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LISTING OF CHALLENGED CLAIMS

Claim 1

1[pre] A system comprising:

1[a] an audio control source;

1[b] at least one cluster of at least one computing device,

1[c] the at least one computing device including:

1[c][1] a sound sensing mechanism, configured to sense a noise; and

1[c][11] a wireless transceiver, configured to wirelessly transmit and receive
data from the audio control source;

1[d] at least one output device, including:

1[d][1] a power source for operating the output device;

1[d][11] a speaker for outputting sound; and

1[d][iii]] | a communication mechanism, for receiving electronic information
from the audio control source; and

1[e] the audio control source, in electronic communication the at least
one cluster and the at least one output device, the audio control
source including:

1[f] a memory, containing computer-executable instructions for
connecting to the at least one cluster, and varying an output of the at
least one output device, providing an interface; and

1[g] a processor, for executing the computer-executable instructions,

wherein the computer-executable instructions include:

vi
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1[g][1] identifying one or more sounds within the noise;
1[g][11] isolating the one or more sounds;
I[g][111]] | determining if one or more of the one or more sounds includes a
frequency outside of a predetermined threshold;
1[g][1v] if one or more of the one or more sounds includes the frequency
outside of the predetermined threshold, altering the one or more of
the one or more sounds so that the frequency does not fall outside of
the predetermined threshold; and
1[g][v] outputting the one or more sounds on the at least one output device.
Claim 2
2[a] The system as recited in claim 1, further comprising: an interfacing
mechanism, the interfacing mechanism including:
2[b] a network adapter, configured to transmit and receive electronic
information through both wired and wireless communication; and
2[c] at least one input mechanism, configured to:
2[d] manipulate the interfacing mechanism; and
2[e] vary the output of the at least one output device.
Claim 3
3 The system as recited in claim 1, wherein the sound-sensing

mechanism is an omnidirectional transducer.

vii
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Claim 4

The system as recited in claim 1, wherein the sound-sensing
mechanism is selected from the group consisting of: an ultrasonic
transducer; an infrasonic transducer: and a microwave transducer.

Claim 5

The system as recited in claim 4, wherein the sensed noise includes
infrasonic or ultrasonic soundwaves.

Claim 6

The system as recited in claim 1, wherein the predetermined
threshold equates to a frequency determined to pose a risk of harm
to a user’s hearing capabilities.

Claim 7

The system as recited in claim 1, wherein the computer-executable
instructions further include: if one or more of the one or more
sounds includes the frequency outside of the predetermined
threshold, notifying a user, via a notification, that one or more of the
one or more sounds includes the frequency outside of the
predetermined threshold.

Claim 8

The system as recited in claim 1, wherein the computer-executable
instructions further include steps selected from the group consisting
of: panning the sensed noise; and equalizing the sensed noise.

viii
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Claim 9
9 The system as recited in claim 1, further comprising: an in-ear
device, wherein an audio output of the in-ear device auto-adjusts
based on signal energy sensed within a cluster or surrounding
clusters.
Claim 10
10 The system as recited in claim 1, wherein the altering the one or
more of the one or more sounds so that the frequency does not fall
outside of the predetermined threshold is performed automatically.
Claim 11
11[pre] A method of altering sensed noise prior to outputting the sensed
noise, comprising:
11][a] providing at least one audio control source;
11[b] providing at least one cluster of at least one computing device,
11]c] the at least one computing device including:
11[c][i] a sound sensing mechanism, configured to sense a noise; and
11[c][ii]] | a wireless transceiver, configured to wirelessly transmit and receive
data from the audio control source;
11[d] at least one output device, including:
11[d][i] | a power source for operating the output device;
11[d][i1] | a speaker for outputting sound; and

X
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11[d][ii1] | a communication mechanism, for receiving electronic information
from the audio control source; and

11]e] the audio control source, in electronic communication the at least
one cluster and the at least one output device, the audio control
source including:

11[f] a memory, containing computer-executable instructions for
connecting to the at least one cluster, and varying an output of the at
least one output device, providing an interface; and

11[g] a processor, for executing the computer-executable instructions;

11[g][i] | i1dentifying one or more sounds within the noise;

11[g][ii] | isolating the one or more sounds;

11[g][i11] | determining if one or more of the one or more sounds includes a
frequency outside of a predetermined threshold;

11[g][iv] | 1f one or more of the one or more sounds includes the frequency
outside of the predetermined threshold, altering the one or more of
the one or more sounds so that the frequency does not fall outside of
the predetermined threshold; and

11[g][v] | outputting the one or more sounds on the at least one output device.

Claim 12

12[a] The method as recited in claim 11, wherein the at least one
computing device further includes: an interfacing mechanism, the
interfacing mechanism including:

12[b] a network adapter, configured to transmit and receive electronic

information through both wired and wireless communication; and
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12[c]

at least one input mechanism, configured to:

12[d]

manipulate the interfacing mechanism; and

12[e]

vary the output of the at least one output device.

Claim 13

13

The method as recited in claim 11, wherein the sound-sensing
mechanism is selected from the group consisting of: an
omnidirectional transducer; an ultrasonic transducer; an infrasonic
transducer; an electro-optical transducer; and a microwave
transducer.

Claim 14

14

The method as recited in claim 13, wherein the sensed noise
includes infrasonic, ultrasonic, visible, or radio waves.

Claim 15

15

The method as recited in claim 11, wherein the predetermined
threshold equates to a frequency determined to pose a risk of harm
to a user’s hearing capabilities.

Claim 16

16

The method as recited in claim 11, further comprising: if one or
more of the one or more sounds includes the frequency outside of
the predetermined threshold, notifying a user, via a notification, that
one or more of the one or more sounds includes the frequency
outside of the predetermined threshold.

X1
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Claim 17

17

The method as recited in claim 11, further comprising: panning the
sensed noise.

Claim 18

18

The method as recited in claim 11, further comprising: adding one
or more audio effects to the sensed noise.

Claim 19

19

The method as recited in claim 11, further comprising: equalizing
the sensed noise.

Claim 20

20

The method as recited in claim 11, wherein the altering the one or
more of the one or more sounds so that the frequency does not fall
outside of the predetermined threshold is performed automatically.

Xii
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I. INTRODUCTION

Petitioners Samsung Electronics Co., Ltd. and Samsung Electronics America,
Inc. (“Petitioners” or “Samsung”) request inter partes review of claims 1-20 of U.S.
Patent No. 10,656,906 (“the 906 patent™).

II. GROUNDS FOR STANDING (37 C.F.R. § 42.104(A))

Petitioners certify that the 906 patent is available for inter partes review
(“IPR”), and that Petitioners are not barred or estopped from requesting IPR to
challenge the claims on the grounds herein.

III. STATEMENT OF PRECISE RELIEF REQUESTED FOR EACH
CLAIM CHALLENGED

A. Claims for Which Review is Requested

Petitioners respectfully request review of claims 1-20 (“Challenged Claims™)
of the 906 patent, and cancellation of these claims under 35 U.S.C. § 311 as
unpatentable.

