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I. INTRODUCTION

The Board should reject Meta’s hindsight-based obviousness arguments.
Meta’s primary argument, based on Avendano, requires imputing into the claims of
the ’213 Patent the exact time and phase based processing that the ’213 Patent
inventors rejected and improved upon.

Meta’s secondary Visser argument would require a POSITA to take Visser’s
cross-filters, which explicitly rely on a VAD to adapt, remove the VAD, and insert
them into Avendano’s system. Without the VAD, the filters will continuously adapt,
resulting in a combination with more false readings than Avendano alone. Meta’s
insertion of VAD-reliant components into Avendano indicates that it manufactured
its argument based on a hindsight effort to meet the claims.

Finally, Meta’s analysis of the dependent claims is internally inconsistent, and
conflicts with the clear language of the claims.

Accordingly, the Board should issue a Final Written Decision finding all the
Challenged Claims not unpatentable

II. THE 213 PATENT

The °213 Patent discloses and claims methods for detecting voiced and
unvoiced speech. Ex. 2005, 99 29-37.
The *213 Patent discloses and claims systems and devices for acoustic voice

activity detection in microphone arrays. The claimed inventions “use microphones
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to generate virtual directional microphones which have very similar noise responses
and very dissimilar speech responses.” Furthermore, the “ratio of the energies of the
virtual microphones is then calculated over a given window size and the ratio can
then be used with a variety of methods to generate a VAD signal. The virtual
microphones can be constructed using either an adaptive or a fixed filter”. 213
Patent, Abstract.; Ex. 2005, 9 30.

The claimed acoustic voice activity detection is based on Jawbone’s PSAD
(Pathfinder Speech Activity Detection) and NAVSAD (Non-Acoustic Sensor
Voiced Speech Activity Detection) systems. *213 Patent, 4:27-30, 10:12-52; 11:1-
29. The specification describes that one of the key advances of the technology is
using the “difference in frequency content between two microphones to calculate a
relationship between the signals of the two microphones.” Id., 11:20-23. The prior
art, in contrast, “attempt[s] to use the time/phase difference of each microphone to
remove the noise outside of an ‘area of sensitivity.”” Id., 11:23-26. Ex. 2005, 4 31.

The advance on the prior art is illustrated in Figures 4 and 3 of the 213 Patent.
There, the specification provides illustrative embodiments for creating the virtual
microphone signals, V; and V,, respectively, from two omnidirectional physical
microphone signals (O; and O;). Each embodiment includes: 1) a calibration filter

(a0), 11) a filter that describes a relationship for speech (B), and 1ii) a delay filter (z).
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’213 Patent, FIGS. 3, 4; Ex. 2005, q 32. *213 Patent, 5:29-35 (“o(z) is a calibration
filter used to compensate O,’s response so that it is the same as O;, B(z) is a filter
that describes the relationship between O; and calibrated O, for speech, and vy is a
fixed delay that depends on the size of the array.”).

The ’213 Patent explains that “[i]t is assumed that O, is closer to the speech
source (the user’s mouth)” /d., 4:64-65. In the above Figures, a(z) and B(z) represent
filters, where B(z) can be fixed or adaptive. Id., 6:17-18. Ex. 2005, 9] 33.

The relationship of Vi and V, can be described in the digital frequency domain
(z variable) as:

F oz ==z oz W 2+ (7

Folz)=az) Oz =Pz ()Y
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’213 Patent, 5:20-35. In the above equations (and FIG. 3 and FIG. 4 from Ex 1001),
“a(z) 1s a calibration filter used to compensate O,’s response so that it is the same as
O, B(z) is a filter that describes the relationship between O; and calibrated O, for
speech, and Y is a fixed delay that depends on the size of the array” Id., 5:29-33;
Ex. 2005, 9 34.

Ideally, the microphones O; and O, are assumed to be calibrated so that “their
response to a source located the same distance away was identical for both amplitude
and phase.” ’213 Patent, 28:65-67. However, this 1s not always feasible in practice
and the calibration filter o(z) can be determined using adaptive algorithms, for
example, so that in the presence of speech only signals (with no or low levels of
noise), the microphone signals O; and O; satisfy the relationship O,(z) = a(z) Oa(z).
Id., 28:64-29:31; Ex. 2005, q 35.

After the calibration filter a(z) is determined, the filter f(z) can be determined,
either from the geometry of microphones relative to the target speech source or, in
other claimed embodiments, by using an adaptive filter algorithm to satisfy the

relationship:

a2

7 ""['.:i'| (z)

Bz =

’213 Patent, 5:53-6:11; Ex. 2005, 9] 36.
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The Voice Activity Detection (VAD) is based on computing the ratio R:

*

Vil [ =PRe@0 @)+ 01(zk)
V230 (o205 - B0z )

where “double bar indicates norm and again any size window may be used. If B (2)
has been accurately calculated, the ratio for speech should be relatively high (e.g.,
greater than approximately 2) and the ratio for noise should be relatively low (e.g.,
less than approximately 1.1).” ’215 Patent, 6:20-32. If the ratio R is above a
threshold, speech is present, otherwise speech is absent. Id., FIG. 5 (510). “Many
techniques known to those skilled in the art (e.g., smoothing, etc.) can be used to
make R more amenable to use in generating a VAD and the embodiments herein are
not so limited.” /d., 6:38-41; Ex. 2005, 4] 37.

