Emmanouil M. Tentzeris, Ph.D.

Page 1 Page 3
1 UNI TED STATES PATENT AND TRADEMARK OFFI CE 1 APPEARANZC E S
A T 2
3 BEFORE THE PATENT TRI AL AND APPEAL BOARD 3|ON BEHALF OF THE PETI TI ONER:
L 4
5| HANSHOW AMERI CA | NC. AND HANSHOW TECHNOLOGY CO., LTD., 5 89?0%&??“ SESSet
. urre 0
6 Petitioner, 6 ‘Els S¥Ye \é\?shl ngt on 98004
! v 7l haot an rc akel aw. com
8 SES- | MAGOTAG SA, 8
o Patent Onner, 9|ON BEHALF OF THE PATENT OWNER:
10| e 10| PERKI NS COLE E
11 Case No. |PR2024-00208 11 509 ﬁ% ent ab?r ekt Sq.
12 U S. Patent No. 11,010, 709 12 Ul ng rado 90202
1. . .
13 13 ai ser-ptab@erki nscoi e. com
14 14
15 15
16 DEPCSI TION OF EMVANOQUI L (MANO) M TENTZERI'S, PhD 16
17 Friday, August 23, 2024 17
18 1:29 p.m - 3:02 p.m EST 18
19 19
20 20
21 21| ALSO PRESENT:
22 (Job No.: 12403 22 %} t he&v Le%)o Eel’_kl( %' e LLP
23|Pages: 1 - 45 28 nG Aval df E\r g Eake LLP
24 |Stenographically Reported By: Cara Foster, RPR 24
CA CSR No. 11973
25 25
Page 2 Page 4
1|Deposition of EMVANOUIL (MANOCS) M TENTZERI'S, PhD, 1 I NDE X
2|conducted virtual ly via Zoom vi deoconf erence. 2 PAGE
3 3[EMVANOUI L (MANO) M TENTZERI'S, PhD
4 4 Examination by Ms. Kaiser..................... 5
5 5
6 6
7 7
8 Pursuant to notice, before Cara M Foster, 8 EXHI BI TS
9 |Regi stered Professional Reporter and Stenographic 9|EXH BIT DESCRI PTI ON PAGE
10 |Certified Shorthand Reporter Nunmber 11973, in and for 10
1003 United States Patent No.: US 9,378,513 B2
11|the State of California and Stenographic Certified 11 Date of Patent: Jun. 28, 2016...............
12 |Short hand Reporter Number 23006866, in and for the state 12
1009 Declaration of Dr. Manos M Tentzeris in
13 |of Washi ngton. 13 Support of Petition for Inter Partes Review
of U S. Patent No. 10,674,340................ 27
14 14
15 15|1010 CV of Manos (Emmanouil) M Tentzeris......... 34
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25 25
Hanshow America Inc. and Hanshow Technology Co., LTD., v. SES-Imagotag SA| P@e‘ l (1 _ 4)

Focus Litigation Solutions

SES-2026

Hanshow Am. Inc. v. SES-Imagotag GmBH

IPR2024-00208



Emmanouil M. Tentzeris, Ph.D.

1 PROCEEDI NGS Page 5 1 A Yes, | do. Page 7
2 *okox 2 Q And Exhi bit 1003 is one of the prior art

3 THE STENOGRAPHER: W are going on the record. 3|references you relied on for your unpatentability
4|The time is 1:29 p.m 4lopinions in the 208 IPR, is that correct?

5 M/ nanme is Cara Foster. | amyour California 5 A That is correct.

6|CSR for today. M license nunber is 11973. 6 Q If you look at Figure 2, which is on page 4 of
7 Before | swear in the witness, would counsel 7|t he PDF.

8|place their appearances on the record, please? 8 You're welcone to rotate it as well, if that's

9 MS. KAISER:  Jessica Kaiser from Perkins Coie 9 (hel pful.

10|on behal f of the Patent Oaner. 10 A I"mat Figure 2.

11 MR TAN. Hao Tan with Arch Lake for 11 Q Ckay. And in Figure 2, you see that the first
12 |Petitioner. Thank you. 12|step in this flowhart is S101?

13 EMVANOUI L (MANCS) M TENTZERI'S, PhD, 13 A That is correct.

14 |was cal l ed for examination, and after having been duly 14 Q And in S101, this flowchart is |ooking at the
15|sworn in under penalty of perjury by the stenographic 15|l abel identifying information of the el ectronic shelf
16 |certified shorthand reporter, was exanined and testified 16|l abel to be installed.

17 |as foll ows: 17 Do you see that?

18 EXAM NATI ON 18 A Yes, | did.

19 |BY MS. KAl SER 19 Q So it's your understanding of Figure 2 the W
20 Q H, Dr. Tentzeris. Just to orient you, we're 20|reference is a process for installing a new el ectronic
21 |now turning to your opinions in | PR2024-00208, all 21 |shel f 1 abel; correct?

22 |right? 22 A Figure 2, are we tal king about S101 or in

23 A Yes. 23|general Figure 27?

24 Q And you' re appearing today from Atl anta, 24 Q I'n general, Figure 2?

25|Georgia; is that correct? 25 A In general, Figure 2 is a technique to install
1 A That is Atlanta, Georgia. Page 6 1|an electronic shelf label. And that's -- let ne take Paage 8
2 Q And there's still no one in the roomwth 2|l ook on the patent. But even in colum 2 it says

3|you? 3|Figure 2 illustrates a flow chart of an electronic shelf

4 A No, it's only ne. 4 (1l abel installing nethod.

5 Q And do you have any hard copy docunents with 5 Q Okay. And if it's useful, I'Il direct your

6 |you? 6|attention to colum 3 of Wi, starting about |ine 43,

7 A No hard copy. And all the documents are clean 7|which is the description in Figure 2.

8las well. 8 A Ckay.

9 Q So you have an electronic set of the exhibits 9 Q So in Figure 2, if you |ook at about -- I'm
10|fromthe 208 IPR; is that right? 10|sorry if you go back to colum 3 -- again, this is the

11 A Yes. 11 |description of Figure 2 about line 63, you see that it

12 Q And those are clean copies; correct? 12 |says, "In step S102, which case the el ectronic shelf

13 A They are clean copies, yes. 13|l abel 110 to be installed is under is deternmined. "

14 Q Ckay. And earlier when we were discussing the |14 Do you see that?

15189 I PR, | gave you sone deposition basics. |'mnot 15 A Yes.

16|going to repeat those here. But just a reminder that 16 Q And if you look at Figure 2, you see that in
17|the court reporter is taking down everything that we 17 [step S102, there are three different options com ng out

18 |each say, so we'll try not to talk over each other, all |18|of that step?

19|right? 19 A Let me go back. Figure 2, yes.