B.  Statutory Grounds of Challenge

For purposes of this proceeding only, Petitioners apply the earliest alleged

priority date of the 906 patent: 09/23/2014. The AIA applies. The Challenged
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Claims should be canceled as unpatentable based on the following prior art

references and grounds:'

Prior Art At Least
Reference Date(s) Under

US20150195641
(“DiCenso641”) (EX1005) 01/06/2014 (filed) §102(a)(2)
US20140254842 .
(“Smith”) (EX1006) 09/11/2014 (published) §102(a)(1)
US20140337902
(“Holland”) (EX1007) 05/12/2014 (filed) §102(a)(2)
US20080031481 .
(“Warren’) (EX1008) 02/07/2008 (published) §102(a)(1)
US2008/0137873
(“Goldstein873) 06/12/2008 (published) §102(a)(1)
(EX1010)
Ground Claims Basis

1A 1,4-11, 13-20 §103: DiCenso641, Smith

1B 2,12 §103: DiCenso641, Smith, Holland

1C 3 §103: DiCenso641, Smith, Warren

2A 1,4-11, 13-20 §103: DiCenso641, Goldstein873, Smith

! Petitioners do not concede that any Challenged Claims satisfy requirements for

patentability that cannot be raised in IPR.
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Ground Claims Basis

§103: DiCenso641, Goldstein873, Smith,

2B 2,12 Holland

§103: DiCenso641, Goldstein873, Smith,

2C 3 Warren

IV. OVERVIEW OF THE 906 PATENT

The ’906 patent is directed to a system with devices “having the ability to
sense the frequency and magnitude of audio signals,” and using this information to
control audio output. '906Pat., 8:18-28. Previously, professionals (e.g., at concert
venues) and/or software controlled the audio to produce the desired output. See id.,
1:37-47. Prior systems, however, lacked granular control of a given individual
listener’s audio output. See id., 2:3-19.

The ’906 patent describes a system with “clusters of various computing
devices and wearable computers with sound management techniques and methods”
that can sense the sound and control audio output. /d., 8:5-29. An audio control
source collects audio data via integrated devices and adjusts outputs so that desired
sounds are intelligible, such as “important intercom announcements.” Id., 8:32-37.

FIG. 1 (reproduced below) illustrates a cluster 101 including computing

device 102 with sound sensing mechanism 150 and wireless transceiver 155. See id.,

10:39-46.
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"906Pat., FIG. 1
An output device 160 includes a speaker 170 and communications mechanism 175.
Id., 12:05-12:25. The output device 160 “is located within said at least one cluster
101, such that audio control source 111 may alter the power supplied to said speaker
170 in real-time.” Id., 12:20-25. In some embodiments, the system includes in-ear
systems. Id., 8:48-60, 12:3-5, FIG. 3 (element 112).

Figure 3 (reproduced below) illustrates audio control source 111
communicating with clusters. “The embodiment depicted [in figure 3] shows devices
that sense audio signal energy within the confines of a single cluster and then sends
data directly to an audio control unit and other clusters.” Id., 12:26-30. The audio
control source 111 adjusts “any connected output devices ... to ensure high
quality/fidelity output.” Id., 12:35-39; see also id. 13:2-6, FIG. 4 (step 208), 8:48-60

(adjusting “in-ear monitors”), 12:20-25 (adjusting speakers).

4
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i

Share data with other cluster(s)
and audio control unit.

f

Adjust audio (speaker)/in—ear
output at specified cluster
based on breached data info
shared and appropriate
thresholds/audio EQs.

[

'906Pat., FIG. 3, FIG. 4 (excerpted)

leep mode’

FIG.4

The *906 patent states the system performs “the functions of sensing and

isolating frequency bands associated with music instruments/human voices.” /d.,

8:63-66. The sensing devices sense the audio. /d., 13:59-61, FIG. 5 (step 305). The

“instruments and/or frequencies are identified and isolated from the sensed audio”

(step 310), and the signal amplitude is manipulated (step 315). Id., 13:62-14:1,

FIG. 5.

In addition, the 906 patent discloses notifying the user (step 325) when the

sensed audio is hazardous to hearing (step 320). /d., 15:46-54, FIG. 5. Further, the

system may control the dynamic range of the sensed audio to remove the hazardous

audio (step 330). /d., 15:60-63, FIG. 5. The system may also perform additional

functions, including panning the audio (step 335), “add[] depth and texture to audio
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output” (step 340), and equalizing the audio (step 345). Id., 15:63-67; see also,
FIGs. 5-6.

V. OVERVIEW OF THE PRIMARY PRIOR ART REFERENCES

The prior art references analyzed in the grounds below are analogous to the
’906 patent because they are within the same field of endeavor as the 906 patent
and are reasonably pertinent to one or more problems addressed by the *906 patent.
Kyriakakis, §949-60.

A.  DiCenso641 (EX1005)

DiCenso641 is directed generally to “a system or method for generating a user
controllable auditory environment for a user.” DiCenso641, [0019]. A user
personalizes or customize his/her auditory environment using system 100 by setting
different user preferences applied to different types or groups of sounds selected by
an associated user interface.” Id., [0023]. For example, a user interface “allows user
120 to create a personalized or customized auditory experience by setting his/her
preferences ... for associated sound types to indicate which sounds to amplify,
cancel, add or insert, or attenuate, respectively.” Id., [0028]. DiCenso641 also
discloses that “[o]ther functions may be used to enhance a sound by providing
equalization or filtering, selective attenuation or amplification of one or more

frequencies of an associated sound, or replacing an undesired sound with a more
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pleasant sound (using a combination of cancellation and addition/insertion, for
example).” 1d.

DiCenso641 discloses that “system 100 includes a wearable device 130 that
includes at least one microphone, at least one speaker, and a microprocessor-based
digital signal processor (DSP) ...” Id., [0022]. Wearable device 130 may be
implemented by multiple earpieces 134 “that each contain an associated speaker
and one or more microphones or transducers ...” Id. The “earpieces 134, may also
be equipped with wireless communication (integrated Bluetooth or Wi-Fi) to
connect with various external sound sources, an external user interface, or other
similar wearable devices.” DiCenso641, [0025].

DiCenso641 discloses implementing the user interface “within a separate
mobile or wearable device, such as a smartphone” which “include[s] an associated
microprocessor and/or digital signal processor that may also be used to provide
additional processing power to augment the capabilities of the main system
microprocessor and/or DSP.” Id. DiCenso641 also discloses that “mobile device 320

may provide additional processing power for system 300.” Id., [0039]. For example,

2 DiCenso641 interchangeably refers to component 134 as “headphones or ear buds”
(DiCenso641, [0022]), “earpieces” or “ear pieces” (id., [0022], [0023], [0025],

[0027]), and “devices” (id., [0024]).
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“an unprocessed audio stream may be sent to mobile device 320, which processes
the audio stream and sends this modified audio stream back to DSP 310.” /d.

Changes made “using the user interface are communicated to the wearable
device 130 to control corresponding processing of input signals to create auditory
output signals that implement the user preferences.” Id., [0028]. Signals captured by
one or more microphones 312 are processed and modified based on user preferences,
and “[t]he modified signal is output to amp(s) 314 and speaker(s) 316 to generate
the auditory environment for the user.” Id., [0042].