III. THE RELEVANT ALLEGED PRIOR ART
A. Avendano (U.S. Patent No. 8,194,880)
U.S. Patent No. 8,194,880 (“Avendano”) (Ex. 1005) was filed on January 29,

2007, and issued on June 5, 2012.

Avendano describes “[s]ystems and methods for utilizing inter-microphone
level differences (ILD) to attenuate noise and enhance speech.” Ex. 1005, Abstract.
In exemplary embodiments, “primary and secondary acoustic signals are received
by omni-directional microphones, and converted into primary and secondary electric

signals”. Id. Further, “[a] differential microphone array module processes the
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electric signals to determine a cardioid primary signal and a cardioid secondary
signal.” Id. The cardioid signals are “filtered through a frequency analysis module”
and “[e]nergy levels of the signals are then computed, and the results are processed
by an ILD module using a non-linear combination to obtain the ILD.” Id. In
exemplary embodiments, “the non-linear combination comprises dividing the
energy level associated with the primary microphone by the energy level associated
with the secondary microphone. The ILD is utilized by a noise reduction system to
enhance the speech of the primary acoustic signal.” Id.; Ex. 2005, 9| 60.

FIG. 4a in Avendano represents an illustrative embodiment utilized in the

Petition and the Declaration of Dr. Kenny.

Frequency Energy Module ILD Module
DMA Module 302 Analysis Modules 306 308
402 S
2
X ) . -
1P l = > 304 -l |
> Noise
) "-[_}_ Reduction
~ 9 - | System
406 T AJ—’ zm 310
7 2
x, P B — 25, > 304 - |
404
b

FIG. 4a

’213 Patent, FIG. 4a; Pet., 10; Ex. 1003, q 60; Ex. 2005, § 61.
Avendano uses two ‘“delay nodes” 402 and 404 to delay the primary and

secondary acoustic signals. Ex. 1005, 5:15-24. The gain module 406 computes a gain
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factor to equalize the signal levels. /d., 5:36-39. The two subtraction units then create
cardioid primary (Cs) and cardioid secondary (Cy) signals. Id., 5:25-35; Ex. 2005,
94 62. The Cs signal is the cardioid signal in the forward direction. Ex. 2004, 33:24-
34:6. The C, is the cardioid backward signal. Ex. 1005, 34:7-11. As a result of this
processing, the Crand C, signals are strongly directional, with the C¢having a strong
response in the forward direction and a null in the backward direction, and the C,
signal having a strong response in the backward direction and a null in the forward

direction. /d., 35:11-36:11. 1d., FIG. 6; Ex. 2005, 99 62-63.

D— .o =

Array Processing Simulation Tool

Pl 5 E'

Pt o —1 [
FIG. 6

Ex. 1005, FIG. 6 (annotations added).
Following the DMA Module, the signals are processed through a frequency

analysis module 304. Id., 5:40-48. The frequency analysis module may filter the
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signals. /d. The system then calculates the power estimates associated with each
signal, and then uses those estimates to generate the inter-microphone level
differences. Id., 6:7-20; Ex. 2005, 9] 64.

B.  Visser (U.S. Patent No. 7,464,029)
U.S. Patent No. 7,464,029 (“Visser”) (Ex. 1006) was filed on July 22, 2005,

and 1ssued on December 9, 2008. Visser discusses “a signal separation process [that]
1s associated with a voice activity detector.” Ex. 1006, Abstract. Notably, “[t]he
voice activity detector is a two-channel detector, which enables a particularly robust
and accurate detection of voice activity.” Id. Visser uses Independent Component
Analysis (ICA) to separate speech signals from noise sources. /d., 3:3-20. Visser’s
method is also described as blind source separation. Id.; Ex. 2004, 49:9-50:6.

Ex. 2005, 9 66.
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While Petitioner mentions Visser’s voice activity detector (VAD), it does not
rely on the VAD or argue that it would be part of its combination. Pet., 16; Ex. 2004,
61:14-63:6. Ex. 2005, 9 67.

Visser explains that its VAD “receives two input signals 105, with one of the
signals defined to hold a stronger speech signal.” Ex. 1006, 8:31-35. When the VAD
detects speech, it “generates a control signal 107.” Id., 8:36-38. As Visser explains,
the VAD “enables a more stable and effective speech separation process.” Id., 8:45-

47; Ex. 2005, 9 68.
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The Petition states that Visser’s VAD takes as input “processed signals” that
include “(1) a ‘speech channel’ that ‘contains predominantly desired signals,” and
(i1) a ‘noise channel’ that ‘contains predominantly noise signals’ (e.g., generated by
‘ICA or BSS processing’).” Pet., 16. Dr. Kenny states that “[t]he ‘speech channel’
and the ‘noise channel’ are provided as inputs to the “VAD 106’ (e.g., the ‘input
signals 105) to determine ‘when speech is present.”” Ex. 1003, 9 74; Ex. 2005, 4] 69.

