transitory computer-readable storage medium having com-
puter code thereon for performing various computer-imple-
mented operations. The term “computer-readable storage
medium” is used herein to include any medium that is capable
of'storing or encoding a sequence of instructions or computer
codes for performing the operations, methodologies, and
techniques described herein. The media and computer code
may be those specially designed and constructed for the pur-
poses of the embodiments of the disclosure, or they may be of
the kind well known and available to those having skill in the
computer software arts. Examples of computer-readable stor-
age media include, but are not limited to: magnetic media
such as hard disks, floppy disks, and magnetic tape; optical
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media such as CD-ROMs and holographic devices; magneto-
optical media such as optical disks; and hardware devices that
are specially configured to store and execute program code,
such as application-specific integrated circuits (“ASICs™),
programmable logic devices (“PLDs”), and ROM and RAM
devices.

[0063] Examples of computer code include machine code,
such as produced by a compiler, and files containing higher-
level code that are executed by a computer using an inter-
preter or a compiler. For example, an embodiment of the
disclosure may be implemented using Java, C++, or other
object-oriented programming language and development
tools. Additional examples of computer code include
encrypted code and compressed code. Moreover, an embodi-
ment of the disclosure may be downloaded as a computer
program product, which may be transferred from a remote
computer (e.g., a server computer) to a requesting computer
(e.g., a client computer or a different server computer) via a
transmission channel. Another embodiment of the disclosure
may be implemented in hardwired circuitry in place of, or in
combination with, machine-executable software instructions.
[0064] Computing device 180 may include components
similar to the components of computing device 130. Comput-
ing device 180 may be any processor-based device, such as a
personal computer, server, laptop, handheld computer, or pro-
cessor-based component of another system. Computing
device 180 with network 170 may represent cloud-based
computing in some implementations.

[0065] In general terms, system 100 includes a mobile
wearable sensory device (MWSD) that includes one or more
sensor device(s) 110, where sensor data is provided via sensor
interface 120 (which may be physically implemented with
sensor device 110, or separately implemented) to computing
device 130 for analysis, storage, and/or communication. The
MWSD includes a wireless transmission unit for transmitting
data to computing device 130 and for optionally exchanging
information with other devices such as activity monitors. The
transmission unit may include, for example, a communica-
tion interface such as a wireless Bluetooth, cellular network,
RFID, wireless USB, ZigBee, WiFi, 3G, 4G or other wireless
interface. Data transmittal may be performed in a secure
hardware and/or software environment.

[0066] The MWSD includes a battery to allow for mobility.
The battery may be rechargeable, such as a rechargeable
lithium ion battery. Battery-saving techniques may be imple-
mented in the MWSD for prolonged use.

[0067] Data analysis may be performed in the MWSD or
computing device 130, or may be partially performed in each
of'the MWSD and computing device 130. For example, some
signal processing and/or analysis may be performed on the
MWSD to limit volume of data transmission, for improved
MWSD battery life or reduced computing device 130
memory requirements.

[0068] Further, in some implementations, computing
device 130 receives data from the MWSD, and passes the data
to another device (e.g., computing device 180 via network
170) for processing and analysis, and the other device may
provide feedback for computing device 130 to present (e.g., at
GUI 150). By way of example, data or analysis related to
dietary intake (e.g., consumption, rate, type, frequency) may
be provided to a remote service (e.g., computing device 180
via network 170), the remote service analyzes the dietary
intake information in the context of motion information
received from another device (e.g., a Fitbit device), and pro-
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vides information back to computing device 130 for presen-
tation to the monitored individual. Alternatively in this
example, the remote service may provide the motion infor-
mation received from another device to computing device
130, and analysis of the motion information with the dietary
intake information is performed in computing device 130.
[0069] Data analysis includes filtering, feature extraction,
classification and sensor fusion. Data analysis is used to
detect volume and frequency of dietary intake, and thereby
determine eating patterns and usage compliance (e.g., that the
individual is wearing the MWSD and wearing it properly).
[0070] The MWSD may include an activity recognition
sensor. The MWSD may communicate with external activity
recognition sensors or other devices worn or carried on the
person of the individual. Activity recognition sensors include
motion detection sensors or systems for calculating energy
expenditure. The MWSD may provide information to an
activity recognition device, or an activity recognition device
may provide information to the MWSD. Analysis of dietary
intake and activity information together may allow for
improved analysis and correspondingly improved guidance
and recommendations, and may further allow the monitoring
system to monitor a health status.