B.  Smith (EX1006)

Smith discloses a system and method for providing both hearing enhancement
and hearing protection. See Smith, Abstract. Earpiece 101 includes one or multiple
microphones 102. See Smith, [0020] (“[E]arpiece 101 can substantially contain a
microphone 102, electronics 103, a connector 104, and a speaker 105. The
microphone 102 can pick up ambient sound and can transduce the sound into a
signal, such as an analog electronic signal.””). When more than one microphone is
used, “[e]ach microphone 102 can be comparatively more sensitive to a different
portion of the audio spectrum.” Id. [0025]. For example, Smith discloses that “one
microphone 102 can be sensitive to infrasound (such as sound having a frequency
less than 20 Hz) and another microphone 102 can be sensitive to ultrasound (such as

sound having a frequency greater than 20 kHz).” Id., [0026]. Smith discloses that
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“[sJuch sounds outside of the audible range can be converted to the audible range
for enhanced hearing.” 1d.

Smith’s system also “can alert the user to otherwise inaudible sounds. Such
sounds can be inaudible due to their frequency content and/or amplitude. Such
inaudible sounds can be reproduced at an increased amplitude and/or different
frequency so that they can be heard by the user.” Id., [0027]. Smith also explains that
“inaudible sounds can be replaced with other sounds, such as a warning, voice
identification or other identification.” /d.

To identify individual sounds, Smith discloses storing sound signatures for
various sounds, including inaudible sounds (id., [0028]), and comparing inaudible
sounds to their sound signature stored in the database and providing an indication to
the user if a match is found (id., [0029]).

VI. LEVEL OF ORDINARY SKILL IN THE ART

A person of ordinary skill in the art at the time of the alleged invention of the
’906 patent (“POSITA”), which for purposes of this proceeding is no earlier than
September 23, 2014, would have had a Bachelor of Science (or equivalent) in
electrical engineering, computer science, audio engineering, or a similar field and at
least two years of experience in the design of digital audio systems and associated

signal processing in hearing instruments such as earphones, hearing aids, and/or
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hearing protectors. A greater amount of education could compensate for fewer years
of work experience and vice versa. Kyriakakis, §22.

VII. CLAIM CONSTRUCTION

Petitioners are unaware of any “prior claim construction determination” by
any tribunal. See 37 C.F.R. §42.100(b).

Here, given the close correlation and substantial identity between the prior art
references and the Challenged Claims, Petitioners submit that no express
constructions of the claims are necessary, and the claims should be given their
ordinary meaning.? Phillips v. AWH Corp., 415 F.3d 1303, 1312-13 (Fed. Cir. 2005)

(en banc).

3 Petitioners reserve all rights to raise claim construction arguments and other
arguments in any parallel or future litigation concerning the 906 patent. For
example, comparing the claims to the accused products in the litigation may raise

controversies that require construction of certain claim terms.

10
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VIII. DETAILED EXPLANATION OF GROUNDS

A.  Ground 1A: DiCenso641 and Smith Render Obvious Claims 1, 4-
11, and 13-20

1. Claim 1
a. 1[pre]

To the extent the preamble is limiting, DiCenso641 teaches this feature.*
Kyriakakis, q963-64. For example, DiCenso641 discloses “a system or method for
generating a user controllable auditory environment for a user that may be
personalized or customized in response to user preferences for particular types or
groups of sounds.” DiCenso641, [0019].

b. 1]a]
DiCenso641 teaches this feature. Kyriakakis, 9965-69.
DiCenso641 discloses that “system 100 includes a wearable device 130 that

includes at least one microphone, at least one speaker, and a microprocessor-based

4 Petitioners use the term “teaches” as including both express teachings or those
fairly suggested to a POSITA. In re Baird, 16 F.3d 380, 383 (Fed. Cir. 1994); In re
Keller, 642 F.2d 413, 425 (CCPA 1981) (“The test for obviousness is ... what the
combined teachings of the references would have suggested to those of ordinary skill
in the art.” (citations omitted)).

> All bold/italics/color emphases and annotations added unless noted otherwise.

11
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digital signal processor (DSP) as illustrated and described in greater detail with
reference to FIGS. 2-6.” DiCenso641, [0022]. DiCenso641 discloses that
“[w]earable device 130, which may be implemented within earpieces 134, may also
be equipped with wireless communication (integrated Bluetooth or Wi-Fi) to
connect with various external sound sources, an external user interface, or other
similar wearable devices.” Id., [0025]. DiCenso641 discloses that “the user interface
may be implemented within a separate mobile or wearable device, such as a
smartphone ...” Id., [0027]. DiCenso641 also discloses that “[t]he separate mobile
or wearable device may include an associated microprocessor and/or digital signal
processor that may also be used to provide additional processing power to augment
the capabilities of the main system microprocessor and/or DSP.” Id. DiCenso641’s
figure 3 depicts components of its system in communication with mobile device 320:

300 0

B 3 1
DATABASE 6PS
(LBRARY) \ AUDIO

SOURCE
352 CONTEXT orRo 32

SENSORS

%
INTERNET ACCEL NETWORK

MIC(S) D |—= AWP[S) [—|SPEAKER(S)
/ / / /
32 i S 316
20~
A user

4~ _[[| PREFERENCES

USER INTERFACE

uP
MEMORY
MOBILE/WEARABLE DEVICE

326~
38~

DiCenso641, FIG. 3

12
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DiCenso641 explains that “changes made by user 120 using the user interface
are communicated to the wearable device 130 to control corresponding processing
of input signals to create auditory output signals that implement the user
preferences.” Id., [0028]; see also id., [0039] (“In the representative embodiment
illustrated in FIG. 3, user interface 324 is implemented by a second microprocessor
326 having associated memory 328 embedded in a mobile device 320, such as a
smartphone ....”).

Accordingly, DiCenso641 teaches a mobile device 320 configured to
implement a user interface via which a user may control the processing of input
signals to create auditory output signals (“an audio control source”). Kyriakakis, 969.

c. 1[b]

DiCenso641 teaches this feature. Kyriakakis, 4970-77.

DiCenso641 discloses “system 100 includes a wearable device 130 that
includes at least one microphone, at least one speaker, and a microprocessor-based
digital signal processor (DSP).” DiCenso641, [0022]. DiCenso641 also discloses
implementing wearable device 130 by multiple earpieces 134 “that each contain an
associated speaker and one or more microphones or transducers ...” Id.; see also id.,

[0024] (“In one embodiment as generally depicted in FIG. 1, user 120 wears two in-

¢ See footnote 2.
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ear or intra-aural devices 134 (one in each ear) ....”). DiCenso641 discloses that
“[w]earable device 130, which may be implemented within earpieces 134, may also
be equipped with wireless communication (integrated Bluetooth or Wi-Fi) to
connect with various external sound sources, an external user interface, or other
similar wearable devices.” Id., [0025]. Thus, a POSITA would have understood
DiCenso641’s disclosure to encompass earpieces 134 communicating with each
other via wireless communication (such as Bluetooth or Wi-Fi). Kyriakakis, §73. A
POSITA would also have understood that, when implemented by earpieces 134,
wearable device 130 comprises a pair of earpieces 134 each containing a speaker
and one or more microphones or transducers, and at least one of which includes a
DSP. Kyriakakis, §73. Finally, a POSITA would have understood that a device that
includes a DSP comprises a “computing device.” Kyriakakis, §474-76. (discussing
Computer Dictionary and Oshana).