Both the Petition and Dr. Kenny leave out a critical portion of Visser. Visser
explains that input signals to the VAD are received directly from the microphones.
Ex. 1006, FIGS. 2, 3; 11:27-12:1. The VAD then makes a comparison based on those

signals as to whether speech is occurring. /d., FIG. 3; Ex. 2005, 9 70.

/ 200
206 \
POSITION A FIRST MICROPHONE
CLOSER TO THE SPEECH SQURCE
THAN A SECOND MICROPHONE

207 |

N\ RECEIVE A SIGNAL FROM EACH OF THE
MICROPHONES

208\ |

MONITOR ATHRESHOLD DIFFEREMCE
AND COMPARE ENERGY LEVELS

00 ’ I 210
N /
THE FIRST MIC SIGNAL THE SECOND MIC
HAS A HIGHER
SIGNAL HAS A HIGHER
ENERGY LEVELTHEN  $

Vel THE NERGY LEVEL THEN
SECONL THE FIRST MIC SIGNAL

212 l
213
LIKELY SPEECH \LIKELY NOISE

FIG. 3

Ex. 1006, FIG. 3.

10
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After processing, the signal is then compared again, to form a two channel
VAD that generates a control signal. /d., 8:48-9:5, FIG. 4; Ex. 2005, 4 71.

The control signal is used to control multiple aspects of the remainder of the
Visser system. Ex. 1006, 9:6-10:51. The control signal controls whether the speech
separation process is active (id., 8:38-43), when the filters may adapt (id., 8:40-43,
9:7-21, 9:29-32), and other aspects of Visser’s post processing. Ex. 2005, § 72.

In the relevant embodiment, Visser uses cross filters w,; and wi; to separate
noise and speech. The filters are adaptive filters. Ex. 1006, 17:29-18:29; Ex. 2005,

q73.

600
/

X,(t)
610 ‘ ¥, (0
- \E_I .!/scura-.:t " 'J ' sc_facl Qf_ﬁ_}_
gee \b-—‘l/’“_mﬂ ki sc_iaat |—< o
x{t) AL
FIG. 10

In FIG. 10, input signals X; and X, are received from the input channels 610
and 620. Ex. 1006, 17:29-50. The filters w»; and w, are applied to each signal to

produce the channels of separated signals. /d.; Ex. 2005, 9§ 74.

11
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C. Avendano/Visser Combination

Petitioner asserts that a POSITA would “incorporate Visser’s ‘ICA process’
into Avendano’s system to further enhance the differences in speech content in
Avendano’s two processed signals, such that speech is detected with a greater degree
of accuracy, ‘even in a changing acoustic environment.’” Pet., 17; Ex. 2005, § 75.

Petitioner illustrates its combination with a modified FIG. 4a from Avendano:

Frequercy | | Ersegy Bboduis
DM Whoduse 302 Arambyain Foxides ang

Llird
r_lp L -l r 1
L@ Visser’s cross filter wz ,l |
' adychion
4 a VETT™ System
IR ERE:

4
406

FB'H Visser’s cross filter wy;
'2 D i J:.l ll
. 4

FIG. 4a

Ex. 1005, FIG. 4a (modified)

Pet., 20; Ex. 2005, 9] 76. Petitioner’s expert confirmed that, other than the W»; and
W, filters and possible connections between them, no other portion of Visser would
be incorporated into the combination. Ex. 2004, 61:14-63:6. Ex. 2005, 9 77.

In Petitioner’s combination, microphones are arranged as they are in
Avendano. Ex. 2004, 64:15-24. Thus, the signals are received from two
microphones: one that is nearer to a speaker and one that is further away. Ex. 1005,

3:27-35; Ex. 2004, 37:8-19; Ex. 2005, q 78.

12
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FIG. 1a

IV. CLAIM CONSTRUCTION

Petitioner asserts that no construction is necessary to resolve the issues in this
proceeding. Pet., 7. However, as discussed below, the proper construction of the key
term “filter that describes a relationship for speech between the first physical
microphone and the second physical microphone” is required to resolve Petitioner’s
invalidity arguments.

A.  “filter that describes a relationship for speech between the

first physical microphone and the second physical
microphone” [Claims 14, 42]

Jawbone’s Construction Petitioner’s Construction

“A filter that alters a signal based on the | No construction necessary.
non-temporal components of relative
responses to speech of the first and
second physical microphones”

13
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The key dispute as to this term is whether it encompasses a simple “delay
filter” or requires more. To that end, Jawbone has revised its construction of the term
“filter that describes a relationship for speech between the first physical microphone
and the second physical microphone” to “a filter that alters a signal based on the
non-temporal components of relative responses to speech of the first and second
physical microphones.” Realtime Data, LLC v. lancu, 912 F.3d 1368 (Fed. Cir.
2019) (“The Board is required to construe ‘only those terms . . . that are in
controversy, and only to the extent necessary to resolve the controversy.’”). On
institution, the Board declined to construe this term! because it did not find
lexicography or disavowal in the preliminary record. Paper 13 (“Inst. Dec.”), 10-11.

