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» First Combination: Motivation to Combine (No Disputed Limitations)
» Second Combination: Motivation to Combine and Disputed Limitations

Ground 2: lkeda + Alcivar
» Motivation to Combine (No Disputed Limitations)
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Challenged Patent

1. A method for removing noise from acoustic signals,
comprising:

receiving at least two acoustic signals using at least two
acoustic microphones positioned in a plurality of loca-
tions;

receiving a voice activity signal that includes information
on vibration of human tissue associated with human
voicing activity of a user;

generating a voice activity detection (VAD) signal using
the voice activity signal;

generating at least two transfer functions representative of
a ratio of energy of the acoustic signal received using at
least two different acoustic microphones of the at least
two acoustic microphones when the VAD indicates that
user voicing activity is absent, wherein the at least two
transfer functions comprise a first transfer function and
a second transfer function; and

removing acoustic noise from at least one of the acoustic
signals by applying the first transfer function and at least
one combination of the first transfer function and the
second transfer function to the acoustic signals and gen-
erating denoised acoustic signals.
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091 Patent, cl. 1.
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'091 Patent at Fig. 2 (annotated);
Pet. at 9, 16; Ex. 1002 1[Y[36, 57.

5

Meta Platforms, Inc. - Ex. 1022
Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01127. Pace 5 of 57



Challenged Patent

11. A system for removing acoustic noise from the acoustic
signals, comprising:

a receiver that receives at least two acoustic signals via at

least two acoustic microphones positioned in a plurality

of locations:
at least one sensor that receives human tissue vibration Vaicioe: Tatiumat
information associated with human voicing activity of a 100 204 —— VAD SN 200
user;
’ . 102
a processor coupled among the receiver and the at least one (rf.;) s(n) ‘ {
sensor that generates a plurality of transfer functions, S'll | \m @
wherein the plurality of transfer functions includes a first ;%:; Hz[z) n,(n) Mic 1 \a
transfer function representative of a ratio of energy of i \\. ¥ Cleaned Speech
acoustic signals received using at least two different Noise Removal peeet,
acoustic microphones of the at least two acoustic micro- 101 103 // T
phones. wherein the first transfer function is generated in H](z) 5,(n) ¢
: e . L m,(n) 205
response to a determination that voicing activity is o \ L~
absent from the acoustic signals for a period of time, i n(n) _
wherein the plurality of transfer functions includes a Mic 2
| ! . n(n) FIG.2
second transfer function representative of the acoustic .
signals, wherein the second transfer function is gener-

ated in response to a determination that voicing activity 091 Patent at Fig. 2 (annotated)
is present in the acoustic signals for the period of time, Pet. at 9, 16: Ex. 1002 736, 57
wherein acoustic noise is removed from the acoustic
signals using the first transfer function and at least one
combination of the first transfer function and the second
transfer function to produce the denoised acoustic data
stream.
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18. A signal processing system coupled among a user and
an electronic device, wherein the signal processing system
includes a denoising subsystem for removing acoustic noise
from acoustic signals, the denoising subsystem comprising a Vi Tifamation
processor coupled among a receiver and at least one sensor, 100 204~ VAD
wherein the receiver is coupled to receive the acoustic signals e 102
via at least two microphones, wherein the at least one sensor () s(n) . {
detects human tissue vibration associated with human voic- . N
ing activity of a user, wherein the processor generates a plu- Signal H.(2) n,(n) Mic1 Wy
rality of transfer functions, wherein a first transfer function §(n) 2 - \ |
representative of a ratio of acoustic energy received‘by the Noise Removal
two microphones is generated in response to a determination 101 103 r
that voicing activity is absent from the acoustic signals for a H](z) 5,(n) / (
specified period of time, wherein a second transfer function > N /_,mz(ﬂ] 205
representative of the acoustic signals 1s generated in response >
1o a determination that voicing activity is present in the acous- olse (n) Mic 2
tic signals for a specified period of time, wherein acoustic n(n) FIGZ
noise 1s removed from the acoustic signals wsing the first
transfer function and at least one combination of the first
transfer function and the second transfer function to produce 091 Patent at Fig. 2 (annotated):
a denoised acoustic data stream. Pet. at 9, 16; Ex. 1002 1[{]36, 57.

Cleaned Speech

‘091 Patent, cl. 18.
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Overview of Instituted Grounds

Pet. 11.

Ground 1: Claims 1-8, 11-14, 16, 18-20 obvious over lkeda in view of Puthuff
Ground 2: Claims 1-8, 11-14, 16, 18-20 obvious over lIkeda in view of Alcivar
Ground 3: Claims 3, 9, 15 obvious over Ikeda, Puthuff or Alcivar, and Hussain
Ground 4: Claims 10, 17 obvious over |keda, Puthuff or Alcivar, and Sasaki

Ground 5: Claims 11-20 obvious over Ground 1-4 references and Bartlett
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lkeda’s “Conventional” Teaching
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Ikeda (Ex. 1003), Figs. 5, 6 (annotated);
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE Pet. 4-5, 15, 19; Ex. 1002 {44, 46, 57, 66. 1
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lkeda‘s “Conventional” Teaching