Accordingly, DiCenso641 teaches a pair of earpieces 134 (“at least one
cluster”) including a first earpiece having a DSP (“of at least one computing
device”). Kyriakakis, 77.

d. 1fc]
As discussed in §VIIL.A.1.c, DiCenso641 teaches at least one computing

device.
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i  1c]li]

DiCenso641 teaches this feature. Kyriakakis, 4978-80.

DiCenso641 discloses that the earpieces 134 “each contain an associated
speaker and one or more microphones or transducers, which may include an ambient
microphone to detect ambient sounds within the ambient auditory environment.”
DiCenso641, [0022]. DiCenso641 also explains that ambient sounds within the
ambient auditory environment include, for example, “traffic noise 102, a voice from
a person 104 talking to user 120, various types of alerts 106, voices from a crowd or
conversations 108 either not directed to user 120 or in a different spatial location
than voice from person 104, nature sounds 110, and music 112.” Id., [0019].

Accordingly, DiCenso641 teaches a first earpiece 134 including an ambient
microphone (“a sound sensing mechanism”) to detect ambient sounds within the
ambient auditory environment (“configured to sense a noise”). Kyriakakis, 480.

i) el ii

DiCenso641 teaches this feature. Kyriakakis, §981-85.

DiCenso641 discloses that “[w]earable device 130, which may be
implemented within earpieces 134, may also be equipped with wireless
communication (integrated Bluetooth or Wi-Fi) to connect with various external
sound sources, an external user interface, or other similar wearable devices.”

DiCenso641, [0025]. DiCenso641 discloses that “the user interface may be
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implemented within a separate mobile or wearable device, such as a smartphone ....”
Id., [0027]. Thus, DiCenso641 discloses earpieces 134 wirelessly communicating
with mobile device 320. Kyriakakis, 482; see also DiCenso641, [0023] (describing
mobile device communicating with earpieces 134 “through wired or wireless
technology, such as Wi-Fi, Bluetooth, or similar technology, for example”), [0039]
(describing mobile device in communication with wearable device using various
types of wired or wireless communications technology or protocols, including “via
a wired or wireless communications link 3607), FIG. 3 (depicting wireless
communications link 360).

DiCenso641 also discloses the mobile device 320 providing ‘“‘additional
processing power for system 300.” Id., [0039]. For example, DiCenso641 discloses
earpieces 134 sending an unprocessed audio stream to and receiving a modified
audio stream back from mobile device 320. Id. ( “an unprocessed audio stream may
be sent to mobile device 320, which processes the audio stream and sends this
modified audio stream back to DSP 310”); Kyriakakis, 983.

A POSITA would have understood DiCenso641 disclosing earpieces 134
being “equipped with wireless communication (integrated Bluetooth or Wi-Fi)” to
encompass DiCenso641’s earpieces 134 including a wireless transceiver.
Kyriakakis, §84. A POSITA would also have understood that because earpieces 134

include integrated Bluetooth technology, earpieces 134 necessarily include a
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transceiver because Bluetooth is a two way communication protocol and must both
receive and transmit information. Kyriakakis, 484 (discussing Lyle); see also Lyle
(EX1012), [0002] (“Bluetooth® technology defines a specific wireless frequency
hopping spread spectrum communication link operating in the unlicensed ISM band
at 2.4 GHz using a frequency hopping tranceiver [sic]. It allows real-time voice
and data communications between Bluetooth® devices.”).”

Accordingly, DiCenso641 teaches a pair of earpieces 134 including a first
earpiece having integrated Bluetooth or Wi-Fi technology (“a wireless transceiver”)
for sending an unprocessed audio stream and receiving back a modified audio stream
(“configured to wirelessly transmit and receive data”) from mobile device 320
(“from the audio control source”). Kyriakakis, 485.

e. 1[d]

DiCenso641 teaches this feature. Kyriakakis, 9986-88.

As discussed in §VIII.A.1.c, a POSITA would have understood that wearable
device 130 comprises a pair of earpieces 134 each containing a speaker and one or
more microphones or transducers, and at least one of which includes a DSP.

Kyriakakis, §87. Thus, a POSITA would have understood DiCenso641 to disclose a

7 Lyle is used to demonstrate a POSITA’s knowledge; it is not part of the

unpatentability ground.
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pair of earpieces 134 including a second earpiece having at least a speaker and one
or more microphones or transducers. Kyriakakis, §87.

Accordingly, DiCenso641 teaches a pair of earpiece 134 including a second

earpiece having at least a speaker (“at least one output device”). Kyriakakis, 988.
i 1[d][i]

DiCenso641 in combination with Smith teaches this feature. Kyriakakis, 9989-
95.

As discussed in §VIILLA.1.e, DiCenso641 discloses a second earpiece 134
(“output device”) having at least a speaker and one or more microphones or
transducers.

Smith discloses a system and method for providing both hearing enhancement
and hearing protection. See Smith, Abstract. Smith discloses a structure for an
earpiece used in such a system that is similar to DiCenso641’s earpiece inasmuch as
it includes ““a microphone 102, electronics 103, a connector 104, and a speaker 105.”
1d., [0020]. Smith also explains that “the microphone 102, the electronics 103, the
connector 104, and/or the speaker 105, as well as a battery, can all be disposed within
the fully occluding earpiece 101. Thus, the situational hearing enhancement and
protection device can be autonomous or fully self-contained.” Id., [0034]; see also

id., [0059] (“As a further example, a battery can be located either within the shell
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111 or outside of the shell 111.”). Smith also discloses that its “earpiece does not
have to be an occluding earpiece.” Id., [0123].

A POSITA would have understood that DiCenso641’s earpieces 134 would
each need a power source to power and operate the various components contained
within the earpieces 134. Kyriakakis, 493; see also DiCenso641, [0032] (disclosing
“active or powered reproduction of the ambient environment to the loudspeakers of
the wearable device”). A POSITA would thus have been motivated to look at
techniques for providing a power source for DiCenso641’s earpieces, and would
have readily identified Smith’s teaching of disposing a power source (e.g., a battery)
within the housing of the earpieces. Kyriakakis, §93. A POSITA would have been
motivated to incorporate a battery within DiCenso641’s earpieces because, as taught
by Smith, this would permit DiCenso641’s earpieces 134 to “be autonomous or fully
self-contained.” Smith, [0034]; Kyriakakis, §93. A POSITA would have thus found
the combination to be obvious because it would have amounted to the mere
application of a known technique (including a battery within an earpiece as taught
by Smith) in a similar device (DiCenso641’s earpieces 134) to obtain predictable
results (to power the components of earpieces 134). Kyriakakis, 993.

A POSITA would also have had a reasonable expectation of success in
incorporating Smith’s teaching into DiCenso64 1. Kyriakakis, 94. DiCenso641 and

Smith both disclose earpiece(s) that include at least one microphone and a speaker.