20 A Definitely. 20 Q Ckay. And if you |l ook at the arrow com ng out

21 Q Al right. I'mgoing to put into the chat 21|of the left of S102 it says, "Only the electronic shelf

22 |Exhibit 1003. If you can pull that up? 22|l abel to be installed is disposed on the shelf."

23 A 1003. Ckay. 23 A That is correct.

24 Q Exhi bit 1003 is the Wi reference. 24 Q And so that means that the shelf l|abel that's

25 Do you see that? 25|being installed in Figure 2, there's no other shelf
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1|l abel's on that shelf, just this one? Page 9 1 A Yes. Yes. Page 11
2 A This is one of the three options of installing 2 Q And so is it your understanding that in

3|a new | abel so three things can happen. 3|Figure 2, step S104 when the nmethod of Figure 2 refers
4 One, no other shelf |abels are installed next 4|to a mathematical extrapol ation that would be an

5|/to this and only the electronic shelf |abel to be 5|addition or nultiplication on the electronic shelf [|abel
6|installed and di sposed and that's S103. 6 |which is already installed?

7 Second possibility is another electronic shelf 7 A No, | would disagree with that because

8|l abel is already disposed on one side of the electronic 8|extrapolation -- and that's why in colum 5 on line 7
9|shelf to be installed, so there's only one adjacent 9|says, "Mathenmtical extrapolation, such that the

10 |shel f | abel . 10|l ocation codes are increnented fromleft to right."

11 And the third potential case is two electronic |11 Now extrapol ation -- and | have also |isted
12|shel f | abel s are already disposed at both sides of the 12|that in ny declaration. Extrapolation inherently

13|el ectronic shelf label to be installed so there are 13|creates sonething called "slope". Slope neans, first

14 (shel ves left and right. 14 |you figure out the starting point. The starting point
15 Q Ckay. So in the first case where the shelf 15|typically is well-known. And then based on whether you
16|l abel to be installed is the only shelf |abel, the 16 (want to have a directional increase, let's say fromleft
17 (method in Figure 2 goes to step S103; correct? 17|to right, if your new shelf to be installed, that nmeans
18 A That is correct. 18 |starting fromthe known one to the left, you have to

19 Q And in step S103, the shelf |abel to be 19 |create a line, nore or less a linear function that woul d
20|installed is given a location code that is an initial 20|be utilized for the extrapolation.

21 |val ue. 21 And that means if you want to have |ocation

22 Do you see that? 22|codes increnented directionally fromleft to right or

23 A Yes. 23|right to left, then if it's increasing fromleft to

24 Q In the second scenario you nmentioned, where 24 |right and to the known point is to the left, then the
25|there is another electronic shelf |abel already on one 25|line has to have a positive slope.

1|side of the electronic shelf |abel to be installed, tl?]aege 10 1 Now, this line typically correlates the Page 12
2|method in Figure 2 goes to step S104; correct? 2|position X, that's a linear extrapolation, with the

3 A That is correct. 3|val ue you want to assign to an unknown point. That's

4 Q And step S104 says that it obtains the |ocation 4 |the point of extrapolation. And that nmeans for a
5|code by performng a mathematical extrapol ation. 5|different X or different distance, it will have a

6 Do you see that? 6|different value since it's a line.

7 A Yes. 7 Now, if your known shelf is to the right, given
8 Q If you can go to colum 5 of Wi? 8|that the location codes are increased fromleft to

9 A Colum 5. |'mon colum 5. 9|right, then this line will have a negative slope. So
10 Q And do you see in colum 5 it's giving an 10|you will have an expression |like mnus 3X, mnus X

11 |exanpl e where the |ocation code of the electronic shelf 11|reference. And in this case, based on the distance from
12|l abel 110 already installed is R1? 12 |a known point, you will have a different val ue.

13 A Yes. 13 So in ny opinion, extrapolation involves a

14 Q And then it says, "The location code of the 14 |conbi nation of addition and nultiplication. The exanple
15|el ectronic shelf label 110 to be installed can be R2 by 15|here, Rl and R2, does not nean that necessarily R1,
16|adding 1 to RL." 16 |plus 1. That woul d be one way of extrapolation of this
17 Do you see that? 17 |speci fic exanpl e.

18 A R2 by adding 1 to Rl, yes. 18 But in general, talking about extrapolation is
19 Q And then if you look at the sentence after that 19 |sonet hi ng nuch nore conplicated than addition and

20|it says, "That is to say, the location code of the 20|multiplication. |It's care fitting. |It's the
21|electronic shelf label 110 to be installed can be 21 |devel opnent of a line with a well-known slope that woul d
22 |obtai ned by performing a mathenatical extrapolation, 22|locate a different value for the new shelf based on the
23|such as addition or nultiplication on the electronic 23 |known val ue of another shelf and based on your, as we
24 |shel f label 110 which is already installed." 24 |call, extrapolation rule which defines the direction of
25 Do you see that? 25|extrapolation. So if it goes left, it goes right. |If
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Page 13 Page 15
1|it increases left, if it increases right. So it's 1 Q So in the exanple there, you have an existing
2|typically nuch nore conplicated whenever you use the 2|shelf label with the location code Rl; right?
3|term "extrapol ation". 3 A That's correct.

4 Q Can you point me to in Wi where Wi describes 4 Q And then you install an electronic shelf |abel

5|extrapol ation as applying a linear slope? 5|to the right of that, and that electronic shelf label is

6 A If you go to colum 5, line 11, they gratify 6 |assigned the | ocation code R2; is that correct?

7 |the slope definition. "The same |ocation codes can be 7 A You assign a new | ocation code there too, yes,
8|decrenmented fromleft to right." And actually 8 |dependi ng on the location code of RL. Yes.

9 |decrenented shoul d be decreased. | mean, not 9 Q And the way in this exanple that Wi arrives at
10 |decrement ed. 10|the location code RL is by -- |'"'msorry, at the |ocation
11 Whenever it says "decrenented" fromleft to 11|R2, is by adding 1 to Rl; correct?

12 |right, that means dependi ng on whether you want to add 12 A As they say in this case, the location code in
13 |your shelf left or right, the slope would be positive or 13|line 5 of the electronic shelf |abel 110 to be installed
14 |negative. This is the point of adding this coment, and 14 |can be obtained by perform ng a mathemati cal

15|coupled with the term "mathenatical extrapol ation”. 15 |extrapol ati on.