However, the specification clearly disavows the concept of a delay filter,
alone, constituting the “filter that describes a relationship for speech” (hereinafter,

“relationship filter”). Instead, the specification explains that an advance over the

I Jawbone’s construction in its Preliminary Response was “[a] filter that alters the
magnitude of a signal based on the relative responses to speech of the first and
second physical microphones.” Paper 10 (“POPR”), 10. While Jawbone believes its
preliminary construction was and is correct, it proposes this refined construction to

narrow the dispute before the Board during trial. Ex. 2005, 99 39-40.

14
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prior art is avoiding using “the time/phase difference of each microphone.” 213
Patent, 11:23-26.

The NAVSAD and PSAD systems include an array algorithm for
speech detection that uses the difference in frequency content
between two microphones to calculate a relationship between
the signals of the two microphones. This is in contrast to
conventional arrays that attempt to use the time/phase difference
of each microphone to remove the noise outside of an “area of
sensitivity”. The methods described herein provide a significant
advantage, as they do not require a specific orientation of the

array with respect to the signal.

’213 Patent, 11:20-29 (emphasis added). A POSITA would thus understand that a
key advance and advantage is to move away from a delay-based method. Ex. 2005,
19 41-43.

The specification describes several advantages in moving away from delay-
based processing. For example, “the systems described herein are sensitive to noise
of every type and every orientation, unlike conventional arrays that depend on
specific noise orientations.” *213 Patent, 11:30-39. “This results in a robust signal
processing system with respect to the type of noise, microphones, and orientation
between the noise/signal source and the microphones.” Id.; Ex. 2005, 9 44.

To achieve its goal of improving on time/phase processing, the specification

describes three different filters: a calibration filter (a(z)), a delay filter (z7), and the

15
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filter that describes a relationship for speech (B(z)). 213 Patent, 5:20-51, FIG. 3,
FIG. 4. The delay vy is “a fixed delay that depends on the size of the array.” Id., 5:32-
33; Ex., 2005, 9§ 45.

FIG. 3 illustrates the relationship:

L

Calibration filter
02 o2 2Ommat

/

Adaptive filter Delay filter
B(2) 7=
/

FIG.3

The specification further specifically identifies B(z) as the filter describing the
relationship for speech. *213 Patent, 5:31-32 (“B(z) is a filter that describes the
relationship between O: and calibrated O: for speech”). The specification provides
two methods to calculate B(z): 1) as a function of the distance between each
microphone and the user’s mouth (id., 5:52-59); and 2) adaptively (id., 6:1-16).

Ex. 2005, 99 46-47.

16
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) ) . a(zy04(2)
fizl= — = N o) = T
f dr oy +d A2 v (2)

In either case, the B(z) compensates for the difference in response to speech
of the two microphones, not the temporal difference. By increasing or decreasing the
magnitude of the filtered signal, for example, as a function of frequency content, the
filter adjusts the signal to account for the relative strengths of the speech signal
received over the range of frequencies of interest—i.e., the closer microphone is
attenuated to the same speech level received at the farther microphone and this
attenuation may change as a function of frequency content. Indeed, the separate
delay, which is defined in terms of distance and the speed of sound, compensates for

the temporal difference based on the distance between the microphones. 213 Patent,

5:35-45; Ex. 2005, 99 48-49.

T IS

The constant d is the distance between the two microphones. *213 Patent,
5:43-44; 4:66-67 (“If the microphones and the user’s mouth are all on a line, then
d=2d,, the distance between the microphones.”). The constant c is “the speed of

sound in air.” Id., 5:43-44; Ex. 2005, q 50.

17
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Thus, as explained above, every embodiment in the specification treats the
relationship filter as different from, and performing a different purpose than, the
delay filter. Moreover, including functionality beyond mere delay is one of the key
advances, and provides the advantage that the array does not require “a specific
orientation.” *213 Patent, 11:26-30. The specification also spends significant time
and space explaining how to calculate and use the B filter, while spending far less on
the delay and a filters. Ex. 2005, 99 52-53. The above facts constitute a clear and
unmistakable disavowal of using a delay filter as the claimed relationship filter.
Techtronic Indus. Co., v. Int’l Trade Comm’n, 944 F.3d 901, 907 (Fed. Cir. 2019)
(“A disavowal must be clear, but it need not be explicit.”).

The Techtronic decision is instructive. There, the specification lacked an
express disavowal. Id. However, the specification’s description of a prior art’s
feature (there, the location of a detector in the head unit of a garage door opener) as
a problem to be overcome, plus the patent’s own disclosure of overcoming those
problems, constituted a disavowal. Id. at 907-09. The patent’s consistent disclosure
of every embodiment lacking that feature further supported the implied disavowal.
ld.

The situation here is similar. Just as in Techtronic, every embodiment uses a
B filter that is different from the delay filter, and the thrust of the patent is how to

implement that filter. Moreover, the patent describes delay-only processing as

18
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deficient, and explains how it overcomes the problems of such a system with the 3
filter. A POSITA would understand that the key component of the invention is the
relationship filter—not the delay or calibration filters. Ex. 2005, 9] 54.