19



IPR2026-00083
U.S. Patent No. 10,656,906

See DiCenso641, [0022]; Smith, [0020]. DiCenso641 and Smith both also describe
modifying select sounds within the ambient environment captured by the
microphones and providing the modified sounds via the earpiece speakers. See
DiCenso641, [0042] (“DSP 310 ... modifies the signal for each type of sound in the
ambient auditory environment .... The modified signal is output to amp(s) 314 and
speaker(s) 316 to generate the auditory environment for the user.”); Smith, [0020]
(“The electronics 103 can process the signal and provide a processed signal to the
speaker 105 ... to provide sound to the user's eardrum.”), [0112]. Modifying
DiCenso641’s earpieces 134 to include Smith’s battery would have been
straightforward and well within a POSITA’s skill, as Smith confirms by
incorporating a battery in earpieces similar to DiCenso641’s. Kyriakakis, 94.

Accordingly, the DiCenso641-Smith combination teaches a second earpiece
134 including a battery (“a power source”) for powering and operating at least the
speaker and the one or more microphones or transducers of the earpiece 134 (“for
operating the output device”). Kyriakakis, 495.

(i)  1[d]lii]

DiCenso641 in combination with Smith teaches this feature. Kyriakakis, 9996-
98.

As discussed in §VIILLA.1.e, DiCenso641 discloses a second earpiece 134

having a speaker. With respect to figure 3, which illustrates a representative
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embodiment of wearable device 130, DiCenso641 explains that “[s]ystem 300
includes a microprocessor or digital signal processor (DSP) 310 in communication
with one or more microphones 312, one or more amplifiers 314 and one or more
speakers 316.” DiCenso641, [0038]; see also id., [0022] (describing figures 2-6 as
illustrating and describing in greater detail the DSP of wearable device 130);
Kyriakakis, 97. DiCenso641 discloses that system 300 “generates a customized or
personalized user controllable auditory environment based on sounds from the
ambient auditory environment by receiving a signal representing the sounds in the
ambient auditory environment of the user from one or more microphones 312.”
DiCenso641, [0042]. DiCenso641 explains that signals captured by one or more
microphones 312 are processed and modified based on user preferences, and “[t]he
modified signal is output to amp(s) 314 and speaker(s) 316 to generate the auditory
environment for the user.” Id.

Accordingly, the DiCenso641-Smith combination teaches a second earpiece
134 having a speaker 316 (“a speaker”) for outputting a modified signal (“for
outputting sound”) to generate an auditory environment for a user. Kyriakakis, 998.

(iii) 1[d][iii]
DiCenso641 in combination with Smith teaches this feature. Kyriakakis, 9999-

104.
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DiCenso641 discloses that “[w]earable device 130, which may be
implemented within earpieces 134, may also be equipped with wireless
communication (integrated Bluetooth or Wi-Fi) to connect with various external
sound sources, an external user interface, or other similar wearable devices.”
DiCenso641, [0025]. DiCenso641 also discloses that “an unprocessed audio stream
may be sent to mobile device 320, which processes the audio stream and sends this
modified audio stream back to DSP 310.” Id., [0039].

A POSITA would also have understood DiCenso641 to teach each of
earpieces 134 sending an unprocessed audio stream captured by the microphones on
the respective earpiece 134 to mobile device 320 and receiving back a modified
audio stream from mobile device 320 for outputting on the speaker(s) of the
respective earpiece 134. Kyriakakis, Y101. For example, DiCenso641 discloses
receiving a signal from multiple microphones. DiCenso641, [0042] (“In operation,
a representative embodiment of a system or method as illustrated in FIG. 3, for
example, generates a customized or personalized user controllable auditory
environment based on sounds from the ambient auditory environment by receiving
a signal representing the sounds in the ambient auditory environment of the user
from one or more microphones 312.”). DiCenso641 also discloses generating
separate signals for outputting on the speakers of the respective earpieces. For

example, DiCenso641 discloses dividing a received ambient audio signal into
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component signals before “generating a left signal and a right signal for each of the
plurality of component signals based on a corresponding desired spatial position for
the type of sound within the auditory environment of the user, combining the left
signals into a combined left signal, and combining the right signals into a combined
right signal.” Id., [0007]. DiCenso641 explains that “[t]he combined left signal is
provided to a first speaker and the combined right signal is provided to a second
speaker.” Id.; see also id., [0045] (“[T]he combined modified signal may be
separated into a left signal provided to a first speaker and a right signal provided to
a second speaker.”). Accordingly, for the reasons discussed here and in
§VIILLA.1.d(i1), a POSITA would have understood earpieces 134 sending an
unprocessed audio stream and receiving back a modified audio stream from mobile
device 320, via integrated Bluetooth or Wi-Fi technology, to encompass earpieces
134 each including a wireless transceiver. Kyriakakis, §102. A POSITA would also
have understood such a wireless transceiver to comprise a communication
mechanism for sending and receiving information from mobile device 320.
Kyriakakis, §102.

At a minimum, a POSITA would have found it obvious to include a wireless
transceiver in each earpiece 134 because DiCenso641 already discloses using a
wireless transceiver for the wearable device 130 to communicate with the mobile

device 320, and it also discloses the mobile device generating a left signal and a right
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signal for output. Kyriakakis, 4103. Thus, incorporating a wireless transceiver in
each earpiece would have amounted to mere application of a known technique (using
a wireless transceiver to communicate between a mobile device and a wearable
device) to a similar device (DiCenso641’s two earpieces) ready for improvement to
yield predictable results (the mobile device transmitting left and right signals to left
and right earpieces, respectively). Kyriakakis, §103.

Accordingly, the DiCenso641-Smith combination teaches a second earpiece
134 including integrated Bluetooth or Wi-Fi technology (“a communication
mechanism”) for sending, for example, an unprocessed audio stream and receiving
back a modified audio stream (“for receiving electronic information”) from mobile
device 320 (“from the audio control source”). Kyriakakis, 4104.

f. 1[e]

DiCenso641 in combination with Smith teaches this feature. Kyriakakis,
19105-107.

For the reasons discussed in §VIIL.A.1.e(ii1), DiCenso641 teaches each of
earpieces 134 in wireless communication with mobile device 320 to send an
unprocessed audio stream captured by the microphones on the respective earpiece
134 and to receive back a modified audio stream from mobile device 320 for

outputting on the speaker(s) of the respective earpieces 134.
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Accordingly, the DiCenso641-Smith combination teaches the mobile device
320 in wireless communication (“the audio control source, in electronic
communication”) with a first earpiece of earpieces 134 (“the at least one cluster”)

and the second earpiece (“and the at least one output device). Kyriakakis, §107.

g. 1]

DiCenso641 in combination with Smith teaches this feature. Kyriakakis,
19108-114.

DiCenso641 discloses implementing a user interface for wearable device 130
within a separate mobile or wearable device having “an associated microprocessor
and/or digital signal processor that may also be used to provide additional processing
power to augment the capabilities of the main system microprocessor and/or DSP.”
DiCenso641, [0027]. With respect to figure 3 (reproduced below), DiCenso641
explains further that “user interface 324 is implemented by a second
microprocessor 326 having associated memory 328 embedded in

, such as a smartphone, tablet computer, wrist watch, or arm band, for example.”