16 Now, in line 8 it says, "Mthenmatical 16 What's given just as an exanple of sinple

17 |extrapol ation, such as addition or multiplication." 17 |addition is the location code of the electronic
18|Clearly -- and | would say that has to do with the way 18 |shelf 110 to be installed can be R2 by adding 1 to Ri,
19 |they did the translation. |If it was just a sinple 19 |which is a special case of the term"extrapolation".
20|addition like the line you told me, which is colum 5, 20 Clearly, in colum 5, it stressed that

21|line 5, where adding 1, plus Rl, they just would not 21 |extrapol ation can be multiplicated, it's addition or

22 |need to say "extrapolation." 22 |multiplication of the electronic shelf 110 such that the
23 But the nonment they define extrapolation such 23|l ocation codes are incremented left to right.

24|as addition or multiplication, nultiplication inherently 24 So as an exanple, R2 could be Rl, plus 1, but
25|nmeans the -- that's what |'d say even 11th graders woul d 25|as clearly defined in colum 5, a mathemati cal

Page 14 Page 16
1|know that -- that whenever you have extrapolation, it's 1|extrapol ation woul d be utilized in this case.
2|a multiplication of a slope nunber or a coefficient you 2 So the mathematical extrapolation typically
3|(may want to assign, rmultiplied by the difference between 3laims in providing a very accurate prediction for unknown
4 |the position of your known "variable" which is the 4 |positions or unknown variabl es deternmined on the basis
5|el ectronic shelf to be added, m nus the position of 5|of the obtained |ocations of existing smart shel ves.

6 |the known variable which is the already installed shelf. 6 |And that's what | have covered also in ny declaration

7|That's the point of the term"multiplication" in this 7 |paragraphs 128 to 130, for exanple.

8 |case. 8 In general, extrapolation -- and | wll say

9 So mul tiplication nmeans, constant you choose 9(|that again -- means a nore conplicated function than
10|and this constant could be positive or negative based on 10|just a sinple exanple given in line 4. | mean, line 4
11|the rule given on line 11. 11|is just a sinplification, just one exanple, just to show
12 So, tal king about addition, talking about 12 |that the location code of the electronic shelf |abel 110
13|nultiplication, and also talking about the order of the 13|can be deternined on the basis of obtained |ocation of
14 |decrease of location codes fromleft to right, these are 14 |R1 of the existing ESL.
15|the fundanental parts defining the term"extrapol ation" 15 So in ny opinion, lines 3 to 5 just serve as a
16 |and differentiating by just adding 1. 16 |denmpnstration of the fact that the electronic shelf
17 I would say, adding 1 is just a very sinple 17 |l abel to be installed, l|ocation code can be determ ned
18 |exanpl e for people that are not familiar with the term 18 |based on the | ocation code of the already installed
19 |"extrapol ati on". 19 |electronic shelf label. That's the only reason these
20 Q So in the exanple in colum 5 of Wi -- 20 |exanpl es are given.

21 A Colum 5. Let me go back. 21 And then clarification, in general the location
22 You know, all these exanples |I have to turn 22 |code of the electronic shelf |abel to be installed, can
23|around. Wich 5, 5B? 5A? There's lots of 5s. 23 |be obtained by a mathematical extrapol ation of the
24 Q Colum 5, Dr. Tentzeris. 24 |l ocation code of the electronic shelf |abel, which is
25 A Colum 5.  Yes. 25|already installed.
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Page 17 Page 19
1 And al so, clearly stressing that the 1|but extrapolation is not a sinple thing. Extrapolation
2|directionality is critical in this case. So location 2 |requires known point, requires known position, and also
3|codes are incremented fromleft to right or could be 3|requires directionality. That's very inportant anytine
4 |decrenented fromleft to the right. 4 |we tal k about extrapolation.
5 Q You agree with ne that Wi doesn't use the term 5 Q Okay. So let's take the exanple that's in W
6|"linear slope"; correct? 6|colum 5 at the top there.
7 A It uses the term"extrapolation". And every 7 A Ckay.
8|person of ordinary skills, not of an engineer, just 8 Q Your known point, right, is location code R1?
9 |sonmebody in mathenatics knows that extrapol ation could 9 A kay.
10 |take different forms. The sinple formof extrapol ation 10 Q And the mathenmtical relationship is fromleft
11|is the linear extrapolation which involves a slope. 11|to right increment by one. So we add a new el ectronic
12 So the norment they utilize extrapol ation, 12 |shelf label to the right of RI1.
13 |i medi ately what a person of ordinary skill could think 13 A Okay.
14 |is coming up with a slope of a line or even nore 14 Q W increment up so that shelf |abel code gets a
15 |conplicated curves depending on an existing starting 15|l ocation of R2; correct?
16 |point. That's the point of extrapolation. 16 A Yes. That's correct.
17 Q To be clear, Wi doesn't say "linear 17 Q And then if we were to start with R2 in the
18 |extrapol ation," does it? 18 |sanme exanpl e and install another shelf |abel to the
19 A | gave one exanple over sinple extrapolation. 19|right, that new shelf |abel you've installed would get a
20|There are other extrapolations. Instead of a line, you 20|l ocation code R3; correct?
21|could utilize a parabola cubic function or a spline. So 21 A That would be R3. That would be | ocation code
22|l just gave a sinple exanple of an extrapolation just to 22 |that would be larger than Rl and R2 based on what you
23|give the essence that you come up with a determ nation 23|can see here in this exanple. So if the location codes
24 |of some paranmeters of some curve. You will need to 24 |are incremented fromleft to right, R3 would be |arger
25|cal cul ate the value of location as a function of a 25|than Rl and R2. So that would be the case. If you
1|variable, naybe the distance, froman inference poi ntl?age 18 1|added this to the right and the codes were increasi ngPage 20
2 Inreality, if you ook up the term 2|fromleft to right, yeah, that's known.
3|"extrapolation", | could neke it much nore conplex and 3 Q And that is the mathematical extrapolation in
4 |say, "cubic spline," but it would be way too conplicated 4 |the exanple that's at the top of columm 5?
5|for our exanple. 5 A This is a very sinple denonstration of
6 It really depends. In the sense you utilize a 6 |mat henatical extrapolation. Just a sinple one just to
7|starting point, which in this case is the |ocation code 7 |show that R2 is calcul ated using the well-known Rl and
8|of an already installed electronic shelf |abel, you use 8|that's all.
9|the fact that this already installed shelf label is to 9 But the noment that this patent clearly says in
10(|the left or to the right of the point you want to 10|line 7, performng a mathematical extrapolation using
11|cal culate, and then you conme up with sone paraneters of 11|addition or multiplication and definitely adding 1 to Rl
12 |the care you will utilize to do that. 12|is not multiplication. So since it talks about
13 Is it going to be aline? Is it going to be a 13|additional multiplication, it would be clear to a person
14 |parabola? |Is it going to be cubic? | would say it 14 |of ordinary skills that to derive at R2, you would have
15|woul d be an overkill for this case because you have a 15|to go through a nore conplicated process using all the
16|l i near shelf. 16 |specifics of sone function-based extrapol ation that
17 I nean, if you had the 3D weird shel f being 17 |woul d involve nmultiplication.
18 |utilized in Ni ke or sone other futuristic 18 So possibly R2 would be three tines or would be
19 |denonstrations, yeah, you could need, |ike cubic splines 19 |some constant multiplied by the position of R2, minus
20|or a parabola. But in this case, a linear extrapol ation 20|the position of RL. That would be a linear exanple.
21|woul d be nore than enough because the shelf is linear, 21 |That woul d be another nore conplicated extrapol ation
22 |that woul d be the easiest extrapolation you do. 22 |which would be R2, equal Rl, nultiplied by sone constant
23 Wi does not specify because |I'm sure different 23|multiplied by position of R2, minus position of Rl
24 |tests could be used. So the approach could work 24 |square. That would be a square extrapol ation and so
25|typically well no nmatter what extrapol ati on was used, 25 |on.
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Page 21 Page 23
1 Q Ckay. But you'll agree with ne that Wi doesn't 1 A Miultiplied by 2. So you say R2 is going to be
2 |di scl ose an exanple of the nore conplicated 2|2 tines Rl, that's what you're saying?
3|extrapol ations that you're talking about; is that 3 Q So the shelf label that | installed to the
4 |fair? 4|right of our RL, will have the |ocation code R2?
5 A It discloses that the location code of the 5 A It will have sone location R2, yes.
6|electronic shelf label to be installed, as in line 5 6 Q Ckay. And then if | have as ny starting point
7|colum 5, can be obtained by performing a mathenatical 7 |now the shelf |abel with the |ocation code R2.
8|extrapol ation, such as addition or multiplication. So 8 A Yes.
9(|that's the description technique, and clearly, they use 9 Q I install a shelf label to the right of that
10|the term "nat hemati cal extrapol ation". 10|with the extrapolation now multiplied by 2. The third
11 If Wi wanted to see sonething el se, he would 11 |shel f label, the next shelf label | put to the right,
12 |not have used this term So what Wi is saying, the 12|wi Il have the location code R4; correct?
13|l ocation of the electronic shelf |abel to be installed 13 A Ckay. That could be R4, okay.
14 |can be obtained by performng a mathemati cal 14 Q Ckay.
15 |extrapol ati on such as addition or nultiplication, and 15 A So what you're saying -- because I'mtrying to
16 |that's what's given in W. 16 |understand. The term R4, you said like 2 tines R2.
17 So it could be addition, it could be 17|First of all, extrapolation does not nmean that the
18 |multiplication, and definitely could depend on the 18 |multiplication will have the same nultiplication factor
19 |direction you acquire the codes of the shelf |abel is 19|for any arbitrary position.
20|already installed, and that's the point of order of 20 What | said is, if you do |inear extrapolation,
21|i ncreasing or decreasing |ocation codes. 21 |what you have to do is, you will have to have possibly
22 Q Okay. So let's talk about nultiplication. 22 |based on the distance fromR1l, the second |abel R2 could
23|We've tal ked about addition in the exanple that's at the 23|be R1, tinmes 1.33 based on the distance because
24 |top of colum 5 of Wi. Let's talk about multiplication. 24 |extrapol ation, as we said in the beginning, has to do
25 So say instead of adding 1 as the 25|with the variation of a function, which in our case is