In its Preliminary Reply, Petitioner argued that Jawbone’s construction would
exclude disclosed embodiments. Paper 11 (“Reply”), 2-3. But the only so-called
embodiments Petitioner identified are the delay filter and calibration filter. /d.
Neither of these filters are embodiments of the imvention; they are merely
components of embodiments. Indeed, as discussed above, every disclosed
embodiment includes a B filter. Jawbone’s construction does not exclude any
embodiments, as it allows for the unclaimed delay or calibration filters. Ex. 2005,
19 55-56.

The second problem with BioGenex’s argument is that each
claim does not necessarily cover every feature disclosed in the
specification. When the claim addresses only some of the
features disclosed in the specification, it is improper to limit the
claim to other, unclaimed features. Here, the claims of the 861
patent are directed toward automated methods of dispensing that
use bar codes to determine which reagents should be dispensed
onto which slides. Although the preferred embodiments also
contain a ‘direct dispensing’ feature, the inventors were not
required to claim this feature in the ’861 patent and, indeed,

did not do so.
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Ventana Med. Sys., Inc. v. Biogenex Labs., Inc., 473 F.3d 1173, 1181 (Fed. Cir.
2008) (emphasis added and citations omitted).

Moreover, dependent claims add in the same delay and calibration that
Petitioner argues would be excluded. Claims 4 and 17 each apply a delay to the
intermediate signal. Similarly, other claims cover the calibration filter a. For
example, dependent claims 3 and 15 add limitations that cover a calibration applied
to the second signal. These are the exact embodiments disclosed in the specification

and shown in FIG. 3. Ex. 2005, 9 56-57.

Calibration filter
211 a 2Onnat

/

Adaptive filter _| Delay filter
6 (Z) 7 '7
/

Intermediate signa

FIG.3

’213 Patent, FIG. 3 (annotations added). In view of these claims, a POSITA would
understand that the relationship filter was different than the calibration and delay
filters. PSN Illinois, LLC v. Ivoclar Vivadent, Inc., 525 F.3d 1159, 1166 (Fed. Cir.

2008) (“[C]lourts must recognize that disclosed embodiments may be within the
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scope of other allowed but unasserted claims. ... In such cases, unasserted or
cancelled claims may provide ‘probative evidence’ that an embodiment is not within
the scope of an asserted claim.”). The Federal Circuit has construed claims similarly
in these circumstances. For example, in August Tech. Corp. v. Camtek, Ltd., 655
F.3d 1278 (Fed. Cir. 2011), the Federal Circuit reversed a construction of “plurality
of wafers” that would have encompassed a single wafer. Id. at 1285-86. The
specification disclosed both single and multiple wafer embodiments, but “[t]he fact
that the claims at issue cover only the latter—a plurality of known good wafers—is
little cause for concern.” Id. at 1285. “This is especially true where, as here, other
unasserted claims in the parent patent cover the excluded embodiments.” Id. The
circumstances present a much less difficult question; the claims, under Jawbone’s
construction, cover all embodiments in the specification. They simply give effect to
the inventor’s clear distinction between the relationship filter and the calibration or
delay filters.

A POSITA reading the claim in light of the specification, and with the explicit
description that the invention improves over delay-based prior art, would therefore
understand that the “filter that describes a relationship for speech between the first
physical microphone and the second physical microphone” refers to “a filter that

alters a signal based on the non-temporal components of relative responses to speech
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of the first and second physical microphones.” Ex. 2005, 9 58. At the very least, a
POSITA would understand that a delay filter alone could not meet the limitation.
Accordingly, the Board should adopt Jawbone’s construction.

V. LEVEL OF ORDINARY SKILL IN THE ART

A person of ordinary skill in the art would have a bachelor’s degree in
computer engineering, computer science, electrical engineering, mechanical
engineering, or a similar field, and approximately three years of industry or academic
experience in a field related to acoustics, speech recognition, speech detection, or
signal processing. Work experience can substitute for formal education and
additional formal education can substitute for work experience. Ex. 2005, 99 26-27.

VI. ARGUMENT
A.  Legal Standard

The question of obviousness is resolved on the basis of underlying factual
determinations, including: (1) the scope and content of the prior art, (2) any
differences between the claimed subject matter and the prior art, (3) the level of skill
in the art, and (4) where in evidence, so called secondary considerations. Graham v.
John Deere Co. of Kansas City, 383 U.S. 1, 17-18 (1966). A claim is only
unpatentable under 35 U.S.C. § 103 if “the differences between the subject matter
sought to be patented and the prior art are such that the subject matter as a whole

would have been obvious at the time the invention was made to a person having
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ordinary skill in the art to which said subject matter pertains.” KSR Int’l Co. v.
Teleflex Inc., 550 U.S. 398, 406 (2007) (quoting 35 U.S.C. § 103).

“An invention is not obvious simply because all of the claimed limitations
were known in the prior art at the time of the invention. Instead, we ask ‘whether
there is a reason, suggestion, or motivation in the prior art that would lead one of
ordinary skill in the art to combine the references, and that would also suggest a
reasonable likelihood of success.’” Forest Lab’ys, LLC v. Sigmapharm Lab’ys, LLC,
918 F.3d 928, 934 (Fed. Cir. 2019). “Of course, concluding that the references are
within the scope and content of the prior art to be considered for obviousness does
not end the inquiry. Graham makes clear that the obviousness inquiry requires a
determination whether the claimed invention would have been obvious to a skilled
artisan.” Apple Inc. v. Samsung Elecs. Co., 839 F.3d 1034, 1050 n.14 (Fed. Cir.