Id., [0039].
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DiCenso641 discloses that “mobile device 320 may provide additional
processing power for system 300.” Id., [0039], see also id., [0027]. For example,
DiCenso641 explains that “an unprocessed audio stream may be sent to mobile
device 320, which processes the audio stream and sends this modified audio stream
back to DSP 310.” Id. A POSITA would have thus understood DiCenso641 to
disclose that the functionality of DSP 310 related to the processing of signals
captured by one or more microphones 312, described as being performed in wearable

device 130, may instead be performed by microprocessor 326 of mobile device 320.

Kyriakakis, q110.
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DiCenso641 also discloses that “[t]he functions or logic may be performed by
hardware and/or software executed by a programmed microprocessor. Functions
implemented at least partially by software may be stored in a computer program
product comprising a non-transitory computer readable storage medium having
stored data representing code or instructions executable by a computer or processor
to perform the indicated function(s).” DiCenso641, [0031]. Thus, a POSITA would
have understood that, when implementing the functionality (described with respect
to DSP 310) in microprocessor 326 of mobile device 320, code or instructions
executable by microprocessor 326 would be stored in memory 328 embedded in
mobile device 320. Kyriakakis, §112.

DiCenso641 discloses that “[w]earable device 130, which may be
implemented within earpieces 134, may also be equipped with wireless
communication (integrated Bluetooth or Wi-Fi) to connect with various external
sound sources, an external user interface, or other similar wearable devices.”
DiCenso641, [0025]. DiCenso641 discloses that “the user interface may be
implemented within a separate mobile or wearable device, such as a smartphone ....”
Id., [0027]. A POSITA would thus have understood that wearable device 130
connecting with the external user interface would include microprocessor 326
connecting to the first earpiece 134 (i.e., “at least one cluster of at least one

computing device”) and second earpiece 134 (i.e., “at least one output device”).
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Kyriakakis, 113. DiCenso641 also explains that “[t]he user interface gives the user
the ability to set auditory preferences on the fly and dynamically.” DiCenso641,
[0048]. For example, DiCenso641 explains that, “[t]hrough this interface, the user
can raise or lower the volume of specific sound sources.” /d.

Accordingly, the DiCenso641-Smith combination teaches a memory 328
embedded in mobile device 320 (“a memory”) containing code or instructions
executable by microprocessor 326 (“containing computer-executable instructions™)
for connecting to the first earpiece 134 and second earpiece 134 (“for connecting to
the at least one cluster”), raising or lowering the volume of specific sound sources
played by the earpieces (“and varying an output of the at least one output device”),
and implementing user interface 324 through which user 120 is able to raise or lower
the volume and set auditory preferences on the fly (“providing an interface”™).

Kyriakakis, q114.

h.  1[g]

DiCenso641 in combination with Smith teaches this feature. Kyriakakis,
I9115-118.

As discussed in §VIII.A.1.g, a POSITA would have understood DiCenso641
to disclose that the functionality of DSP 310 may instead be performed by
microprocessor 326 of mobile device 320. Kyriakakis, 116. As discussed in

§VIIL.A.1.g, a POSITA would have understood that, when implementing such
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functionality in microprocessor 326 of mobile device 320, code or instructions
executable by microprocessor 326 would be stored in memory 328 embedded in
mobile device 320. Kyriakakis, §116.

Accordingly, the DiCenso641-Smith combination teaches a microprocessor
326 of mobile device 320 (“a processor’”) implementing the functionality described
with respect to DSP 310 by executing code or instructions stored in memory 328
embedded in mobile device 320 (“for executing the computer-executable
instructions”). Kyriakakis, 117.

Moreover, because as discussed herein and in §VIIL.A.1.g DiCenso641’s
microprocessor 326 operates by executing code stored in memory 328, the
DiCenso641-Smith combination teaches that when the code stored in memory 328
is executed by microprocessor 326, the microprocessor performs operations that
meet the claim elements discussed in §§VIII.A.1.h(1)-VIII.A.1.h(iv) and the
dependent claims discussed below.

®  1glli]

DiCenso641 in combination with Smith teaches this feature. Kyriakakis,
qq119-121.
DiCenso641 discloses that the system may communicate with a local or

remote database or library 350 that “include[s] sound libraries having stored sounds
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and/or associated signal characteristics for use by [microprocessor 326]% in
identifying a particular type or group of sounds from the ambient audio
environment.” DiCenso641, [0040]. DiCenso641 also explains that its system
“generates a customized or personalized user controllable auditory environment
based on sounds from the ambient auditory environment by receiving a signal
representing the sounds in the ambient auditory environment of the user from one or
more microphones 312.” Id., [0042]. To do so, “[microprocessor 326] processes the
signal ... to identify at least one of a plurality of types of sounds in the ambient
auditory environment.” Id.; see also id., claims 1, 15, & 22.

Accordingly, the DiCenso641-Smith combination teaches microprocessor 326
of mobile device 320 identifying at least one of a plurality of types of sounds in the
ambient auditory environment (“identifying one or more sounds within the noise”).

Kyriakakis, 121.

8 As discussed in §VIIL.A.1.g, a POSITA would have understood DiCenso641 to
teach microprocessor 326 of mobile device 320 performing the functionality
described with respect to DSP 310. For the sake of clarity and readability, Petitioners
hereafter replace references to “DSP 310” when quoting from DiCenso641 with

“Imicroprocessor 326],” where appropriate.
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(i)  1[g]lii]

DiCenso641 in combination with Smith teaches this feature. Kyriakakis,
19122-126.

DiCenso641 discloses that, to generate an auditory environment for a user,
“Imicroprocessor 326] processes the signal ... to identify at least one of a plurality
of types of sounds in the ambient auditory environment.” DiCenso641, [0042].
DiCenso641 explains that “[microprocessor 326] receives user preferences 322
corresponding to each of the plurality of types of sounds and modifies the signal for
each type of sound in the ambient auditory environment based on the corresponding
user preference.” Id. For example, DiCenso641 explains that modifying the signal
“may include increasing level or volume, decreasing level or volume, canceling a
particular sound, replacing a sound with a different sound (a combination of
cancelling and inserting/adding a sound), or changing various qualities of a sound,
such as equalization, pitch, etc.” Id., [0044].

Before modifying the signal, DiCenso641 discloses that “[microprocessor
326] may separate sounds or divide signals associated with particular sounds as
represented at 430. Each sound type or group may be modified or manipulated as
represented at 442.” Id. In figure 4 (reproduced below), DiCenso641 describes step

442 as “single sound manipulation.”
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DiCenso641, FIG. 4 (annotated)
Thus, a POSITA would have understood DiCenso641 to disclose separating sounds
to enable individual sounds to be modified (or manipulated) without impacting other
sounds. Kyriakakis, §125. For example, DiCenso641 explains that user interface 324
“allows user 120 to create a personalized or customized auditory experience by
setting his/her preferences indicated by symbols 140, 142, 144, 146, for associated
sound types to indicate which sounds to amplify, cancel, add or insert, or attenuate,
respectively.” DiCenso641, [0028]. Thus, DiCenso641 explains, for example, that
certain sounds may be amplified, while other sounds are attenuated, and a POSITA

would have understood DiCenso641 to disclose separating the sounds from one
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another (or isolating the sounds) in order to individually modify or manipulate such
sounds. Kyriakakis, §125.