Uses the “outside” y i

- . . SIGNAL™. g
As stated above, the conventional noise canceler updates SOURCE "+ 0"

the coefficient of the adaptive filter 3 and learns the acoustic
characteristic of noise in sections where the noise signal
N(z) is present and the desired signal component S(z) is
absent or negligibly small. Further, the noise canceler GAQ)
updates the coefficient of the adaptive filter 4 and learns a
signal distortion correction filter in sections where the
desired signal component S(z) is present and the noise S . .
component N(z) is absent or negligibly small. It is therefore SOURCE “conventional noise canceler”
necessary to detect the above sections where the desired
signal component S(z) is absent (or little) and the sections
where the noise signal component N(z) is absent (or little) .
o]

and to command the adaptive filters to perform leaning in 6 jy_c

GB(z)
P

such sections from the outside. 3 r
However, it is, in many cases, difficult to command the é e 3 9 i i

adaptive filters to perform learning from the outside in

accordance with the level of the desired signal and that of the i 7

noise signal, depending on the situation in which the noise i

canceler is located. With the conventional noise canceler, a

sufficient noise canceling ability and a sufficient distortion

f=y

F2 5
} (2) _5

We
(

W2(z)

correction characteristic are not achievable unless adequate s P
learning sections are indicated to each adaptive filter for the "l apaeTivel
learning purpose. .
W1(z)
2 XB(z)

Ex. 1003, 3:32-54; see Pet. 4-6, 21, 32, 50;
Ex. 1021 {[6.

Ikeda (Ex. 1003), Figs. 5, 6 (annotated);

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE Pet. 4-5, 15, 19; Ex. 1002 f{fj44, 46, 57, 66. 44
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lkeda‘s “Conventional” Teaching
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Ikeda (Ex. 1003), Figs. 5, 6 (annotated);

091 Patent at Fig. 2 (annotated) Pet. 4-5, 15, 19; Ex. 1002 {144, 46, 57, 66.

Pet. at 9, 16; Ex. 1002 {[{[36, 57.
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lkeda’s “Invention” Teaching

“noise canceler embodying the present invention”
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SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a noise canceler capable of achieving a sufficient noise
canceling ability and reducing signal distortion even when
adequate learning sections cannot be indicated from the
outside.

Ex. 1003, 3:55-61;
see Pet. 21; Ex. 1002 q[70.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1 of the drawings, a noise canceler
embodying the present invention is shown. As shown, the
noise canceler includes a first microphone 1 for a main
signal, a second microphone 2 for a reference signal, an
output terminal 5, adaptive filters 3 and 6, subtracters 4 and
7, delay circuits 8 and 9, a signal-to-noise power ratio
estimator 10, and a step size output circuit 11. The operation
of the adaptive filters 3 and 6 will be described first.

Ex. 1003, 4:49-56;
see Pet. 6, 16, 22.

lkeda’s “Invention” Teaching

“noise canceler embodying the present invention”
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ex. 1003, Fig. 1 (annotated);
see Pet. 6, 22; Ex. 1002 1[1]32, 48, 58, 68, 70.

14

Meta Platforms, Inc. - Ex. 1022

Meta Platforms, Inc. v. Jawbone Innovations, LLC

IPR2023-01127. Pace 14 of 57



lkeda’s “Invention” Teaching

“noise canceler embodying the present invention”

8 4
1; XA(2) A -55
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100 204~ VAD — = - 200 Fi(z) }-El(z) ?
102 5
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'091 Patent at Fig. 2 (annotated);
Pet. at 9, 16; Ex. 1002 Y[Y[36, 57. Ex. 1003, Fig. 1 (annotated);
see Pet. 6, 22; Ex. 1002 1132, 48, 58, 68, 70.
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 15

Meta Platforms, Inc. - Ex. 1022
Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01127. Pace 15 of 57



Proposed Combinations

First Gd. 1
Comb.
Second Gd. 1
Comb.
Third Gd. 2
Comb.

lkeda +
Puthuff

lkeda +
Puthuff

lkeda +
Alcivar

“noise canceler embodying the present invention”

1 xa@ 8 4 5
O O 5
“[U]se Puthuff’s vibration Fi(z) }-Eﬂﬂ 8
sensor... in place of... [keda’s ™ ol
” ADAPTIVE] ADAPTIVE]
VAD.” Pet. 32-34. _AFILTER W’L\ FILTER
1(z)
“[U]se Puthuff’s vibration |
sensor... in addition to, Ikeda’s 2o | 9 17| ene | FEO
VAD.” Pet. 32, 34-36. Sz PO+
“[S]ubstitute Alcivar’s tissue-
) . 10 SNRA(K) "
conduction microphone and XA(2) 2 1
3 ” 7 O 2
VQD for lkeda’s VAD.” Pet. 50- o cowek o] |SERSZE, o e
5 i ESTIMATOR
SNRB(k)
Ex. 1003, Fig. 1 (annotated);
Pet. 6, 22; Ex. 1002 1132, 48, 58, 68, 70.
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Puthuff
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(54) Title: DUAL-SENSOR VOICE TRANSMISSION SYSTEM

(87) Abstruct

A piekup systeen (10) uillzes both sound pressure disurbances seased by a microphone (30) and bane conduction seased by &
vitrwicn sensor (30) such 3 in secelerameter, velocity sersor or displacement sensor o pick up and Bithllly trarsmit a falker's voios
desgite acousically noisy ambient caisonmesis. The sysem senses the microphon signal smplitude and adjusts the gain of msociated
amlfcation circustry (23, 26) Lo ffectively aid smouthly fade in the microphane signal and face outthe vibration sensor signs] as smivient:
o increases. The pickup syscem (10) may be et of a stand slone car level communication rnsmitier wom behiel the talker' &, o
ity be mpIEMENEEd I 4 teeglions SYEM O Othe? comMAnIcatien sysems

SUMMARY OF THE INVENTION

The present invention exploits the phenomenon of bone conduction to
suppress the deleterious effects of high acoustic noise environments without
suffering the degradation of voice pickup quality in low noise environments
demonstrated by prior art bone conduction pickup systems. The above-described
human speech characteristics are exploited by providing a device which
adaptively senses sound through bone conduction when acoustic noise levels are
high. As discussed above, bone conduction alone is generally a poor expedient
for transfer of intelligible speech, and in an acoustically quiet environment an air
pressure microphone is much better suited to picking up a talker’s voice. It is
only when acoustic noise levels are high that the quality of air pressure
microphone detection is degraded enough to make bone conduction a better
alternative. The device in accordance with the invention accordingly relies on

both bone conduction and air pressure vibration to pick up the talker’s voice.