2016).
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B. GROUND 1: The Combination of Avendano and Visser
Does Not Render Obvious Claims 14-17, 35-42

1. Petitioner’s Combination Does Not Disclose or
Render Obvious “the processing component forming
a filter that describes a relationship for speech
between the first physical microphone and the second
physical microphone,” as Required by All Challenged
Claims

All Challenged Claims? require “forming a filter that describes a relationship
for speech between the first physical microphone and the second physical
microphone.”

a) Avendano’s Delay Node Does Not Render
Obvious the Claimed Filter

Petitioner first argues that Avendano discloses this limitation via its “delay
node 402.” Pet. at 25-27. As explained above, under the proper construction, the
claim requires “a filter that alters a signal based on the non-temporal components of

relative responses to speech of the first and second physical microphones.”

2 Meta did not challenge Claims 37 and 38, but LG and Sony did. LG has been
terminated, and as of filing, Sony is subject to a motion to terminate. Jawbone
understands that Claims 37 and 38 are therefore no longer in this proceeding. To the
extent the Board determines those claims are still under challenge, they are not

obvious for the same reasons set forth herein as to Claim 14.
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Avendano’s delay node, even if implemented as an all-pass filter, does not meet this
requirement. Ex. 2005, 99 81-86.

Indeed, the only relationship Petitioner identifies is “a temporal relationship
for speech between the first and second signals.” Pet., 26. Petitioner describes this
relationship in nearly identical terms to the *213 Patent’s delay filter:

In Avendano, “due to a space difference between the microphones,”

and because the speed of sound propagation in air is widely known to

be approximately 330 m/s, there will be a “difference in times of arrival
of the signal from a speech source to the microphones.”

1d.; Ex. 2005, q 82.

Simple mathematics shows that the temporal relationship between the
microphones is defined as the distance between them divided by the speed of sound
in air. That is exactly the relationship handled by the separate delay filter in the *213

Patent. *213 Patent, 5:35-51; Ex. 2005, q 83.

T IS

’213 Patent, 5:41-45 (“where again d=2d, and c is the speed of sound in air”); 4:66-

67 (defining d=2d, as the “distance between the microphones™).
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As discussed above, the inventor of the *213 Patent specifically distinguished
his speech detection process from those based on delays. Thus, to meet the
limitation, the filter must do more than merely delay the signal. Ex. 2005, 4] 84.

In sum, the delay node merely delays a signal for a predetermined time. Ex.
2004, 27:24-29:22. For the reasons stated above, it 1s therefore not the claimed “filter
that describes a relationship for speech between the first physical microphone and
the second physical microphone.”® Petitioner’s obviousness arguments do not
obviate this deficiency. Ex. 2005, 9 85.

Accordingly, Avendano does not disclose or render obvious this limitation.

b) A POSITA Would Not Make the
Avendano/Visser Combination

Petitioner secondarily relies on its Avendano/Visser combination for this
limitation. Pet., 28-29. However, a POSITA would not make the combination
because it would provide no benefit and, indeed, would likely result in numerous
errors. Ex. 2005, 9 88. Indeed, Petitioner’s combination is based entirely on a

hindsight effort to meet the claims.

3 The Petition does not argue that Avendano’s gain is the relationship filter. Pet., 25-
28. However, Petitioner raised such a mapping in its Preliminary Reply. The gain is
not the relationship filter because it does not describe a relationship for speech.

Instead, it is simply a gain that matches signal strengths. Ex. 2005, 9 85.
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At the outset, the proposed Avendano/Visser combination would not function
properly. Visser relies on a separate VAD to control the ICA process on which
Petitioner relies, particularly the adaptation of the W, and W5, filters on which
Petitioner relies. Ex. 1006, 9:6-32 (“In this way, the speech separation process only
applies its adaptive learning processes when desired speech is likely occurring.”);
9:29-32 (“By turning the ICA off when desired speech is not present, the ICA filters
do not inappropriately adapt, thereby enabling adaptation only when such adaptation
will be able to achieve a separation improvement.”); 9:6-43; Ex. 2005, 99 89-90.
Indeed, as Petitioner’s expert explained, the Wi, and W5, filters (shown in Visser
FIG. 10) are part of Visser’s signal separation process as shown in FIG. 1. Ex. 2004,

50:24-51:18.
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Ex. 1006, FIG. 1.

The adaptation is controlled based on the input signals received from the
microphones. Ex. 2005, 9 89-90.

Petitioner’s combination does not include Visser’s VAD. Ex. 2004, 59:5-61:4,
61:14-63:6; Ex. 1006, 9:25-29 (“This ‘on’ and ‘off’ state can be monitored and
controlled by the voice activity detection module 185 based on comparing energy
content between input channels or desired speaker a priori knowledge such as

specific spectral signatures.”).
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Instead of using Visser’s VAD, Petitioner proposes to use Visser’s filters as
part of the Avendano VAD. Pet., 17-21; Ex. 2004, 61:14-63:6; Ex. 2005, 4 91.