[0071] Computing device 130 may perform calibration and
testing of the MWSDA.

[0072] In one embodiment, the MWSD is an MWSD:a-
coustic (MWSDA) with at least one acoustic sensor such as a
microphone. While the MWSDA is active, audio signals from
the acoustic sensor are monitored. Time series audio signals
at particular frequencies may be used to detect periods of
swallowing, and also to monitor usage compliance. Pressure
sensors embedded in the MWSDA may further augment
audio signals in accurately determining usage compliance in
that the distribution of the pressure across the MWSDA may
further enhance confidence in a determination that the indi-
vidual is actually wearing the device.

[0073] FIG. 3A illustrates a proof of concept prototype of
an example of an MWSDA in the form of a necklace, posi-
tioned around the neck of a person such that swallowing may
be monitored. FIG. 3B illustrates how components of the
MWSDA may be discreetly incorporated into the structure of
the necklace of FIG. 3A. There are multiple beads extending
around the individual’s neck in the necklace shown. However,
other designs are also possible, such as a necklace including
a minimum number of beads to accommodate the compo-
nents of the MWSDA.. In the example shown, the large bead
310 in the center includes a battery and a communications
module. The communications module is an FCC certified and
fully qualified Bluetooth module with data rates up to 3 Mbps,
and includes a low power sleep mode.

[0074] The necklace MWSDA of FIGS. 3A-B includes two
beads 320, each with a micro electro-mechanical system
(MEMS) microphone on a small printed circuit board (PCB).
Optionally, one microphone may be used. An amplifier on the
PCB has a gain of 67 and produces a peak-to-peak output of
about 200 mV for normal conversational volume levels when
the microphone is held at arm’s length. The signal to noise
ratio is =62 dBA, and there is a =3 dB roll off at 100 Hz and
again at 15 kHz.

[0075] As discussed, embodiments of an MWSD generally
may include more than one type of sensor. In the MWSDA
example of FIGS. 3A-B, additional sensors may be embed-
ded in the beads, or may be in communication with the neck-
lace via the communication module in bead 310, and infor-
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mation provided to computing device 130 includes
information related to the additional sensors. For example, a
small, thin, low power, complete triple axis accelerometer
with signal conditioned voltage outputs may be added, in
which the accelerometer measures acceleration with a mini-
mum full-scale range of +/-3 g, and can measure the static
acceleration of gravity in tilt-sensing applications.

[0076] Inan MWSDA generally, an audio signal is passed
through a set of analog or digital highpass, lowpass, or band-
pass filters. The filters are calibrated to diminish signal fre-
quency ranges pertaining to noise and vocal sound. The
human voice and swallowing sounds differ by the nature of
physical source. The voice is generated by body organs, while
swallowing includes the sound of materials making contact.
Human voice is concentrated in a range of a few hundred
hertz, whereas swallowing sounds exhibit a wider frequency
spectrum. Thus, a high-pass filter diminishes most voice
sounds while preserving most swallow sounds. In one
embodiment, a Chebyshev type II high-pass filter with a
cutoff frequency of 4 kHz is implemented. FIG. 4 illustrates
that a high-pass filter permits swallowing frequencies to pass
while minimizing vocal sounds. Audio spikes generated by
inherent properties of a microphone may be filtered out using
a low-pass filter with a cutoff frequency of over 10 kHz.
[0077] It may be difficult to detect a swallow, because not
all swallow motions sound alike. For example, eating solid
food may sound very different than drinking a glass of water,
and there is even a difference between swallowing a hot or
cold drink. FIG. 5 illustrates audio signals for four swallow
states by way of example. The state of the swallow is related
to the food item and the presence of saliva.