The bone conducted speech is detected using a motion transducer comprising a
vibration sensor, and specifically, in a preferred embodiment, an accelerometer,
although use of other types of vibration sensors, such as displacement and

velocity sensors, is also contemplated. When ambient noise levels are low,

Puthuff (Ex. 1004), 5:1-4.

26 while increasing that of amplifier 36. In this manner, the bone conduction
component of the audio signal, comprising primarily the talker’s speech, is
amplified to a greater extent than the ambient noise signal at high ambient noise
levels. At low ambient noise levels, the microphone signal is permitted to
dominate as the output signal. The microphone singal under lower ambient noise
levels provides a qualitatively better signal despite a measure of equalization
applied to the accelerometer signal by equalization circuit 32 to improve the

quality thereof. Typically, the value of the threshold will depend on the

See Pet. 8, 30-36; Ex. 1002 {1135, 52-53, 84-98.

Puthuff (Ex. 1004), 4:12-25

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Puthuff (Ex. 1004), 10:10-17.
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Alcivar

United States Patent 1191 un 3,746,789
Alcivar 1451 July 17, 1973

[54] TISSUE CONDUCTION MICROPHONE
UTILIZED TO ACTIVATE A VOICE OTHER PUBLICATIONS
OPERATED SWITCH Gazey and Morris, An Underwater Acoustie Telephone
. ; for Free-Swimming Divers, Electronic Engincerin
7 : . Aleivar, i g Divers, ngincering,
1751 Invenor:  Ersesto A. Aleivar, Guayaquil Vol. 36, No. 436, 6/1964 p. 364-368
1731 Assignees: Deanis J. Johnson, Swampscott; i
Brian N, MeCarthy, Camorde, Primary Examiner—Kathlcen H, Claffy
frioy Assistans Examiner—Jon Bradford Leahee:
122] Filed:  Oet. 20, 1971
21] Appl. No.: 191,006
(211 Appl No 1571 ABSTRACT
ctivated transmit switch (VOX) for high
ice communication systems

{s2] us.
[s1] ..
[58] Fie

W,
38, 1P,
LSR.ST

164, 187, 1
VW, 137, 1 $T: 340/8 R

1561 Reforences Cited
UNITED STA’
1170882 21916
2374,090
3292618
1935744
3189691
2424216
3,646,576
FOREIGN PATENTS OR APPLICATIONS
734732 31943 Germany..wns 179/121 €

TSA ter does not turn off dur yllabic pauses

13 Claims, 2 Drawing Figures

y
Attorney—C. Yardley Chittick, Richard J. Birch et al.

The present invention utilizes a separate tissue-
conduction microphone 54 to generate a transmitter
keying signal. Preferably, the tissue conduction micro-
phone 54 is a throat microphone which is located in the
vicinity of the larynx of the diver, in such a position that
the tissue vibrations due to modulation of the vocal
chords (speech) have a much higher amplitude than
those due to gas flow or breathing and swallowing
noises. However, the tissue conduction microphone
also can be placed against the chest cavity to detect the
speech sounds. The detection of the speech sounds at
very favorable signal-to-noise ratios makes it possible
to discriminate against unwanted noises on the basis of
amplitude alone, without having to resort to more elab-
orate signal processing techniques. At the same time,
optimum speech intelligibility is assured by the use of
the separate speech microphone 14 positioned directly
in front of the mouth of the diver.

See Pet. 8, 48-52; Ex. 1002 [{[34, 145-154.

Alcivar (Ex. 1005), 4:65-5:15

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Motivation to Combine
lkeda with Puthuff (First Combination)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 19
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Overview

Ground 1: lkeda + Puthuff

* First Combination: Motivation to Combine (No Disputed Limitations)
» Second Combination: Motivation to Combine and Disputed Limitations

Ground 2: lkeda + Alcivar
» Motivation to Combine (No Disputed Limitations)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 20
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lkeda + Puthuff (First Combination)

Replace Ikeda’s VAD with Puthuff’s vibration sensor audio component

1. PO does not address the proposed combination and improperly relies on bodily
incorporation

2. No teaching away because no dispute that Ikeda'’s “outside” is not Puthuff’s sensor

3. No teaching away even if Ikeda’s “outside” is the same as Puthuff’'s sensor

Reply 2-14. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 21
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lkeda + Puthuff (First Combination)

Replace Ikeda’s VAD with Puthuff’s vibration sensor audio component

1. PO does not address the proposed combination and improperly relies on bodily incorporation

with the level of the desired signal and that of the noise signal.” Instead. Puthuft’s
sensor could only command the filters based on vibrations. not on signal levels. Ex.
2002. 9 69. In other words. Puthuff’s sensor has no way to determine that the

vibrations it senses indicate intelligible speech in the acoustic signals or that the level

of the desired signal exceeds the level of the noise signal. Jd.. Thus. the use of an

POR 17.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 22
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lkeda + Puthuff (First Combination)

Replace Ikeda’s VAD with Puthuff’s vibration sensor audio component

1. PO does not address the proposed combination and improperly relies on bodily incorporation
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PETITION FOR INTER PARTES REVIEW
— OF CLAIMS 1-20 OF U.S. PATENT NO. 8.019.091

See Reply 4-5; Ex. 1021 {3-4.