Page 22 Page 24
1|extrapol ation, you had nultiplied by 2, okay? 1|the location code of the electronic shelf |abel as a
2 A Ckay. 2|function of a variable, which in this case is the
3 Q So you start with shelf |abel -- an existing 3 |position.
4 |shelf |abel that has the |ocation code of RIl. 4 So if, for exanple, the distance of the second
5 A kay. 5|shelf to be installed for RlL was .2 neters, then R2
6 Q And then in this exanple, when you put in your 6 |woul d be effectively Rl, multiplied by 1.2. Just an
7|shelf label -- so say we're incrementing fromleft to 7 |exanpl e.
8|[right again. 8 Now, if the distance of the shelf to be
9 A Ckay. 9linstalled was .3 neters, then R2 could be 1.3 RL. |If
10 Q So existing shelf label Rl, you install a new 10|the distance was 1 neter fromRl, the distance could be
11 |shelf label to the right of Rl, with the extrapol ation 11|2 R1.
12|multiplied by 2, that new shelf |abel would have the 12 So what I'mtrying to do is, extrapolation does
13|l ocation code R2; correct? 13|not use an arbitrary fixed nunmber of additional
14 A Yes. 14 |multiplication to come up with a value of a function as
15 Q And then we have our starting point R2 now. 15|a function of a variable.
16 |The second shelf |abel has the |location code R2. In 16 Dependi ng on different values of the variable,
17 |this exanmple, then if | go in and install a new shelf 17 |in this case distance, extrapolation gives different
18|l abel to the right of R2, | would nmultiply by 2 and give 18 |results. So different distances correspond to different
19 |that shelf |abel location code R4; correct? 19 |potential values of R2. That's what |'mtrying to say.
20 A I lost you now for the R4. 20|This is the essential extrapolation otherwise it
21 So you have a starting point of RL you said, 21 |(woul d be just sinple addition or multiplication.
22 |and then you want to add 1 shelf |abel to the right? 22 Extrapol ati on enabl es you to have sonething we
23 Q Yes. 23|call "a higher ground variety" in the prediction. So
24 A And you want to apply multiplication? 24 |assunming a shelf in this case is just one axis, just the
25 Q Ml tiplied by 2? 25|X and it could take any value fromO to 1 neter,
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Page 25 Page 27
1|extrapol ati on woul d give different corresponding val ues 1|"mat hematical extrapolation," that nust take into
2|of the shelf label to be installed location for 2 |account distance; is that your testinony?
3|different distances. This is the part of extrapolation, 3 A My testinony is that mathenatical extrapolation
4|and that's what |'mtrying to say. 4 |has to depend on an independent variable. And given
5 So R2 is not going to be 2 times Rl, and R4 is 5|this independent variable is declared in [ine 9 saying,
6|not going to be 2 times R2 no matter what the distance 6|the location codes increment fromleft to right, ny
7|is. That would depend on the distance. So if the 7|testinmony is that the nmathematical extrapolation will
8|di stance between Rl and R2 is the sane with the distance 8|have to do with distance, which is the independent
9 |(between R2 and R4, possibly you would have Rl, 2 R1, 9|variable in this case.
10|4 Rl because you are doubling the distance. It's the 10 And that's what | have witten even in ny
11 |same space. 11 |expert declaration in paragraph 128 that's Exhi bit 1009.
12 On the other side, if one is at .2 nmeters and 12|So ny opinion is that Wi discloses that the conputer
13|the other is at 1 neter, then you could go R1, 1.2 Ri, 13 |systemdeternines the |ocations of the articles by
14 |and then 1.8 R1L. That's what |'mtrying to say. 14 |mat hemati cal interpolation and extrapol ation.
15 |Extrapol ati on does not give fixed values no matter what 15 Q OGkay. | want to go back in Exhibit 1003 to
16 |the starting point is, that's why you say 16 |Figure 2.
17 |"extrapol ation," otherw se you would just say "sinple 17 A Ckay.
18 |addition" which is not what's given in this patent. 18 Q In Step 102, the third case, the case on the
19 Q So can you point me in Wi to where it says that 19|right-hand side is, "Two el ectronic shelf |abels are
20|distance is taken into account in performng the 20|al ready disposed at two sides of the electronic shelf of
21 |mat hemati cal extrapol ation? 21|l abel to be installed."
22 A What is clearly said -- let nme read again the 22 Do you see that?
23 |description. 23 A Yes, | do.
24 So if you go to colum 5, line 5 it says, "That 24 Q And that means essentially that you would be
25|is to say, the location code of the electronic shelf 25|installing an el ectronic shelf |abel between two