[0078] FIG. 6 illustrates an overview of swallow detection
using an MWSDA according to this disclosure. The swallow
detection includes a training stage and a recognition stage.
[0079] In the training stage, swallowing sounds are sepa-
rated from voice and other sounds using a combination of
filtering approaches. After the filtering process, a rolling win-
dow averages and normalizes the data, a fast Fourier trans-
form (FFT) at particular frequencies is used to identify sev-
eral peaks, and the peaks are used for defining segments of the
audio data. Each segment of interest may be divided into
sub-segments. For example, there may be three sub-segments
for a segment of interest, as illustrated by “initial”, “middle”
and “end” segments in the example of FIG. 6. A feature matrix
may be generated for each segment, or separately for each
sub-segment. A swallow model distinguishing swallows from
other vocal sounds is created based on feature matrices. Mul-
tiple swallow models are generated based on the state of the
swallow.

[0080] In the recognition stage, audio signals go through a
similar process as for the training stage, except that the feature
matrix on a new swallow segment is compared against the
available swallow models using a classification process. A
machine learning process such as nearest neighbor classifi-
cation, principal component analysis, support vector
machine, or the like may be used as a classification process.
[0081] Signal features that distinguish between swallows,
vocalization and coughs include the number of peaks of a
particular length (in seconds), root-mean-square (RMS),
waveform fractal dimension (WFD), and power spectrum of
the time-domain signal. Power spectrum may be calculated
for a segment by applying a Hanning window, using an FFT
on the windowed segment, and averaging over different fre-
quency bands from 50 Hz to 1500 Hz, for example. Mean
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power frequency and peak frequency may be calculated from
the power spectrum of each segment.

[0082] FIG. 7 illustrates visually an example of signal pro-
cessing that may be performed in a system including an
MWSDA. The audio signal from an auditory sensor (e.g.,
microphone) is smoothed, and peaks are detected in the sig-
nal. Features are extracted from the signal, and the features
used to classify sounds as representing swallowing. Post-
process smoothing minimizes incorrect detection of swal-
lows. Information related to the swallows is provided as user
feedback.

[0083] In another embodiment, the MWSD is an MWSD:
piezoelectric (MWSDP) with at least one piezoelectric sen-
sor. Electric charge is generated on a piezoelectric material
when subjected to mechanical stress. Thus, the piezoelectric
sensor of the MWSDP deforms during each swallow event
due to motion in the throat, and the resulting voltage change
at the terminals of the piezoelectric sensor is sampled. An
MWSDP may include an array of piezoelectric sensors to
provide a larger area of detection around the neck, thus mak-
ing the MWSDP easier to position while also enhancing the
detection and potential classification of swallow motions.

[0084] FIG. 8A illustrates a proof of concept prototype for
an embodiment of an MWSDP, positioned in the throat area
as illustrated in FIG. 8B such that the piezoelectric sensor
contacts the throat area. The prototype MWSDP includes a
wearable band to which a piezoelectric sensor is attached, and
a unit attached to the piezoelectric sensor including a micro-
processor, Bluetooth module and battery (the unit may be, for
example, attached to the wearable band or attached to cloth-
ing, such as attached to a belt). In this prototype, the unit is an
Arduino-compatible board that communicates externally
using a Bluetooth 4.0 LE transceiver based on an RFD22301
SMT module. The Bluetooth module is fully FCC certified,
with data rates up to 3 Mbps and a low power sleep mode. The
processor inthe unit is an ARM Cortex MO with 256 kilobytes
(kB) of flash memory and 16 kB of RAM. The battery is a
small coin 3.3 V rechargeable Lithium ion cell battery.