(Id., 10:13-14: id.. 5:4-7.) At “high ambient noise levels[.]” however, the system
prioritizes output of “the bone conduction component of the audio signal, compris-
ing primarily the talker’s speech[.]” (/d., 10:10-25; 4:13-16.) Puthuff discloses that
a transition circuit fades out the acoustic microphone signal and fades in the “bone

vibration sensor signal” as ambient noise levels increase. (Id., 5:7-9, 10:5-11:5.)

Pet. 31; see also Ex. 1002 4[86.

phone 1. (Id. 197.) But during periods of high ambient noise, the signal transmitted
to the signal-fo-noise power ratio estimator would be predominantly the “bone con-
duction component of the audio signal, comprising primarily the talker’s speech.”

(Ex. 1004, 10:10-13.) A POSITA would have been motivated to modify Ikeda in

Pet. 35 see also Ex. 1002 1[97.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 23
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lkeda + Puthuff (First Combination)

Replace Ikeda’s VAD with Puthuff’s vibration sensor audio component
PO does not address the proposed combination and improperly relies on bodily incorporation
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

POR 15.

24

Meta Platforms, Inc. - Ex. 1022

Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01127. Pace 24 of 57



lkeda + Puthuff (First Combination)

Replace Ikeda’s VAD with Puthuff’s vibration sensor audio component

1. PO does not address the proposed combination and improperly relies on bodily incorporation

“It is well-established that a determination of obviousness based on
teachings from multiple references does not require an actual, physical
substitution of elements.”

In re Mouttet, 686 F.3d 1322, 1332 (Fed. Cir. 2012)

The test “is not whether the features of a secondary reference may be
bodily incorporated into the structure of the primary reference.”

In re Keller, 642 F.2d 413, 425 (Cust. & Pat. App. 1981)

See Reply 15. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 25
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lkeda + Puthuff (First Combination)

Replace Ikeda’s VAD with Puthuff’s vibration sensor audio component

2. No teaching away because no dispute that Ikeda’s “outside” is not Puthuff's sensor

lkeda’s “outside” sensor must detect absence of noise.

. . Dr. Sayeed concedes that a VAD (and Puthuff’s
As stated above, the conventional noise canceler updates d t detect ab f noi
the coeflicient of the adaptive filter 3 and learns the acoustic sensor) does not detect absence of noise.
chara-:.:tﬂristic of noise in sc_ctionsl where the noise signz.il 15 THE WITNESS: That does -- can you -- that
N(z) is present and the desired signal component S(z) is > cion 4 e ouit e s absent vaD i
absent or negligibly small. Further, the noise canceler qUESEIOR Coafn = quite -- neSe 18 AbSent e e
updates the coeflicient of the adap[ive filter 4 and learns a 17 not detecting when noise is absent. It's hard to detect
sigr}al di:-?.tnrlinn correction ﬁlte_r in sections where I‘he 18 | generally, absence of -- well, I won't say anything.
desired signal component S(z) is present and the noise . ) o
component N(z) is absent or negligibly small. It is therefore 19 | It's not detecting when noise is absent, no.
necessary to detect the above sections where the desired 20 | BY MS. WANG:
signal component S(z) is absent (or little) and the sections
where the noise signal mmpnnent N(z) 1s absent (0r+litt1§) Sayeed Tr., Ex. 1020, 21:15-19 (see also 28:16-
and to command the adaptive filters to perform leaning in 22, 21:4-11, 32:16-33:4, 33:25-34:3, 34:16-23).
such sections from the outside.
Ikeda, Ex. 1003, 3:32-45.
See Reply 5-9; Ex. 1021 {{6-11. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 26
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lkeda + Puthuff (First Combination)

Replace Ikeda’s VAD with Puthuff’s vibration sensor audio component

3. No teaching away even if lkeda’s “outside” is the same as Puthuff's sensor

However, il is, in many cases, difficult to command the
adaptive filters to perform learning from the outside in
accordance with the level of the desired signal and that of the
noise signal, depending on the situation in which the noise
canceler is located. With the conventional noise canceler, a
sufficient noise canceling ability and a sufficient distortion
correction characteristic are not achievable unless adequate
learning sections ar¢ indicated to ¢ach adaptive filter for the
learning purpose.

Ikeda, Ex. 1003, 3:46-54.

Reply 9-12; Ex. 1021 §{[12-17. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 27
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lkeda + Puthuff (First Combination)

Replace Ikeda’s VAD with Puthuff’s vibration sensor audio component

3. No teaching away even if lkeda’s “outside” is the same as Puthuff's sensor

“Text descriptions—even if cursory or cryptic—and graphical previews both
help a user to determine whether a link is relevant to the information he is
looking for. And nothing in either reference indicates that descriptive text
would render Finseth’s rollover area inoperative for its intended purpose.”

Meiresonne v. Google, Inc., 849 F.3d 1379, 1383-84 (Fed. Cir. 2017)

Reply 9-12. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 28
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Motivation to Combine
lkeda with Puthuff (Second Combination)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 29
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Overview

Ground 1: lkeda + Puthuff

» First Combination: Motivation to Combine (No Disputed Limitations)
« Second Combination: Motivation to Combine and Disputed Limitations

Ground 2: lkeda + Alcivar
» Motivation to Combine (No Disputed Limitations)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 30
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

Reply 14-18.