As Dr. Sayeed explains, omitting Visser’s VAD will cause the filters to adapt
continuously, regardless of whether speech is occurring. This continuous adaptation
will result in the W, filter adapting to remove noise, rather than speech, from the
first signal. When the system later subtracts the filtered first signal from the second
signal, the C, cardioid signal will include more speech content and less noise content
than Avendano alone. Ex. 2005, 99 92-93.

Because the C, cardioid signal includes more content from the X; microphone,
it will no longer be strongly directional as shown in Avendano, FIG. 6. This will
lead to the signal becoming distorted, which will likely lead to false positives and
negatives at the ILD stage. A POSITA would therefore recognize that introducing
Visser’s filters would result in a less accurate VAD than Avendano alone. Ex. 2005,
9 94.

Accordingly, a POSITA would not be motivated to include Visser’s additional
filters into Avendano when the result is a less effective system. Ex. 2005, 9 95-96.

Instead of considering what a POSITA would do at the time of the invention,
Petitioner and its expert performed a hindsight-based search to find the *213 Patent’s
functionality in various references. Ex. 2004, 71:20-73:5. Indeed, the Petition itself

notes this hindsight bias when it states that “[t]o the extent that Avendano alone does
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not describe each of the features of [1b] [sic], it would have been obvious to modify
Avendano’s system in view of Visser fo include these features.” Pet., 27 (emphasis
added).

Therefore, Petitioner has not shown that Claims 14 and 42 (and their
dependent claims) would have been obvious. The Board should issue a Final Written
Decision finding all claims not shown unpatentable.

2. The Avendano/Visser Combination Does Not Render
Claim 17 Obvious Because it Does Not Disclose or

Render Obvious “applying a delay to the first
intermediate signal”

Claim 17 depends from Claim 15 and adds the limitation “the device of claim
15, comprising applying a delay to the first intermediate signal.” Petitioner argues
that this limitation is disclosed by Avendano’s delay node 402 or the Visser cross-
filters. Pet., 36-37. Petitioner is wrong because neither Avendano alone nor
Avendano/Visser apply any delay to the first intermediate signal. Ex. 2005, 9 97-
105.

As recited in Claim 14, the first intermediate signal is generated by “applying
the filter to the first signal to generate a first intermediate signal.” “The filter” is the
relationship filter discussed above. The plain language of the claim states that the

intermediate signal exists only after applying the filter. Ex. 2005, 9 99.
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However, under Petitioner’s Avendano theory, the delay node is the “filter.”
Thus, the intermediate signal is the signal output from the delay filter and the delay
is not applied to it. Petitioner’s own annotated Figure demonstrates the contradiction

in Petitioner’s theory. Ex. 2005, 9 100.
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x, PO T = il '
: = | 304 _| .
| % |

Pet., 36.

As Petitioner admits, “Avendano’s first intermediate signal is an output of
‘delay node 402,” which is generated by applying ‘delay node 402’ (i.e., a filter) to
the first signal.” /d. In other words, the delay is applied to the “first signal” not the
first intermediate signal. Ex. 2005, 4 101.

Avendano therefore does not disclose this limitation. Petitioner does not
suggest that it would be obvious to introduce a further delay after delay node 402.
Pet., 35-36; Ex. 2005, 9 102.

Petitioner’s Avendano/Visser combination has the same flaw, as shown in

Petitioner’s own Figure:
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Pet., 37; Ex. 2005, 9 103.

Just as with Avendano alone, Petitioner has identified the first intermediate
signal as the output from the Visser cross-filter. But that signal does not exist until
after the cross-filter. Pet., 37, see also Pet., 32 (“According to the modification, the
first intermediate signal is an output of ‘cross filter wz;,” which is generated by
applying ‘cross filter w,,’ to a first signal x,.” (emphasis added)). Ex. 2005, q 104.

Avendano thus does not disclose this limitation. Petitioner does not suggest
that it would be obvious to introduce a further delay after the cross filter.

Accordingly, the combination of Avendano and Visser does not disclose claim
17’s limitation and does not render Claim 17 obvious. Ex. 2005, 99 105-106.

C. GROUND 2: Avendano, Visser, and Bisgaard Do Not
Render Obvious Claims 18-26, 33, and 34

Claims 18-26 and 34 are dependent on Claim 17 and its parent Claim 14. The

Petition relies on its Ground 1 arguments for the limitations of Claims 14 and 17.
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The Petition does not argue that the addition of Bisgaard remedies its Ground
1 deficiencies as to Claim 14. Ex. 2005, 99 107-108.

1. The Avendano/Visser/Bisgaard Combination Does
Not Remedy Ground 1’s Deficiencies as to Claim 17

The Petition also does not argue that the addition of Bisgaard remedies its
Ground 1 deficiencies as to Claim 17. In particular, Petitioner does not use Bisgaard
to add a delay to the intermediate signal, but only to set the amount of delay
introduced by either Avendano’s delay node 402 or Visser’s cross filter before the
intermediate signal.