[0085] The prototype MWSDP has an associated applica-
tion (App) for a smart phone, which communicates with the
MWSDP via Bluetooth. The App processes the sensor data
and provides feedback to the user, including showing the
number of swallows accrued in real time throughout the day.
Processing of the data includes smoothing the signal to
emphasis the information of interest while removing noise
and other information in the data. Peaks and valleys (referred
to as control points) are detected in the data, identifying
motions in the esophagus which potentially indicate a swal-
lowing motion. Several features are extracted from the signal
data for a time before, during, and after the control points. The
features are then compared to a predetermined classification
schemeto identify which control points represent swallowing
motions. A post-processing filter is applied to identify incor-
rect classifications, such as identified swallow sequences that
would not actually occur.

[0086] FIG. 9 illustrates visually an example of signal pro-
cessing that may be performed in a system including an
MWSDP. The signal from the piezoelectric sensor is
smoothed, and peaks are detected in the signal. Features are
extracted from the signal, and the features used to classify
signal information as representing swallowing. Post-process
smoothing minimizes incorrect detection of swallows. Infor-
mation related to the swallows is provided as user feedback.
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[0087] FIG. 10A illustrates by way of example a signal
representing data received from the piezoelectric sensor. FIG.
10B illustrates the signal after a smoothing filter is applied.
FIG. 10C illustrates control points identified at the valleys of
the smoothed signal.

[0088] Peaks and valleys of the voltage signal may indicate
swallowing motion, but also may indicate chewing, motion of
the individual, or noise in the signal. Therefore, after identi-
fying control points (peaks and valleys), signal features
around the control points are extracted.

[0089] Signal feature include mean, standard deviation,
and energy of the signal, and correlation between portions of
the signal. The mean of the voltage signal calculated over the
feature extractor window is the DC component of the signal,
which is useful in capturing the range of possible swallows
that may look similar in nature but differ in speed of swallow.
The energy of the signal, obtained either in the time or fre-
quency domain, is a measurement of the intensity of a swal-
low. Other features may also be extracted. In the prototype, 45
features were identified per segment. The features included
mean, median, minimum, maximum, standard deviation,
energy, interquartile range, skewness, Zero crossing rate, vari-
ance, mean crossing rate, kurtosis, first derivative, second
derivative, and third derivative.

[0090] Extracted features are applied to a decision tree to
determine which of the control points represent swallows.
The decision tree used was developed along with the proto-
type, and outperforms other techniques such as as SVM,
kNN, Bayesian Networks and C4.5 Decision Trees in classi-
fying swallows.

[0091] FIG. 11A illustrates graphically some of the fea-
tures identified in the filtered signal shown in FIG. 10B. FIG.
11B illustrates swallows classified from the features, where
each swallow classified is denoted by a star.

[0092] Two embodiments of an MWSD (an MWSDA and
an MWSDP) have thus been described. Other embodiments
of'an MWSD include the use of any combination of auditory
sensor, vibration sensor, pressure sensor, resistive sensor, and
capacitive sensor. Pressure sensors, in one implementation,
are made from an array of e-textile material, which detect
changes in resistance of the material due to pressure applied
to the material (e.g., from swallowing). Capacitive sensors, in
one implementation, are made from an array of conductive
material, which detects changes in capacitance due to pres-
sure applied to the material (e.g., from swallowing). Data
from multiple sensors may be fused by the processor.

[0093] FIG. 12 illustrates generally the MWSD system
described in this disclosure. A sensor, or two or more sensors
in any combination, are used to detect a characteristic of the
sensor environment such as sound, motion, pressure, or
capacitance. Signals from the sensor(s) are applied to a
smoothing filter, and control points of the signals identified.
Features around the control points are extracted and used to
classify the control points as indicating swallows or not indi-
cating swallows. A post-processing smoothing filter is used to
remove classifications that are probably not true swallows.
Feedback may be provided to a user.