Page 26 Page 28
1|l abel 110 to be installed can be obtained by perforning 1|existing el ectronic shel ves?
2|a mathemati cal extrapol ation, such as addition or 2 A That is correct.
3|{nultiplication on the electronic shelf |abel 110 which 3 Q In that case, you go to Step 105.
4|is already installed. " 4 Do you see that?
5 So what's said here is what a person of 5 A Yes, | do.
6|ordinary skills woul d understand, would say performa 6 Q And Step 105 says, "Obtain the |ocation code by
7 |mat hemati cal extrapol ation on the el ectronic shelf |abel 7 |performng a nathematical interpolation on the
81110, which is already installed. 8|el ectronic shelf |abels which are already installed."
9 So the way | read this is, you have a starting 9 Do you see that?
10|point for the extrapolation, the electronic shelf |abel 10 A Yes.
11{110, which is already installed, and you performthe 11 Q If you go back to colum 5 of Wi, if you go
12 |mat hemati cal extrapol ati on dependi ng on the increnent 12 |down to about line 50, you see it says, "Regarding to
13|order. So in either what's listed on line 9 that says 13|the location code of the electronic shelf |abel 110 to
14 |such that the location codes are inplenented fromleft 14 |be installed, the location code of the electronic shelf
15|to right or the location codes could be decrenented from 15|l abel 110 located at the left side of the electronic
16|l eft to right. 16 |shel f label 110 to be installed is Rl, and the location
17 But in the lines above it says, "performng a 17 |of the electronic shelf l|abel 110 |located at the right
18 |mat hemati cal extrapol ation on the electronic shelf |abel 18 |side of the electronic shelf [abel 110 to be installed
19110 which is already installed." Typically, when you 19|is R2."
20|say, "performextrapolation on a starting point," that's 20 Do you see that?
21|the typical mathematical termninology to use this point 21 A Yes, | do.
22 |as your starting point for the extrapolating curve. So 22 Q So in this exanple, you have a shelf with one
23|that's how a person of ordinary skills would read this 23|shelf label RL and a shelf label to the right R2?
24 (line. 24 A That is correct.
25 Q So in your opinion, when colum 5 says, 25 Q Ckay. And the electronic shelf |abel to be
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Page 29 Page 31
1|installed is going to be installed between Rl and R2; 1|have two specific positions; one left, one right, and
2|correct? 2|al so you have two specific shelf labels, RL and R2.

3 A Yes. 3 Now, typically interpolation has three steps.

4 Q And at columm 5 at about line 55 it says, "The 4 |The nunber one step is you identify these two well-known
5|l ocation code of the electronic shelf |abel 110 to be 5|points. Nunber two is, you choose again the curve you
6|installed can be RL.5 by dividing the sumof the nunber 6 |woul d performyour interpolation, which is nore strict
7|of Rl and R2 by 2, such that the |ocation code of the 7|even than the extrapol ation, so you have two fixed.
8|electronic shelf label 110 to be installed is between 8 Now agai n, mathematical interpolation neans,
9|those two | ocation codes." 9|you have to come up with a curve, which again could be
10 Do you see that? 10|linear, it could be parabolic, it could be cubic that

11 A Yes. 11 |woul d correspond to Rl and R2 for position X1 and X2.

12 Q And then the | ast sentence of that paragraph 12 So for exanple, if you have a line, then the
13|says, "That is to say, the location code of the 13|slope would be RL -- or R2, minus Rl, over position 2,
14 |el ectronic shelf label 110 to be installed can be 14 |mnus position 1. That would be a potential slope if
15|obtai ned by perfornming a mathematical interpolation, 15|you utilize linear interpolation. Again, you would have
16 |such that the location codes are inplenmented fromleft 16 |conplicated curves.

17 |to right." 17 So knowi ng this and knowing this interpolating
18 Do you see that? 18 |curve, you assigned a different code R based on

19 A Yes, | can see that. 19|different |ocations, because now the el ectronic shelf

20 Q So in this exanple, the interpolation for the 20|l abel location code for the shelf to be installed would
21 |el ectronic shelf |label installed between R1 and R2 is to 21|be slope, position of this electronic shelf, mnus the
22 |take the md-point that is 1.5? 22 |position of the left and the right shelf.

23 A Can you say that again? 23 So just to conment on the question about the
24 Q Sure. 24 |exanple in lines 55 and 57, because you asked ne if

25 A You sai d sonet hi ng about interpolation or 25|taking the half summation of Rl and R2 is the

1|m d-point. Page 30 1|interpolation. Cearly, the patent says the Iocationpage 8
2 Can you repeat it? 2|code of shelf label 110 to be installed can be R1.5 by
3 Q Sur e. 3|dividing the sumof the nunber Rl and R2 by 2. Just

4 The mat hematical interpolation that is 4 |meaning that the RL.5 -- and this is just one exanple of
5|performed in the exanple in colum 5, starting at about 5|where to choose -- would be to rely on the nunbers R1
6(line 50, is to divide by 2; correct? 6|and R2. And one very sinple way to conprehend woul d be
7 A Divide the sumby 2, you said, line 55? That's 7|to take the half summation.

8 [what you nean? 8 I mean, this is just an exanple. And also this
9 Q Yes. 9(one could be different for different |ocations. The

10 A So you're pointing ne to line 572 10 |noment the patent says performing a mathemati cal

11 Q Yes. 11|interpolation using the |location codes of the tw

12 A Okay. So what is the question? 12 |shel ves that are already known, that means a nmuch nore
13 Q So the mathematical interpolation here in this 13 |conplicated procedure corresponding to a different val ue
14 |exanple is 1 plus 2, divide that sumby 2, gives you the 14 |of a location code for the electronic shelf |abel to be
15|l ocation code R1? 15|installed for a different position. That is the point
16 A | don't agree with that again. Wy is that? 16 |of nathematical interpolation.