PO does not address the proposed combination and improperly relies on bodily
incorporation

The combination denoises properly

The combination reduces false triggering

No teaching away because no dispute that Ikeda’s “outside” is not Puthuff’'s sensor

J (13

No teaching away even if lkeda’s “outside” is the same as Puthuff's sensor

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 31
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lkeda + Puthuff (First Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

1. PO does not address the proposed combination and improperly relies on bodily incorporation

with the level of the desired signal and that of the noise signal.” Instead. Puthuff’s
sensor could only command the filters based on vibrations, not on signal levels. Ex.
2002, 9 69. In other words. Puthuff’s sensor has no way to determine that the
vibrations it senses indicate intelligible speech in the acoustic signals or that the level

of the desired signal exceeds the level of the noise signal. Id.. Thus. the use of an

POR 17.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 32
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

1. PO does not address the proposed combination and improperly relies on bodily incorporation

Filed: June 27, 2023

Filed on behalf of Meta Platforms, Ine.
By: Lisa Nguyen
David Tennant
Eric E. Lancaster
Daniel Margolis
Grace Wang
Alan Billharz
Colby Davis
Allen & Overy LLP
550 High Street
Palo Alto, CA 94301
Telephone: 650-388-1724
Facsimile: 202-683-3999
Email: AO_Meta_Jawbone@AllenOvery.com
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JAWBONE INNOVATIONS, LLC,
Patent Owner.

IPR2023-01127
U.S. Patent No. £.019.091

PETITION FOR INTER PARTES REVIEW
— OF CLAIMS 1-20 OF U.S. PATENT NO. 8.019.091

See Reply 4-5; Ex. 1021 {3-4.

(Id., 10:13-14: id.. 5:4-7.) At “high ambient noise levels[.]” however, the system
prioritizes output of “the bone conduction component of the audio signal, compris-
ing primarily the talker’s speech[.]” (/d., 10:10-25; 4:13-16.) Puthuff discloses that
a transition circuit fades out the acoustic microphone signal and fades in the “bone

vibration sensor signal” as ambient noise levels increase. (Id., 5:7-9, 10:5-11:5.)

Pet. 31; see also Ex. 1002 4[86.

phone 1. (Id. 197.) But during periods of high ambient noise, the signal transmitted
to the signal-fo-noise power ratio estimator would be predominantly the “bone con-
duction component of the audio signal, comprising primarily the talker’s speech.”

(Ex. 1004, 10:10-13.) A POSITA would have been motivated to modify Ikeda in

Pet. 35 see also Ex. 1002 1[97.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 33
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

1. PO does not address the proposed combination and improperly relies on bodily incorporation

“It is well-established that a determination of obviousness based on
teachings from multiple references does not require an actual, physical
substitution of elements.”

In re Mouttet, 686 F.3d 1322, 1332 (Fed. Cir. 2012)

The test “is not whether the features of a secondary reference may be
bodily incorporated into the structure of the primary reference.”

In re Keller, 642 F.2d 413, 425 (Cust. & Pat. App. 1981)

See Reply 15. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 34
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

2,

The combination denoises properly

As shown below, a POSITA would not combine Ikeda with Puthuff in this
manner, both because Ikeda teaches away from using an outside sensor, and because
the second Ikeda/Puthuft system would not denoise properly. Moreover, even if a
POSITA made the combination, it does not meet the elements of the claims. Ex.

2002, 99 89-90.

POR 26.

For example, in a situation with high environmental noise, XA(z) is composed
mostly or entirely of accelerometer signals. The N(z) acoustic noise component
would be close to 0. However, the subtracter would still subtract out a full acoustic
N(z) as received at the reference microphone and as part of XB(z). This subtraction

would distort the desired signal in XA(z). Ex. 2002, 4 98.

POR 29.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

2. The combination denoises properly

18.  Dr. Sayeed alleges the second combination “would not effectively
cancel noise.” Sayeed Decl. 992. I disagree. The second combination would be

very effective at operating to canceling noise. Dr. Sayeed’s entire argument for the

Ex. 1021 q[18; see Reply 16.

signal. By mcorporating Puthuft’s vibration sensor and transition circuit nto Ikeda,
the combination relies on an acoustic signal from Puthutt that represents a cleaner
version of Ikeda’s acoustic signal, by fading in the bone conduction component of
the audio signal during times of high acoustic noise. Thus, a POSITA would have
known that when Puthuff’s acoustic signal 1s incorporated into Tkeda’s system, the

combination’s input is simply a cleaned up acoustic version of itself.

Ex. 1021 q[19; see Reply 16.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 36
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

2. The combination denoises properly

20.  Moreover, Dr. Sayeed appears to misunderstand the general principles
behind the operation of adaptive filters, which would have been readily understood
by a POSITA. Specifically, Dr. Sayeed contends that when XA(z) 1s mostly
accelerometer signal, N(z) 1s close to noise, but “the subtractor would still subtract
out a full N(z) as received at the reference microphone and as part ot XB(z).” Sayeed
Decl. 998. Even setting aside Dr. Sayeed’s misunderstanding that XA(z) can be an
accelerometer signal, Dr. Sayeed completely omits the operation of the adaptive

filter in his analysis.

Ex. 1021 20; see Reply 17-18.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 37
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit
2.

The combination denoises properly

21.  To be clear, adaptive filters (including the adaptive filters in Ikeda)
manipulate the undesirable component in the reference channel that correlates with

the undesirable component in the primary channel, so as to cause the output of the

adaptive filter to resemble the undesirable component in the primary channel. When
the undesirable component is noise, this means that the output of the adaptive filter
resembles the portion of noise in the reference channel that correlates with the noise

mn the primary channel.