[0094] FIG. 13 illustrates an example of a process 1300 for
monitoring dietary intake. Process 1300 starts at block 1310,
in which a signal received from a sensor device 110 is
sampled by sensor interface 120. The sampled signal is fil-
tered (block 1320) and normalized (block 1330) by sensor
interface 120 or computing device 130. An event is identified
from the normalized signal (block 1340) by computing device
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130. An event may be a peak or valley, or a window including
one or more peaks or valleys, or a window including one or
more features of interest. When signals are received from
multiple sensor devices 110, information from the multiple
sensor devices 110 may be fused (block 1350). At block 1360,
an event (or a sequence of events) is classified as representing
a swallowing motion. At block 1370, the classification of a
swallow motion is used in the analysis of dietary intake. At
block 1380, information regarding dietary intake, swallows,
health status, or the like is provided as user feedback. Process
1300 ends after block 1380.

[0095] As can be seen below with respect to Experimental
Results, information related to swallows may be used to clas-
sify dietary intake into categories. Signal events identified as
not related to swallowing may also provide useful informa-
tion, such as classifications of sneezing or coughing that
indicate an onset, progression, or status of an illness; or clas-
sifications of idle time that indicate excessive times of inac-
tivity.

[0096] Additionally, the classifications of motions provide
the capability of predicting when a swallow is about to occur,
and what will be swallowed (e.g., a category of food or liquid,
a medication, or a swallow with no dietary or medicine
intake).

[0097] Generally, an MWSD App executing on a comput-
ing device 130 receives information, runs filters, classifies the
data and detects dietary intake. The App can also distinguish
between solid food, liquid, talking, and idle time. The App
may run in the background to continuously monitor swallow-
ing activity. Signal data and statistics calculated by the App
may be displayed, for example on GUI 150 of display 140.
Statistics may include feature statistics, or statistics related to
dietary intake and activity. For example, statistics may
include the fraction of time spent in each of various activities,
fractions of food types ingested in a time period, rate of
eating, amount of hydration in a time period, amount of
dietary intake in a time period (e.g., estimated volume of food
during the present meal or daily total), and so forth. The App
may alert the user if a high rate of swallows is detected within
a particular category over a given time period, or if unusual
eating habits are detected, such as cases in which a meal is
found to be substantially larger than the recent average for
that time of day. Excessive snacking, skipping meals, inad-
equate hydration levels, and time in which the MWSD is
removed may also be reported. The App is also able to per-
form a classification of food types into categories, helping
users to incorporate sound nutritional balance in their diet.
The App may allow a user to view results, store them, and set
specific time frames to record data. The App may automati-
cally store statistics and alerts, for later retrieval by a third
party (e.g., a physician), and some portions of the App may be
password locked so that, for example, automatic storage of
data may not be disabled. In some implementations, the App
provides information remotely through a communications
interface on the host computing device, and the information
may be provided on a schedule, at the occurrence of an event,
or on request. The GUI may provide advice to the user, and
connect the user to a social network of users to help create a
strong nutrition and health support group.

[0098] User feedback includes, for example, text at GUI
150, vibration (e.g., of a smart phone), visual cues (e.g., a
flashing LED), or as audio playback via an embedded
speaker. Feedback regarding an individual’s eating habits
may be provided, and the feedback may be based on short-
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term monitoring or long-term monitoring. For example, feed-
back may be provided at the granularity of a single meal, as
well as being provided as long-term trends in dietary habits.
Statistics about the individual’s dietary intake and trends or
changes in dietary intake may be uploaded to a secure website
for long-term tracking and analytics.

[0099] FIG. 14A illustrates one example of a status screen
in a smartphone application. FIG. 14B illustrates another
example of a status screen, indicating that the MWSD (e.g.,
“necklace”) has been removed. Other screens may include,
for example, a graph that visually shows eating patterns
throughout the day, where the graph may be “zoomed” in and
out to see swallow distribution throughout the day.