17 |Why did | say that? 17 And | have expl ained that al so in paragraph 245
18 Tal ki ng about interpolation -- and again, | 18 |of ny declaration saying that the interpolation method
19 |stress the fact of mathematical interpolation, soit's 19 |necessarily involves neasurenent of relative distances
20|not an arbitrary interpolation. |[It's interpolation 20 |between the | abels as the mathenatical interpolation

21 |defined in a nathenatical correct way. 21 |necessarily and inherently uses such distances as input.
22 Now, interpolation typically involves the 22 So that's ny opinion. Terms |ike

23|determ nation of a value of a function, which in this 23|"interpol ation" and "extrapol ati on" mathematically are
24 |case could be a location code, based on 2 val ues |eft 24 |much nmore conpl ex than addition or half summation.
25|and right at well-known positions. So in this case, you 25 Q So in Wi itself, where does Wi disclose using
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1|actual physical distance as part of the nmathenmatical Page 33 1 A Yes, that's right. Page 35
2|interpolation in colum 5 starting at about |ine 50? 2 Q Do any additions that you would have to

3 A Let me take a | ook. 3|Exhibit 1010 relate to designing systems for retail

4 As we di scussed before, Wi uses the term 4 |environment s?

5|"mat hematical interpolation" on the |ocation code of the 5 A I was an invited speaker for some conferences
6|shel f | abel located on the left side of the electronic 6|having to do with, | would say, smart |ogistic, snart
7|shelf label to be installed and the |ocation code of the 7 |environnent, and smart retail utilizing RFID and NFC
8|shel f label located at the right side of the electronic 8|technol ogi es. That would be | EEE FLEPS 2024 that took
9|shel f | abel. 9|place in Tanpere, Finland this July. And also there was
10 Al so, we discussed that mathenatical 10|talk on | EEE web, as | told you, for backscattering that
11|interpolation correlates the value of a function as a 11 |di scussed backscattering environnment such as, again,

12 |val ue of some variable. And in the exanple of Figure 12 |smart logistics, smart retail, and so on.

13|3D, a person of ordinary skills would understand that 13 So | discussed how RFI D and NFC-based systens
14 |the independent variable that would determine the -- 14 |could be utilized, not only for identification, but also
15|woul d provide sufficient information for mathenatical 15|l ocalization and sel ective interrogation.

16 |interpolation is the location. 16 Al so, there have been nunerous journal

17 You are tal king about the location code of 17 |publications, again, for |EEE journals having to do with
18|electronic shelf labels left to right of the shelf |abel 18 |subcentinmeter |ocalization approaches utilizing RFID and
19|to be installed. And the only variable in the location 19 |NFC- based technol ogi es. They have been disclosed in
20|code of these shelf labels they are correlated is the 20 |either International Mcrowave Synposium also
21|position on the shelf. There is no other independent 21 |transactions on mcrowave theory and techni ques, and

22 |variable that could be utilized performng a 22 |al so microwave journal.

23 |mathematical interpolation in this case. 23 On top of this, | have been interacting with a
24 So the norment the patent tal ks about the 24 |variety of industries having to do with RFID and NFC
25|l ocation code of the electronic shelf |abels and 25|technol ogi es. So col | aborating with NXP naking, |'d
1|understanding the term "l ocation code of an el ect Fg%iecg4 1|say, the nost powerful NFC tags, as well as with Page 36
2|shelf label", any person of ordinary skills would 2 |Honeywel |, RFIDs to inplenent and see how these
3|understand means that the mathenatical interpolation 3|technol ogi es could enable smart |ogistics, smart retail,
4|woul d take place as a function of the position defined 4|and so on.

5|by the location code of individual electronic shelf 5 And | would say also if you want to include

6|1 abel s. 6|some known RFID technol ogies, |'ve been involved in a

7 MS. KAISER Ckay. We've been going for 7|variety of tests utilized by conpanies, such as Verizon
8|about an hour. Let's stop here for a break. 8|and T-Mobile, trying to see how these technol ogi es can
9 THE WTNESS: Okay. Geat. 10 nminutes? 9|coexist in retail environnents. So sensing how an RFID
10 M5. KAI SER:  Sure. 10|and NFC coul d coexist with other standards offering, for
11 (Of the record: 2:26 p.m - 2:40 p.m) 11 |exanple, fast Internet like W-Fi or 5G and so on. So
12 |BY Ms. KAl SER 12 |there's quite an ampunt of additional activities on

13 Q Wel cone back, Dr. Tentzeris. 13|this.

14 I'"mgoing to ask you to open your CV, 14 And | would say nopst of this has been triggered
15 |Exhi bit 1010. 15|by ny position at Georgia Artificial Intelligence, Snart
16 A Ckay. 16 |Logistics, Smart Inventory Center that's called Georgia
17 Q Gve ne one nminute, and | will put it in the 17|AIM  I'min charge of the wirel ess technol ogies. And
18|chat. 18 |we have kind of, 1'd say, the first world denpnstrator
19 A Sur e. 19|of realtine nonitoring of smart shelves, smart

20 Q Al right. And you recogni ze Exhibit 1010 in 20 |production lines that's being put together right now.
21|the 208 I PR as your up-to-date CV as of June 20237 21|There's a new building at Georgia Tech that would be

22 A That is correct. 22 |exactly like that. So kind of like a showcase accessed
23 Q You nentioned in prior depositions that you 23 |by the whole world to denpnstrate how these technol ogi es
24 |have sone additions to this for things that have 24 |wor k.