Ex. 1021 ]21; see Reply 17-18.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

2. The combination denoises properly

22. This means that when the output of the adaptive filter is subtracted from

the primary channel, only the portion of noise actually correlates to the noise in the

For example, in a situation with high environmental noise, XA(z) is composed
primary channel is subtracted, not the “full N(z)" as Dr. Sayeed alleges. Thus, the

mostly or entirely of accelerometer signals. The N(z) acoustic noise component

subtraction reflects removal of the undesirable component from the primary channel
would be close to 0. However, the subtracter would still subtract out a full acoustic ! ! p primary ’

N(z) as received at the reference microphone and as part of XB(z). This subtraction and there is no added distortion to the desired signal, as Dr. Sayeed alleges.
would distort the desired signal in XA(z). Ex. 2002, 1 98. Therefore, Ikeda’s circuit adaptive filters (which Dr. Sayeed omits in his analysis in
POR 29. 498) operate to improve (not worsen) the output signal by estimating the noise in the

primary channel, so that the noise 1s canceled.

Ex. 1021 q[1122; see Reply 17-18.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 39
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

3. The combination reduces false triggeri ng Puthuff’s sensor would reduce ‘false triggering’ compared to Ikeda’s circuit.” False
triggers occur when the noise in the system resembles the desired signal, or speech
or voice activity. There are various reasons for this, including for example when

“noise” is actually interfering speech or voice activity from someone else in the

.. . .. ; e e background. In general, sensors relying on physiological information to detect
An additional advantage of the invention is its particular suitability to

voice-activated applicaliuns as the bone conduction expedient improves system voicing, such as Puthuff’s vibration sensor and accelerometer, and Alcivar’s tissue
immunity to false triggering due to noisy environments. The invention realizes conduction microphone, are significantly less responsive to that ambient background
power conservation advantages by for example turning off a radio transmitter in noise. They are therefore less likely to respond to that background noise, and are

the absence of the user’s voice.

less likely to result in false triggering than an acoustic-based system, including

lkeda’s system. Therefore, combining Puthuff’s (or Alcivar’s) teachings with
Puthuff (Ex. 1004), 6:6-10;
see Pet. 32; Ex. 1002 1[89. Ikeda’s system would reduce false triggering, because the input signal already
represents a cleaner signal with effectively reduced noise. A POSITA would have

recognized this improvement, and would have therefore been motivated to make the

combination.

Ex. 1021 q17;
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE see Reply 14. 40
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

4. No teaching away because no dispute that lkeda’s “outside” is not Puthuff’'s sensor

lkeda’s “outside” must detect absence of noise.

Reply 7;

As stated above, the conventional noise canceler updates PO’s expert concedes a VAD (and PUth.Uﬁ: S
the coefficient of the adaptive filter 3 and learns the acoustic sensor) does not detect absence of noise.
characteristic of noise in sections where the noise signal
N(z) is present and the desired signal component S(z) is 15 THE WITNESS: That does -- can you -- that
absent or negligibly small. Further, the noise canceler 16 | question doesn't quite -- noise is absent, no, VAD is
updates the coefficient of the adaptive filter 4 and learns a ) -

F . . . . . 17 not detecting when noise is absent. It's hard to detect
signal distortion correction filter in sections where the
desired signal component S(z) is present and the noise 18 | generally, absence of -- well, I won't say anything.
component N(z) is absent or negligibly small. It is therefore 19 | It's not detecting when noise is absent, no.
necessary to detect the above sections where the desired
signal component S(z) is absent (or little) and the sections
where the noise signal component N(z) is absent (or ‘littlt‘a) Sayeed Tr., Ex. 1020, 21:15-19 (see also 28:16-
and to command the adaptive filters to perform leaning in 22, 21:4-11, 32:16-33:4, 33:25-34:3, 34:16-23).
such sections from the outside.
Ikeda, Ex. 1003, 3:32-45.

see also Ex. 1021 16-9. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 41
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

5. No teaching away even if lkeda’s “outside” is the same as Puthuff's sensor

However, it is, in many cases, difficult to command the
adaptive filters to perform learning from the outside in
accordance with the level of the desired signal and that of the
noise signal, depending on the situation in which the noise
canceler 1s located. With the conventional noise canceler, a
sufficient noise canceling ability and a sufficient distortion
correction characteristic are not achievable unless adequate
learning sections are indicated to each adaptive filter for the
learning purpose.

Ikeda, Ex. 1003, 3:46-54.

Reply 9-12; Ex. 1021 §{[12-17. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 42
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lkeda + Puthuff (Second Combination)

Combine Ikeda’s VAD with Puthuff’'s vibration sensor and transition circuit

5. No teaching away even if lkeda’s “outside” is the same as Puthuff's sensor

“Text descriptions—even if cursory or cryptic—and graphical previews both
help a user to determine whether a link is relevant to the information he is
looking for. And nothing in either reference indicates that descriptive text
would render Finseth’s rollover area inoperative for its intended purpose.”

Meiresonne v. Google, Inc., 849 F.3d 1379, 1383-84 (Fed. Cir. 2017)
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Disputed Limitations
lkeda with Puthuff (Second Combination)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 44

Meta Platforms, Inc. - Ex. 1022
Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01127. Pace 44 of 57



Overview

Ground 1: lkeda + Puthuff

» First Combination: Motivation to Combine (No Disputed Limitations)
« Second Combination: Motivation to Combine and Disputed Limitations

Ground 2: lkeda + Alcivar
» Motivation to Combine (No Disputed Limitations)
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lkeda + Puthuff (Second Combination)

Generating Transfer Functions Limitations (claims 11, 18)

11. A system for removing acoustic noise from the acoustic

signals, comprising:

a receiver that receives at least two acoustic signals via at
least two acoustic microphones positioned in a plurality
of locations;

at least one sensor that receives human tissue vibration
information associated with human voicing activity of a
user;

a processor coupled among the receiver and the at least one
sensor that generates a plurality of transfer functions,
wherein the plurality of transfer functions includes a first
transfer function representative of a ratio of energy of
acoustic signals received using at least two different
acoustic microphones of the at least two acoustic micro-
phones, wherein the first transfer function is generated in
response to a determination that voicing activity is
absent from the acoustic signals for a period of time,
wherein the plurality of transfer functions includes a
second transfer function representative of the acoustic
signals, wherein the second transfer function is gener-
ated in response to a determination that voicing activity
1s present in the acoustic signals for the period of time,
wherein acoustic noise is removed from the acoustic
signals using the first transfer function and at least one
combination of the first transfer function and the second
transfer function to produce the denoised acoustic data
stream.