Experimental Results

MWSDA

[0100] Using a prototype MWSDA and prototype analysis
processes, audio data was recorded for five subjects for one
hour, as summarized in Table 1. Each of the subjects were
recorded in seven states: eating nothing, eating chips, eating
cookies, eating Mentos candy, chewing gum, drinking cold
water, and drinking hot tea. The swallowing rate (swallows
per minute) was measured for various subjects and types of
chewing (“none” indicates no chewing activity).

TABLE 1

Variation in swallow count per food type

Food Type

Subject None Chips Cookies Mentos Gum Water Hot Tea
1 2 4 4 5 4 16 8

2 2 3 5 8 7 42 18

3 6 3 4 5 7 16 14

4 2 5 5 5 6 24 8

5 4 4 2 5 3 34 13
Average 3.2 3.8 4 5.6 54 264 12.2
[0101] Table 1 suggests that there is a relationship between

swallow rate and type of dietary intake.

[0102] Table 2 provides swallow detection accuracy of the
prototype MWSDA system for the experiment outlined with
respect to Table 1.

TABLE 2

Accuracy of prototype in detecting swallows

Food Type
Subject None Chips Cookies Mentos Gum Water Hot Tea
1 89% 95% 94% 90% 75%  70% 84%
2 91% 90% 95% 85% 93% 80% 86%
3 88% 93% 90% 86% 89% 84% 90%
4 80% 85% 86% 80% 90% 85% 95%
5 85% 86% 89% 79% 82% 85% 83%
Average 87% 90% 91% 84% 86% 81% 88%
Experimental Results
MWSDP
[0103] Using a prototype MWSDP and prototype analysis

processes, piezoelectric data was recorded for ten subjects for
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one hour, as summarized in Table 3. Each of the subjects were
recorded in four states: eating a 3-inch sub sandwich, eating a
6-inch sub sandwich, drinking an 8 ounce (0z.) glass of water,
and drinking an 18 oz. glass of water. The number of swallows
was measured. As can be seen from the results, food and drink
portions may be distinguished based on the number of swal-
lows.

TABLE 3

Sandwich ~ Sandwich Water Water

Subject Gender (3-inch) (6-inch) 9 oz) (18 oz)
1 Male 11 19 8 13
2 Male 9 21 7 15
3 Male 9 25 11 21
4 Male 25 48 8 12
5 Female 15 38 17 45
6 Male 13 29 12 19
7 Male 9 32 9 18
8 Female 22 41 13 33
9 Male 15 30 21 38
10 Male 8 23 9 23

Average 13.6 30.6 11.5 23.7
[0104] Positioning of piezoelectric sensors was studied in

another test. For each of ten subjects, six locations on the neck
were tested. The sensors were placed snug against the skin,
but not so tight as to be uncomfortable.

[0105] FIG. 15 illustrates the six tested positions, described
as follows:
[0106] Position 1: a bit below the Adam’s apple and

approximately 1 cm above position 3

[0107] Positions 2 and 4: approximately 1 cm to the left and
right, respectively, of position 3

[0108] Position 3: approximately 1 cm above position 5

[0109] Position 5: at the lowest part of the throat, with the
sensor horizontally centered

[0110] Position 6: approximately 1 cm below position 5,
not on the throat

[0111] Each of the subjects were recorded in four states:
drinking a 6 oz. cup of room temperature water; eating 5 plain
Pringles potato chips one at a time; eating a small sandwich
(approximately five bites) made with ground meat, cheese,
and lettuce. Portions were measured so as to substantially be
the same for each subject. Test results overall are shown in
Table 4. Test results for each position are shown in Tables
5-10. As canbe seen from Tables 4-10, consistent results were
achieved across all positions 1-6.