As an example of applying Bisgaard’s teaching regarding delays
to Avendano’s system, a POSITA would have found it obvious
to configure each of Avendano’s “delay nodes” to “delayl[] the
digitized sound signal” received by each of Avendano’s physical
microphones “by the amount of time used by a sound signal to
propagate in the 0° azimuth direction from the front microphone
20 to the rear microphone 22,” as taught by Bisgaard (e.g., to
account for the delay in the arrival of sound between the two
microphones). Ex. 1010, [0042]; Ex. 1011, 5:22-24; Ex. 1003,
9 234.

Pet., 44 (emphasis added). Dr. Kenny confirmed this under cross-examination.

Ex. 004, 75:14-78:2.
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Therefore, introducing Bisgaard does not remedy the lack of a delay applied
to the intermediate signal and Petitioner has not shown that Claim 17 would have

been obvious. Ex. 2005, 9 109-110.

2. The Avendano/Visser/Bisgaard Combination Does
Not Disclose or Render Obvious Claim 19

Claim 19 depends from Claim 18, and adds the limitation: “The device
of claim 18, wherein the forming of the first virtual microphone comprises applying
the filter to the second signal.”

Petitioner argues that its combination meets this limitation through Visser’s
cross filter Wy, as incorporated into Avendano. Pet., 47. However, W, is not “the

filter” in Petitioner’s combination. Ex. 2005, 99 111-122.
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Pet., 47.
The claim requires “applying the filter to the second signal.” As discussed
above and as recited in Claim 14, “the filter” is the “filter that describes a relationship

for speech between the first physical microphone and the second physical
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microphone.” In Petitioner’s combination, the filter is applied to the first signal to
generate the first intermediate signal. Claim 14 states this explicitly: “the processing
component forming a second virtual microphone by applying the filter to the first
signal to generate a first intermediate signal.” Ex. 2005, 4 113-115.

Claim 19’s additional limitation—*“wherein the forming of the first virtual
microphone comprises applying the filter to the second signal”—therefore requires
that the same filter be applied to both the first and second signals. Ex. 2005, § 116.

Under Petitioner’s mapping, the W5, filter is applied to the first signal. Pet.,
32 (*“According to the modification, the first intermediate signal is an output of ‘cross
filter w,;,” which is generated by applying ‘cross filter wz;’ to a first signal x1.”
(emphasis added)). However, the separate W, filter is applied to the second signal.
Pet., 47 (“In the combination, Visser’s cross filter wi, would be applied to
Avendano’s second signal x,.”); Ex. 2005, 99 117-118.

As a POSITA would recognize, the Wi, and Wy, filters are individual filters
with separate purposes. Petitioner states that the Wy, filter acts “to further decrease
speech content in the second virtual microphone Cy.” Pet., 20. In contrast, the W,
filter acts “to further increase speech content in the first virtual microphone Cy.” 1d.
A POSITA would understand that the two filters (even if interconnected as IIR
filters) are separate filters and would have different coefficients. See Ex. 1006,

17:28-67; Ex. 2005, 9 119.
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Petitioner makes no arguments that it would be obvious to apply the same
filter to both signals.

Therefore, the Avendano/Visser/Bisgaard combination does not render Claim
19 obvious. Ex. 2005, 9 120-121.

D. GROUND 3: Avendano, Visser, Bisgaard, and Hou Do Not
Render Obvious Claims 27-29

Claims 27-29 are dependent, through various parent claims, on Claims 19, 17,
and 14. The Petitioner relies on Grounds 1-2 for the limitations of those claims. As
shown above, however, Avendano and Visser fail to disclose or render obvious
Claims 14 and 17, and Avendano/Visser/Bisgaard fails to render obvious Claim 19.
Petitioner does not argue that Hou remedies these deficiencies. See Pet. at 56-66.
Accordingly, Petitioner has not shown that any claim is rendered obvious under
Ground 3. Ex. 2005, 99 123-126.

E. GROUND 4: Avendano, Visser, Bisgaard, Hou, and
“Frequency Art” Do Not Render Obvious Claims 30-32

Claims 30-32 are dependent, through various parent claims, on Claims 19, 17,
and 14. The Petition relies on its Grounds 1-3 arguments for the limitations of those
claims.

As shown above, however, Avendano and Visser fail to disclose or render
obvious Claims 14 and 17, and Avendano/Visser/Bisgaard fails to render obvious

Claim 19. Petitioner does not argue that the “Frequency Art” remedies these
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deficiencies. See Pet. at 66-87. Accordingly, Petitioner has not shown that any claim
is rendered obvious under Ground 4. Ex. 2005, 99 127-130.

VII. CONCLUSION

As discussed above, Petitioner’s combinations fail to disclose or render
obvious key limitations of each Challenged Claim and, therefore, do not anticipate
or render obvious any claims. The Board should therefore issue a Final Written
Decision finding all Challenged Claims not shown to be unpatentable.

Respectfully submitted,

Dated: May 2, 2024 By: [Peter Lambrianakos /
Peter Lambrianakos (Reg. No. 58,279)
Lead Counsel for Patent Owner
FABRICANT LLP
411 Theodore Fremd Avenue,
Suite 206 South
Rye, New York 10580
Tel. 212-257-5797
Fax. 212-257-5796
Email: plambrianakos@fabricantllp.com
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