18. A signal processing system coupled among a user and
an electronic device, wherein the signal processing system
includes a denoising subsystem for removing acoustic noise
from acoustic signals, the denoising subsystem comprising a
processor coupled among a receiver and at least one sensor,
wherein the receiver is coupled to receive the acoustic signals
via at least two microphones, wherein the at least one sensor
detects human tissue vibration associated with human voic-
ing activity of a user, wherein the processor generates a plu-
rality of transfer functions, wherein a first transfer function
representative of a ratio of acoustic energy received by the
two microphones is generated in response to a determination
that voicing activity is absent from the acoustic signals for a
specified period of time, wherein a second transter function
representative of the acoustic signals is generated in response
10 a determination that voicing activity is present in the acous-
tic signals for a specified period of time, wherein acoustic
noise is removed from the acoustic signals using the first
transfer function and at least one combination of the first
transfer function and the second transfer function to produce
a denoised acoustic data stream.
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lkeda + Puthuff (Second Combination)

Generating Transfer Functions Limitations (claims 11, 18)

The key flaw in Petitioner’s logic is that the Tkeda SNR and Step Size units
operate, in the combination, on the Puthuff acoustic/accelerometer signal. Thus,
when the input to Ikeda (Puthuff’s signal 40) is composed mostly or entirely of
accelerometer signals, which occurs with high environmental noise (Ex. 1004, 5:13-

16), the Ikeda circuit will act unpredictably. The SNR estimator will show a high

22, This means that when the output of the adaptive filter is subtracted from
the primary channel, only the portion of noise actually correlates to the noise in the
primary channel 1s subtracted, not the “full N(z)” as Dr. Sayeed alleges. Thus, the
subtraction reflects removal of the undesirable component from the primary channel,
and there i1s no added distortion to the desired signal, as Dr. Sayeed alleges.

Therefore, Ikeda’s circuit adaptive filters (which Dr. Sayeed omits in his analysis in

POR 30. 498) operate to improve (not worsen) the output signal by estimating the noise in the
primary channel, so that the noise is canceled.
Ex. 1021 9122; see Reply 17-18.
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lkeda + Puthuff (Second Combination)

Generating Transfer Functions Limitations (claims 11, 18)

Moreover, the transfer functions will not be generated based on whether
voicing activity is present in the acoustic signals. While Petitioner characterizes the
output of Puthuff as an acoustic signal, it cannot be the acoustic signal of the claims,
which must be received from the “at least two acoustic microphones.” There is no

dispute that the accelerometer is not an acoustic microphone. Thus, even if the

PO Sur-Reply 20.

Ikeda further discloses generating transfer function W2(z) when voicing ac-
tivity 1s present. (Ex. 1002 477.) Specifically, lkeda discloses that most closely
approximating the transfer function W2(z) requires calculating W2(z) when “signal
component S(z) is present and the noise component N(z) is absent or negligibly
small.” (Ex. 1003, 3:36-40; see id., 2:45-51.) lkeda determines when this occurs
using the “signal-to-noise power ratio estimator” and a “step size output circuit.”

(Id., 5:64-6:15; supra §VLA.1.c.i; Ex. 1002 977.)

Pet. 26; see also Ex. 1002 |[77.
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lkeda + Puthuff (Second Combination)

“generating a [VAD] signal using the voice activity signal” (claim 1)

1. A method for removing noise from acoustic signals,
comprising:

receiving at least two acoustic signals using at least two
acoustic microphones positioned in a plurality of loca-
tions;

receiving a voice activity signal that includes information
on vibration of human tissue associated with human
voicing activity of a user;

generating a voice activity detection (VAD) signal using
the voice activity signal;

generating at least two transfer functions representative of
a ratio of energy of the acoustic signal received using at
least two different acoustic microphones of the at least
two acoustic microphones when the VAD indicates that
user voicing activity is absent, wherein the at least two
transfer functions comprise a first transfer function and
a second transfer function; and

removing acoustic noise from at least one of the acoustic
signals by applying the first transfer function and at least
one combination of the first transfer function and the
second transfer function to the acoustic signals and gen-
erating denoised acoustic signals.

091 Patent at 14:63-15:18, cl. 1.
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lkeda + Puthuff (Second Combination)

“generating a [VAD] signal using the voice activity signal”

Additionally, Ikeda discloses systems configured to “detect ... [when] the de-

sired signal component S(z) is absent (or little) ... and to command the adaptive

The second Puthuff/Tkeda combination fails to disclose or render obvious this filters to perform lea[r]ning [e.g., calculate a transfer ﬁmaion] in such sections.”

limitation because the alleged VAD signal is not generated “using the voice activity (Ex. 1003, 3:40-45.) A POSITA would have understood that “command[ing] the

signal.” Petitioner makes no argument that the second combination teaches this adaptive filters” to calculate a transfer function at the appropriate time requires gen-

limitation—instead it relies solely on the combination where “Puthuff’s VAD

erating a VAD signal. (/d., 3:50-54; Ex. 1002 9121.) Accordingly, to the extent
replaces Tkeda’s VAD.” Pet., 41-43. While Petitioner argues that “Ikeda discloses

Puthuff's voice activity signal i1s used as an input into lkeda’s VAD (supra

POR 31. §VLA.l.e), Ikeda’s VAD generates a voice activity detection signal using Puthuff’s

voice activity signal. (Ex. 1002 9121.)