TABLE 4
Food Type

Subject Water Sandwich Chips
1 89% 95% 94%

2 91% 90% 95%

3 88% 93% 90%

4 80% 85% 86%

5 85% 86% 89%

6 89% 95% 94%

7 91% 90% 95%

8 88% 93% 90%

9 80% 85% 86%
10 85% 86% 89%
Average 87% 90% 91%
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TABLE 5 TABLE 8-continued
Position 1 Position 4
Food Type Food Type
Subject Water Sandwich Chips Subject Water Sandwich Chips
1 89% 95% 94% 5 85% 86% 89%
2 91% 90% 95% 6 89% 95% 94%
3 88% 93% 90% 7 91% 90% 95%
4 80% 85% 86% 8 88% 93% 90%
5 85% 86% 89% 9 80% 85% 86%
6 89% 95% 94% 10 85% 86% 89%
7 91% 90% 95% Average 87% 90% 91%
8 88% 93% 90%
9 80% 85% 86%
10 85% 86% 89%
Average 87% 90% 91% TABLE 9
Position §
TABLE 6 Food Type
Position 2 Subject Water Sandwich Chips
1 89% 95% 94%
Food Type 2 91% 90% 95%
. . . 3 88% 93% 90%
Subject Water Sandwich Chips 4 80% 85% 86%
1 89% 95% 94% 5 85% 86% 89%
5 01% 60% 5% 6 89% 95% 94%
3 88% 93% 90% 7 9% 0% 93%
4 80% 85% 86% 8 88% 93% 90%
5 85% 86% 89% 9 80% 85% 86%
6 9% 5% 64% 10 85% 86% 89%
7 91% 90% 95% Average 87% 90% 91%
8 88% 93% 90%
9 80% 85% 86%
10 85% 86% 89%
Average 87% 90% 91% TABLE 10
Position 6
TABLE 7 Food Type
Position 3 Subject Water Sandwich Chips
1 89% 95% 94%
Food Type 2 91% 90% 95%
. . . 3 88% 93% 90%
Subject Water Sandwich Chips 4 80% 85% 86%
1 89% 95% 94% 5 85% 86% 89%
5 01% 60% 5% 6 89% 95% 94%
3 8% 3% 50% 7 91% 90% 95%
4 80% 85% 86% 8 88% 93% 90%
5 85% 6% 0% 9 80% 85% 86%
6 9% 5% 64% 10 85% 86% 89%
7 91% 90% 95% Average 87% 90% 91%
8 88% 93% 90%
9 80% 85% 86%
10 85% 86% 89% [0112] In the prototype systems described, the majority of
Average 87% 90% 91% . . . LT
the signal processing takes place on the computing device in
terms of detecting the swallows. In other embodiments, pro-
cessing may be performed within the MWSD.
TABLE 8 . . L
[0113] In sum, the system described in this disclosure
Position 4 assesses when individuals consume food and what types of
Food T foods were consumed. Different sensors may be used to be
Q08 YDE able to monitor different food categories and types. The sys-
Subject Water Sandwich Chips tem can help individuals towards goals of weight loss/gain,
weight maintenance, correcting bad eating patterns, or
1 89% 95% 94% . o ;
5 01% 00% 9594 improved nutrition. The system is easy to use, detects good
3 88% 93% 20% and bad eating patterns, and is relatively inexpensive com-
4 80% 85% 86% pared to other techniques. The system may be combined with

physical activity monitors to provide feedback on both nutri-
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tion and activity, helping an individual lead a more balanced
lifestyle. The system could be used to diagnose and/or treat
disorders such as dysphagia.

[0114] As used herein, the terms “substantially” and
“about” are used to describe and account for small variations.
When used in conjunction with an event or circumstance, the
terms can refer to instances in which the event or circum-
stance occurs precisely as well as instances in which the event
or circumstance occurs to a close approximation. For
example, the terms can refer to less than or equal to £10%,
such as less than or equal to £5%, less than or equal to 4%,
less than or equal to £3%, less than or equal to +2%, less than
orequal to £1%, less than or equal to £0.5%, less than or equal
to £0.1%, or less than or equal to £0.05%.