25 |happened since June 2023; is that right? 25 Q I'n your answer, you nentioned subcentimeter
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1|l ocalization approaches utilizing RFID and NFC- based Page 37 1|sonme tine ago, but | would say it's 2007, 2008 asPage %9
2 |technol ogi es? 2| wel .
3 A Yes. 3 Q Ckay.
4 Q What did you nmean by that? 4 A And the same thing as if you see also the
5 A | meant we have cone up with ways of utilizing 5|Under graduat e Speci al Project Students, that's page 9,
6 |RFIDs operating at different frequencies that can enable 6|especially page 11 at the top, you could see a variety
7|really, really good |ocalization accuracy bel ow 7|of special topics were utilized. For exanple, Item 28
8|1 centineter for a variety of applications. 8|says, "RFID for container tracking applications," that
9 Now, typically -- actually, that was, | would 9|was in 2005. Item 29 was "Authentication algorithns."
10|say, one of the notivations for senminar or patent and 10|And then Item 34 was tal ki ng about "Autonotive passive
11 |al so prior art. One of the challenges, especially for 11|(RFIDs within enhanced range."
12|i ndoor environments, is the pretty bad resolution of 12 And even before that, the Item27, I'll say
13 |GPS, because indoor GPS is not working well. So we cane 13|that was the first effort we did in collaboration with
14 |up with a variety of techniques utilizing RFID 14 (Techni cal University of Valencia, and they were
15 [technol ogi es, and | counted NFC as part of this RFID, 15(trying -- that's with Tom Ferrer, HF and UHF RFID
16|that's why |'musing this as a collective noun. 16 |characterization. That's page 10, Item 27.
17 | woul d say, RFID and NFC woul d devel op 17 So what happened with this project and
18|different ways of triangulation, trilateration, as well 18|col | aboration with Val encia was Pricer which was the
19 |as RFID-based gyros to inprove on resol ution. 19|first conpany that cane up with the idea of snart
20 |Typically, this was quite inmportant for dead reckoning 20 |shel ves, wanted to run a field test of smart shelves in
21|l ocal i zati on approaches being enabl ed by accel eroneters 21|Val encia. That was in 2005, 2006. And they had a
22|and we canme up with ways of realizing this type of 22 |product of smart shelves where they utilized for the
23 |accel erometers utilizing just RFIDs. So conbining this 23|first time and nodified this in wreless technol ogi es.
24|in a variety of figurations 1D, 2D, 3D to provide X, Y, 24|That was the first smart shelf with wireless
25|Z of an itemin real space and real tine. 25|capabilities.

Page 38 Page 40
1 Q And this is work that you' ve been doing wthin 1 And this conpany Pricer, since it was the
2|the last year? 2|founder -- | nean, they had the first smart shelves in
3 A No, this is work we have been doing over the 3('99, so they had the first field test. And it took
4(last 15 years. Now, as | told you, a quite significant 4 |place in Valencia because it was nuch easier than the
5|amount of this work has been done for the industry. 5|U.S. Less legal problens.
6 I cannot disclose lots of information because 6 On the special topics, and the idea was to
7|of NDAs, but | can tell you that we have perforned for 7 |characterize HF and UHF verified RFIDs for the
8|Boeing, for Northrop, for Pirelli, and a variety of 8|environments of smart shelves for this Pricer test bed.
9 |conpani es that want to have a pretty good tracking 9|And that's what | would say is the earliest tine spent
10 |capability for thensel ves. 10|with snart shelves, smart retail systems that has to do
11 So the division was due to the NDA, but we have 11 |wi th the Val enci a experinmentation.
12 |been involved in this. And you can see this CVin bits 12 And then if | could, directly after that,
13 |and pieces, not the whole thing, but in other words all 13|Pricer cane out with a whole slew of smart shelves based
14 |the information was allowed to be publish. But over the 14 |on the conclusions of the prelimnary experinments we
15|l ast five years, this NDA expired, and we are able to 15|were characterizing these technologies in the snart
16 |start disclosing this information. 16 |shel f environnent.
17 Q I'n Exhibit 1010, can you read the earliest 17 Q And you are saying smart cell, c-e-1-1?
18|publication that relates to the technol ogy that you were 18 A What | meant is self-equipped with electronic
19|j ust discussing? 19 |shelf labels. Now the reason |'m saying smart shel f
20 A I have to look. | think the earliest had to do 20|systens is because that was --
21|with tires because that had to do with verifying the 21 Q I'msorry. Are you saying cell or shelf?
22 |tires that were utilized by Pirelli. That had to be 22 A Smart shelf. Smart shelf.
23|li ke 2007, 2008. |'d say that was the tinme we had the 23 Q Thank you.
24 |first publication. Now, | don't renenber the exact 24 A The reason | use this termis because
25|titl e because there's |ike 500 papers and that's quite 25|el ectronic shelf labels, when initially utilized even
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1|for regular shelves, so one of the challenges was hOWPa;%e " 1 W TNESS' S CHANGES OR CORRECTI ONS Page 43
2 |provide power for that. And that's why | used the term 2 |Deponent: EMVANOUIL (MANGCS) M TENTZERI'S, PhD
3|"smart shelf" because that was the next generation. Not 3[NOTE: If you are adding to your testinony, print the
4 |conventional shelves when we initially perforned the 4 |exact word/words you want to add. |f you are deleting
5|test, but specifically designed shelves that woul d 5|words fromyour testinony, print the exact word/ words
6 |support specifically designed shelf labels. So it 6|you want to delete. Specify with "Add" or "Delete" and
7|started, | would say, 2005. Now |I've pinpointed that. 7 |sign bel ow.

8|In other words, like, Item 27, 2004 or 2005 when we 8|PAGE LINE CHANGE/ ADD/ DELETE

9(start working with these types of systens. of__

10 Q When were you first retained for the 208 | PR? 0|

11 A | cannot recall exactly. That was sone tine in i1\

12 |late 2022, if | remenber correctly. That was -- | don't i

13 |know. Novenber 2022 or COctober 2022. Sonething |ike 3

14 [t hat. i

15 Q And when did you first start drafting your 5

16 |declaration for this matter? 6\

17 A This was about a nonth before the submi ssion, 17

18 |so about a nonth. 8|

19 Q And general ly what was your process for 19 |Pursuant to Section 2025.520 of the Code of Givil
20|drafting your declaration in this matter? 20|Procedure of the State of California, | hereby certify
21 A Same as we di scussed in the previous 21|that | have read ny Statenent Under Oath transcript,

22 |declarations. | reviewed the patent 709, prior art, 22 |made those changes and corrections that | deem
23|other relevant exhibits, and then |I formed nmy opinion 23 |necessary, and approve the same as now true.

24 |that | placed in ny expert declaration. 24

25 Q Do you find the prior art in your declaration 25 |Dat e: Si gnat ure:

1|in the 208 IPR or was it provided to you? Page 42 1 DECLARATI ON UNDER PENALTY COF PERJURY Page 44
2 A I found nost of the prior art. There were 2

3|addi tional references provided by the counselors that | 3

4 |reviewed, and | considered sone of them GCood 4|{Case Nane: CYIARK VS. | NGLEWOOD SPORTSERVI CE, | NC.
5|additional prior art, | could include in ny declaration. 5

6|So pretty nuch | formed my opinion on prior art | either 6|Date of Deposition: Friday, August 23, 2024
7|chose or | either collected. 7

8 Q Did you nmake any notes in preparation for your 8

9 |deposition today? 9 I, EMVANOU L (MANCS) M TENTZERI' S, PhD, hereby
10 A No notes. No notes. 10(certify under penalty of perjury under the |aws of the
11 M5. KAISER. | think I'mpretty close to done. 11|State of

12|Let's take a five-mnute break, and I'Il just verify. 12 that the foregoing is true and
13 THE W TNESS: Sounds good. Thank you. 13 |correct.