Pet. 42; see also Ex. 1002 |[121.
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Motivation to Combine
lkeda with Alcivar

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 51

Meta Platforms, Inc. - Ex. 1022
Meta Platforms, Inc. v. Jawbone Innovations, LLC
IPR2023-01127. Pace 51 of 57



Overview

Ground 1: lkeda + Puthuff

» First Combination: Motivation to Combine (No Disputed Limitations)
» Second Combination: Motivation to Combine and Disputed Limitations

Ground 2: Ikeda + Alcivar
* Motivation to Combine (No Disputed Limitations)
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lkeda + Alcivar

Substitute Ikeda’s VAD with Alcivar’s tissue conduction microphone

1. PO does not address the proposed combination and improperly relies on bodily
incorporation of Alcivar’s entire mask

2. Alcivar’s tissue conduction microphone is not limited to near-field noise

3. Even considering PO’s combination (with Alcivar’s insulation and mask), Ikeda is not
limited to far-field noise
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lkeda + Alcivar

Substitute Ikeda’s VAD with Alcivar’s tissue conduction microphone

1. PO does not address the proposed combination and improperly relies on bodily incorporation

Alcivar discloses that its system determines whether voicing activity is pre-
sent and controls a voice-activated switch. (Ex. 1005, Abstract, 4:65-68 (tissue-
conduction microphone provides a “transmitter keying signal”), 8:3-16 (“throat mi-

crophone 54 detects the speech signal which ... turns OFF the receiver power

. . . . . switch’ and “the recerver 1s turned ON again as soon as the [user] stops speaking”);
correct.”). The Alcivar throat microphone would also have to be insulated from e [user] stops sp e’

outside sounds, as described in Alcivar. Ex. 1005, 5:21-31: Ex. 2004, 44:19-45-11. Ex. 1002 9147.) Thus, Alcivar’s tissue-conduction microphone is used to determine

when a voice signal is present or absent, and can be used to determine when a voice
POR 32. signal is likely greater or smaller than a noise signal (e.g., Alcivar’s tissue-conduc-
tion microphone and system is a VAD). (Id.) Accordingly, a POSITA would have
understood that Alcivar’s tissue-conduction microphone could be used instead of
Tkeda’s signal-to-noise power ratio estumator, and optionally instead of Tkeda’s step
size output circuit, to control the generation of Ikeda’s transfer functions. (See supra

§VLA l.c: Ex. 1002 9147.)

Pet. 49; see also Ex. 1002 147, Ex. 1021 §23.
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lkeda + Alcivar

Substitute Ikeda’s VAD with Alcivar’s tissue conduction microphone

1. PO does not address the proposed combination and improperly relies on bodily incorporation

“It is well-established that a determination of obviousness based on
teachings from multiple references does not require an actual, physical
substitution of elements.”

In re Mouttet, 686 F.3d 1322, 1332 (Fed. Cir. 2012)

The test “is not whether the features of a secondary reference may be
bodily incorporated into the structure of the primary reference.”

In re Keller, 642 F.2d 413, 425 (Cust. & Pat. App. 1981)
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lkeda + Alcivar

Substitute Ikeda’s VAD with Alcivar’s tissue conduction microphone

2,

Alcivar’s tissue conduction microphone is not limited to near-field noise

Aleivar would

only be limited to addressing near-field noise if it is assumed that the throat
microphone 1s msulated and 1s part of the rest of Alcivar’s diver’s mask. Without
the layer of sound absorbing material, Alcivar’s tissue conduction microphone
would operate to provide an accurate voice activity signal, and would not be limited
to detecting only near-field noise as Dr. Sayeed argues. Thus, the proposed
combination does not present any of the near-field versus far-field complications

that Dr. Sayeed assumes exist.

Ex. 1021 4]23; see Reply 20.
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lkeda + Alcivar

Substitute Ikeda’s VAD with Alcivar’s tissue conduction microphone

3. Even considering PO’s combination (with Alcivar’s insulation and mask), Ikeda is not
limited to far-field noise

24.  Even if the combination were as Dr. Sayeed alleges, there is nothing in
Ikeda that limits it to addressing only far-field noise. Ikeda does not specify any
limits to the types of noise that it addresses, whether far-field or near-field noise, or

any other types of noise. Thus, a POSITA would not have understood that Alcivar

and Ikeda necessarily address different types of noise. But even if Alcivar were 11 Q. But the near-field noise signals, those

. . . . -
limited to near-field noise, and even if Tkeda were limited to far-field noise, this 12 describe undesired signals; correct?
) ) ) 13 A. The far-field noise is also undesired so they
different would not have discouraged a POSITA from performing the proposed
14 are both undesired.

combination for the same reasons as discussed above regarding ITkeda’s adaptive

filters. Specifically, Ikeda’s adaptive filters operate to remove the portion of the Sayeed Tr., Ex. 1020, 52:11-14; see Reply 21.

noise from the main microphone signal that 1s correlated with the noise in the
reference microphone (and to remove the portion of the desired signal from the

reference microphone signal that is correlated with the desired signal in the main

microphone signal). Ikeda's system therefore still operates to reduce the portion of

noise (or desired signal), as needed.

Ex. 1021 9[24; see Reply 20-21.
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