Accordingly, the DiCenso64 1-Smith combination teaches microprocessor 326
of mobile device 320 separating sounds or dividing signals associated with particular
sounds (“isolating the one or more sounds”) before modifying the signals based on
corresponding user preferences. Kyriakakis, 4126.

(iii)  1[g][iii]

DiCenso641 in combination with Smith teaches this feature. Kyriakakis,
19127-135.

Smith discloses that its earpiece 101 includes one or multiple microphones
102. See Smith, [0020] (“[E]arpiece 101 can substantially contain a microphone 102
.... The microphone 102 can pick up ambient sound and can transduce the sound
into a signal, such as an analog electronic signal.”), [0025] (“More than one
microphone 102 can be used. Each microphone 102 can be comparatively more
sensitive to a different portion of the audio spectrum. Thus, a plurality of different
microphones 102 can provide desired sensitivity to substantially all or to some
desired portion(s) of the audio spectrum.”). Smith discloses that the “[o]ne or more
microphones 102 can be sensitive to one or more portions of the audio spectrum that
are considered to be outside of the audible range. For example, one microphone 102

can be sensitive to infrasound (such as sound having a frequency less than 20 Hz)
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and another microphone 102 can be sensitive to ultrasound (such as sound having a
frequency greater than 20 kHz).” Id., [0026].

Smith further discloses that “[s]Juch sounds outside of the audible range can be
converted to the audible range for enhanced hearing. Thus, infrasound can be up
converted in frequency and ultrasound can be down converted in frequency to
facilitate processing and/or human hearing.” Id. Smith also discloses that its system
“can alert the user to otherwise inaudible sounds. Such sounds can be inaudible
due to their frequency content and/or amplitude. Such inaudible sounds can be
reproduced at an increased amplitude and/or different frequency so that they can
be heard by the user.” Id., [0027]. To do so, Smith discloses storing sound
signatures for various sounds, including inaudible sounds. See id., [0028] (“Such
inaudible sounds or sound signatures representative thercof can be stored in a
database (such as in the manner of environmental signatures).”). Smith also discloses
comparing inaudible sounds to their sound signature stored in the database and
providing an indication to the user if a match is found. See id., [0029] (“Then,
subsequently received inaudible sounds or their sound signatures can be compared
to the sounds or sound signatures stored in the database. When a match is
determined, the appropriate indication can be provided to the user.”). Thus, a
POSITA would have understood Smith to disclose identifying sounds outside of the

audible range and that doing so would include determining that the sound includes

34



IPR2026-00083
U.S. Patent No. 10,656,906

a frequency outside of the audible range—e.g., less than 20 Hz or greater than 20
kHz. Kyriakakis, 4130.

Furthermore, a POSITA would have been motivated to modify DiCenso641
in view of Smith to determine, for example, when a sound includes a frequency
greater than 20 kHz (“determining if one or more of the one or more sounds includes
a frequency outside of a predetermined threshold™). Kyriakakis, §131. Indeed, both
DiCenso641 and Smith are directed to systems and methods for providing an altered
auditory environment for a user. For example, DiCenso641 discloses that the user
interface “allows user 120 to create a personalized or customized auditory
experience by setting his/her preferences ... for associated sound types to indicate
which sounds to amplify, cancel, add or insert, or attenuate, respectively.”
DiCenso641,[0028]. DiCenso641 also discloses that “[o]ther functions may be used
to enhance a sound by providing equalization or filtering, selective attenuation or
amplification of one or more frequencies of an associated sound, or replacing an
undesired sound with a more pleasant sound (using a combination of cancellation
and addition/insertion, for example).” Id. Like DiCenso641, Smith similarly
discloses a system and method for modifying select sounds within an ambient
environment. See Smith, [0082] (“[A] user can select which types of noise are to be
attenuated and the level of attenuation. For example, the user can select to attenuate

gunshot noise by 12 dB, dog barking by 6 dB, and car noise by 3 dB.”), [0085] (“[A]
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user can select which types of information are to be amplified and the level of
amplification. For example, the user can select to amplify low level human voice
(such as below 50 dB) by 18 dB, high level human voice (such as above 50 dB) by
9 dB, noise associated with furtive movements by 6 dB, and non-shooting gun noises
(such as loading and cocking noises) by 3 dB.”).

A POSITA would have recognized the benefit of implementing Smith’s
teachings for processing inaudible sounds in DiCenso641’s system. Kyriakakis,
9132. For example, a POSITA would have understood converting sounds outside the
audible range to the audible range and/or that alerting the user to otherwise inaudible
sounds would provide enhanced hearing and awareness, and an enhanced auditory
environment. Kyriakakis, 4132. A POSITA would also have understood that
identifying inaudible sounds would enable such sounds to be altered (e.g.,
reproduced at a different frequency) and potentially replaced with other sounds, such
as a warning or other identification. Kyriakakis, §132. A POSITA would thus have
been motivated to modify mobile device 320 to cause microprocessor 326 to also
perform the additional processing steps described by Smith on unprocessed audio
streams received from earpieces 134. Kyriakakis, §132.

A POSITA would also have been motivated to modify DiCenso641’s
earpieces 134 to incorporate additional microphones—for example, at least one

microphone sensitive to infrasound and one microphone sensitive to ultrasound—as
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taught by Smith to enable this additional capability taught by Smith in DiCenso641’s
system for generating a personalized or customized auditory environment.
Kyriakakis, §133. A POSITA would have recognized that including, for example, at
least ultrasound microphone in order to incorporate Smith’s teaching for identifying
and processing otherwise inaudible sounds would promote, or at a minimum be
consistent with, DiCenso641’s stated objective to generate a user controllable
auditory environment. Kyriakakis, q133. A POSITA would also have had a
reasonable expectation of success in incorporating such additional microphones into
DiCenso641’s earpieces 134 at least because DiCenso641 expressly contemplates
having more than one microphone in each earpiece 134. See DiCenso641, [0022]
(“Wearable device 130 may be implemented by headphones or ear buds 134 that
each contain an associated speaker and one or more microphones or transducers,
which may include an ambient microphone to detect ambient sounds within the
ambient auditory environment, and an internal microphone used in a closed loop
feedback control system for cancellation of user selected sounds.”); Kyriakakis,
1133.

The combination would have been obvious to a POSITA because it would
have amounted to mere use of a known technique (Smith’s teaching of identifying
and processing inaudible sounds) to improve a similar system (DiCenso641’s system

for providing a personalized or customized auditory experience via earpieces 134)
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in the same way (by allowing the user to be aware of, for example, otherwise
inaudible infrasonic and ultrasonic sounds). Kyriakakis, 9134.