14 (Of the record: 2:56 p.m - 3:02 p.m) 14

15 MS. KAISER Dr. Tentzeris, thank you for your 15 Executed this _ day of

16|time today. | don't have any further questions on the 16 , 20____, at

171|208 IPR, so | pass the witness to M. Tan. 17

18 MR TAN: W don't have further questions as 18

19 |well. So thank you so nuch. Thank you all. 19

20 THE STENOGRAPHER: We are going off the record. 20

21|The time is 3:02 p.m 21 EMVANOUI L (MANOS) M TENTZERI' S, PhD

22 Rk 22

23 23

24 24

25 25
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Page 45
CERTI FI CATE OF STENOGRAPHI C REPORTER

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

That EMVANOUI L (MANOS) M TENTZERI'S, PhD, the
w t ness whose deposition is hereinbefore set forth, was
duly sworn by me before the commencenent of such
deposi tion and that such deposition was taken before nme
on Friday, August 23, 2024, commencing at 1:29 p.m -
3:02 p.m EST, and is a true record of the testinony
gi ven by such witness.

| 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 natter.

I N WTNESS WHERECF, | have hereunto set ny hand this
28th day of August, 2024.

Cara M Foster
RPR, CSR No. 11973
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parameters (2)
part (3)
Partes (1)
parties (2)
parts (1)
pass (1)
passive (1)
PATENT (17)
PDF (1)
penalty (3)
people (1)
perform (4)
performed (3)
performing (13)
perjury (3)
PERKINS (3)
person (7)
Petition (1)
Petitioner (3)
PhD (8)
physical (1)
pieces (1)

pinpointed (1)
Pirelli (2)
place (4)
placed (1)
please (1)
plus (4)

point (27)
pointing (1)
points (1)
position (19)
positions (3)
positive (3)
possibility (1)
possibly (3)
potential (3)
power (1)
powerful (1)
prediction (2)
preliminary (1)
preparation (1)
PRESENT (1)
pretty (4)
previous (1)
Pricer (4)
print (2)
prior (8)
problems (1)
procedure (2)
process (3)
product (1)
production (1)
Professional (2)
Project (2)
provide (3)
provided (2)
providing (1)
publication (2)
publications (1)
publish (1)
pull (1)
Pursuant (2)
put (5

<Q>
question (2)
questions (2)
quite (4)

<R>

R1 (56)

R15 (3)

R2 (45)

R3 (3)

R4 (7)

range (1)
read (5)

real (2
reality (1)
realizing (1)
really (3)
realtime (1)
reason (3)
recall (1)
reckoning (1)
recognize (1)
record (6)
reference (3)
references (2)
refers (1)
Regarding (1)
Registered (2)
regular (1)
relate (1)
related (1)
relates (1)
relationship (1)
relative (1)
relevant (1)
relied (1)
rely (1)
remember (2)
reminder (1)
repeat (2)
Reported (1)
Reporter (8)
requires (3)
resolution (2)
results (1)
retail (6)
retained (1)
Review (1)
reviewed (2)
RFID (12)
RFID-based (1)
RFIDs (5)
right (53)
right-hand (1)
room (1)
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rotate (1)
RPR (2)
rule (2)
run (1)

<S>

S101 (3)
S102 (3)
S103 (3)
S104 (3)

SA (1)
saying (8)
says (22)
scenario (1)
Second (5)
Section (1)
see (26)
selective (1)
self-equipped (1)
seminar (1)
sense (1)
sensing (1)
sentence (2)
serve (1)
SESIMAGOTAG (1)
set (3)

shelf (127)
shelves (15)
Shorthand (4)
show (2)
showcase (1)
side (8)
sides (2)

sgn (1)
significant (1)
simple (13)
simplification (1)
Sixteenth (1)
skill (1)
skills (6)
dew (1)
slope (15)
smart (27)
somebody (1)
sorry (3)
Sounds (1)
space (2)
speaker (1)
special (4)

specific (3)
specifically (2)
specifics (1)
specify (2)
spent (1)
spline (2)
splines (1)
SPORTSERVICE (1)
square (2)
standards (1)
start (5)
started (1)
starting (15)
State (4)
Statement (1)
STATES (2)
STENOGRAPHER
)
Stenographic (5)
Stenographically (1)
step (13)

steps (1)

stop (1)

Street (2)
stress (1)
stressed (1)
stressing (1)
strict (1)
Students (1)
subcentimeter (2)
submission (1)
sufficient (1)
Suite (2)

sum (4)
summation (3)
Support (2)
sure (5)

swear (1)
sworn (2)
Symposium (1)
system (1)
systems (5)

<T>
tags (1)
take (10)
taken (2)
talk (5)
talked (1)

talking (9)
talks (2)
Tampere (1)
Tan (5)

Tech (1)
Technical (1)
technique (2)
techniques (2)
technologies (12)
TECHNOLOGY (2)
tell (1)
TENTZERIS (14)
term (16)
terminology (1)
Terms (1)

test (4)
testified (1)
testimony (6)
tests (2)

Thank (6)
theory (1)
thing (3)
things (2)

think (3)

third (3)

three (5)

time (9)

times (6)

tires (2)

title (1)
T-Mobile (1)
today (4)

told (3)

Tom (1)

top (5

topics (2)
tracking (2)
TRADEMARK (1)
transactions (1)
transcript (1)
trandation (1)
TRIAL (1)
triangulation (1)
triggered (1)
trilateration (1)
true (3)

try (1)

trying (7)

turn (1)

turning (1)
two (11)
type (1)
types (1)
typical (1)
typically (10)

<U>

us 3

UHF (2)
Undergraduate (1)
understand (4)
understanding (3)
UNITED (2)
University (1)
unknown (3)
unpatentability (1)
up-to-date (1)
use (7)

useful (1)

uses (3)

utilize (5)

utilized (10)
utilizing (6)

<V >
Valencia (5)
value (13)
values (5)
variable (13)
variables (1)
variation (1)
variety (8)
verified (1)
verify (1)
verifying (1)
Verizon (1)
videoconference (1)
virtually (1)
VS (1)

<W >

want (13)
wanted (2)
Washington (2)
way (8)

ways (3)

web (1)

weird (1)
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welcome (2)
well (8)
well-known (5)
we're (2
Weve (2)
WHEREOF (1)
Wi-Fi (1)
wireless (3)
witness (8)
WITNESS'S (1)
word/words (2)
words (3)
work (5)
working (2)
world (2)
written (1)
Wu (23)

<X>
X1 (1)
X2 (1)

<Y >

yeah (2)
year (1)
years (2)

<Z>
Zoom (1)
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