[0115] While the disclosure has been described with refer-
ence to the specific embodiments thereof, it should be under-
stood by those skilled in the art that various changes may be
made and equivalents may be substituted without departing
from the true spirit and scope of the disclosure as defined by
the appended claims. In addition, many modifications may be
made to adapt a particular situation, material, composition of
matter, method, operation or operations, to the objective,
spirit and scope of the disclosure. All such modifications are
intended to be within the scope of the claims appended hereto.
In particular, while certain methods may have been described
with reference to particular operations performed in a par-
ticular order, it will be understood that these operations may
be combined, sub-divided, or re-ordered to form an equiva-
lent method without departing from the teachings of the dis-
closure. Accordingly, unless specifically indicated herein, the
order and grouping of the operations is not a limitation of the
disclosure.

What is claimed is:

1. A wearable apparatus, comprising:

a sensor configured to detect a variation of a characteristic,
the variation of the characteristic indicative of an indi-
vidual swallowing when the sensor is positioned in a
neck area of the individual;

an affixing member coupled to the sensor, the affixing
member configured to engage a body part of the indi-
vidual and to position the sensor in the neck area of the
individual; and

a wireless data communication interface coupled to the
sensor and configured to transmit information related to
the characteristic externally.

2. The apparatus of claim 1, wherein the sensor is a piezo-

electric sensor.

3. The apparatus of claim 1, wherein the sensor is a pres-
sure sensor.

4. The apparatus of claim 1, further comprising a sensor
interface configured to sample a signal from the sensor and
provide data related to the signal for transmission externally.

5. The apparatus of claim 4, wherein the sensor is an
acoustic sensor and the characteristic is sound.

6. The apparatus of claim 5, wherein the sensor interface
includes at least one filter configured to attenuate frequencies
in the vocal range from the signal.

7. The apparatus of claim 4, further comprising at least one
additional sensor, wherein the sensor interface is further con-
figured to sample signals from the at least one additional
sensor, and the transmitted information includes information
related to atleast two of motion, audible sounds, and pressure.

8. The apparatus of claim 1, wherein motion information is
received via the data communication interface from another
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device configured to monitor motion of the individual, and
wherein the transmitted information includes information
related to motion.

9. A computing device, comprising:

a processor-readable medium including processor-execut-

able instructions;

a processor configured to execute instructions from the

processor-readable medium; and

a data communication interface;

wherein the processor-executable instructions include

instructions to receive information via the data commu-
nication interface, execute a classification process on the
received information, and identify from the received
information a signal window representing a swallowing
motion.

10. The computing device of claim 9, wherein the infor-
mation received via the data communication interface is
acoustic information.

11. The computing device of claim 10, wherein the proces-
sor-executable instructions further include instructions to
receive motion information via the data communication inter-
face, and analyze the motion information and the acoustic
information to determine a health status indicator.

12. The computing device of claim 9, wherein the proces-
sor-executable instructions further include instructions to
extract nutritional data from the received information.

13. The computing device of claim 9, wherein the proces-
sor-executable instructions further include instructions to
perform segmentation and feature extraction from the
received information.

14. The computing device of claim 9, wherein the proces-
sor-executable instructions further include instructions to
communicate with a social networking cite or platform.

15. The computing device of claim 9, wherein the proces-
sor-executable instructions further include instructions to
estimate dietary intake and provide a visual representation of
dietary intake on a display.

16. The computing device of claim 9, wherein the commu-
nication interface is configured to transmit information
according to at least one of Bluetooth, WiFi, XBee, cellular,
3@, and 4G protocols.

17. A method comprising:

receiving data representative of a signal measured by a

sensor positioned adjacent to a throat area of an indi-
vidual,

segmenting the data into segments of interest; and

for each segment of interest:

extracting features from the data of the segment;

comparing the extracted features with a group of prede-
termined feature sets;

identifying from the comparing a classification of the
extracted features; and

determining from the classification that the segment rep-
resents a swallowing motion.

18. The method of claim 17, further comprising:

receiving data representative of a signal measured by a

motion sensor positioned on the individual or clothing of
the individual; and

from the data representative of the signal measured by the

motion sensor and the data representative of the signal
measured by the sensor positioned adjacent to the throat
area, determining a health status of the individual.
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