Accordingly, the DiCenso64 1-Smith combination teaches microprocessor 326
of mobile device 320 determining when a sound includes, for example, a frequency
greater than 20 kHz (“determining if one or more of the one or more sounds includes
a frequency outside of a predetermined threshold”). Kyriakakis, 135.

(iv) 1[g][iv]

DiCenso641 in combination with Smith teaches this feature. Kyriakakis,
19136-138.

As discussed in §VIILLA.1.h(iii), Smith discloses determining that a sound
includes a frequency outside of the audible range and converting such sounds to the
audible range. For example, Smith discloses that “infrasound can be up converted in
frequency and ultrasound can be down converted in frequency to facilitate
processing and/or human hearing.” Smith, [0026]. Also, for the reasons discussed in
§VIIL.A.1.h(ii1), it would have been obvious to a POSITA to modify DiCenso641
based on Smith to incorporate Smith’s teachings for processing inaudible sounds via
DiCenso641’s mobile device 320. Kyriakakis, §137.

Accordingly, the DiCenso641-Smith combination teaches microprocessor 326
of mobile device 320 determining that a sound detected by earpiece(s) 134 includes

a frequency outside of the audible range (e.g., greater than 20 kHz) (“if one or more
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of the one or more sounds includes the frequency outside of the predetermined

threshold™) and, if so, converting such sounds outside of the audible range to the

audible range (“altering the one or more of the one or more sounds so that the

frequency does not fall outside of the predetermined threshold”). Kyriakakis, 4138.
v) 1igllvl

DiCenso641 in combination with Smith teaches this feature. Kyriakakis,
19139-141.

DiCenso641 further discloses that, after modifying sounds by applying user
preferences to associated sounds within the ambient auditory environment, “[t]he
modified sounds are then provided to one or more speakers associated with or
integrated with the wearable device.” DiCenso641,[0034]; see also id., [0042] (“The
modified signal is output to amp(s) 314 and speaker(s) 316 to generate the auditory
environment for the user.”); supra §VIII.A.1.e(ii) (describing a second earpiece 134
having a speaker 316 for outputting a modified signal to generate an auditory
environment for a user).

Accordingly, the DiCenso64 1-Smith combination teaches microprocessor 326
of DiCenso641’s mobile device 320 outputting the modified signal (“outputting the
one or more sounds”) to the speakers 316 on a second earpiece 134 (“on the at least
one output device”) to generate the auditory environment for the user. Kyriakakis,

q141.
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2. Claim 4

DiCenso641 in combination with Smith teaches this claim. Kyriakakis, Y142-
147.

As discussed in §VIII.A.1.h(iii), a POSITA would have found it obvious to
modify DiCenso641’s earpieces 134 to incorporate additional microphones—for
example, at least one microphone sensitive to ultrasound—as taught by Smith.
Kyriakakis, q143. A POSITA would also have understood that a microphone
sensitive to infrasound comprises an infrasonic transducer and that a microphone
sensitive to ultrasound comprises an ultrasonic transducer. DiCenso641, [0022]
(disclosing that the earpieces 134 “each contain an associated speaker and one or
more microphones or transducers”); Smith, [0020] (“The microphone 102 can
pick up ambient sound and can transduce the sound into a signal, such as an
analog electronic signal.”); Kyriakakis, 9144-145 (discussing Computer
Dictionary and Rossing). Indeed, the *906 patent itself acknowledges that the sound-
sensing mechanism is a microphone, and that a microphone is a type of transducer.
"906Pat., 13:59-61 (“At step 305, audio/noise 1s sensed by one or more audio sensing
devices. According to an embodiment, the one or more sensing devices are
microphones.”), 14:8-14 (“According to an embodiment, the present system may
sense different types of phenomena (e.g., it may sense audio using an audio

transducer such as a microphone, it may include a smartwatch and/or other similar
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device that may be able to sense ultrasonic waves using an ultrasonic transducer,
and/or the system may incorporate one or more various suitable types of
transducers).”).

Accordingly, the DiCenso641-Smith combination teaches DiCenso641’s
earpieces 134 including at least one ultrasonic microphone (“an ultrasonic

transducer”) or infrasonic microphone (“infrasonic transducer”). Kyriakakis, §147.
3. Claim 5

DiCenso641 in combination with Smith teaches this claim. Kyriakakis, q9148-
150.

For the reasons discussed in §§VIII.A.1.h(iii)) and VIII.A.1.h(iv), the
DiCenso641-Smith combination teaches microprocessor 326 of DiCenso641’s
mobile device 320 receiving sound detected by earpieces 134 that includes a
frequency outside of the audible range (e.g., greater than 20 kHz) and down
converting such sound outside of the audible range to the audible range for enhanced
hearing. Kyriakakis, 9149.

Accordingly, the DiCenso641-Smith combination teaches the sound captured
by microphones 312 of earpieces 134 including sound with a frequency outside of
the audible range (e.g., greater than 20 kHz) (“ultrasonic soundwaves”). Kyriakakis,

q150.
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4. Claim 6

DiCenso641 in combination with Smith teaches this claim. Kyriakakis, Y151-
153.

As discussed in §§VIII.A.1.h(ii1)) and VIII.A.1.h(iv), the DiCenso641-Smith
combination teaches microprocessor 326 of mobile device 320 determining that a
sound detected by earpiece(s) 134 includes a frequency outside of the audible range
(e.g., greater than 20 kHz) and, if so, down converting such sounds outside of the
audible range to the audible range. A POSITA would also have understood that
frequencies greater than 20 kHz comprise frequencies determined to pose a risk of
harm to a user’s hearing capabilities. Kyriakakis, 152. For example, a POSITA
would have appreciated that it was known in the art that ultrasonic sounds (i.e.,
sounds having a frequency greater than 20 kHz) were at some point determined to
pose a risk of harm to a user’s hearing capabilities. See, e.g., Wiernicki at 13-14
(“These standards are consistent in that they present exposure limits to prevent
subjective effects at one-third octave bands centered at or below 20 kHz and

exposure limits for one-third octave bands at 20 kHz and above to prevent
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thermal effects and hearing loss from possible subharmonics.”)’; Kyriakakis,
q1152.

Accordingly, the DiCenso641-Smith combination teaches determining when
a sound includes a frequency greater than 20 kHz (“determining if one or more of
the one or more sounds includes a frequency outside of a predetermined threshold™),
which comprises frequencies known in the art to pose a risk of harm to a user’s
hearing capabilities (“wherein the predetermined threshold equates to a frequency
determined to pose a risk of harm to a user’s hearing capabilities”). Kyriakakis, §153.

5. Claim 7

DiCenso641 in combination with Smith teaches this claim. Kyriakakis, §154-
161.

As discussed in §VIII.A.1.h(iii), a POSITA would have found it obvious to
incorporate Smith’s teachings for processing inaudible sounds into DiCenso641’s
system. Kyriakakis, §155.

In addition to disclosing up converting and/or down converting inaudible
sounds (see §§VIII.A.1.h(ii1) and VIII.A.1.h(iv)), Smith also explains that “inaudible

sounds can be replaced with other sounds, such as a warning, voice identification or

® Wiernicki is used to demonstrate a POSITA’s knowledge; it is not part of the

unpatentability ground.
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other identification.” Smith, [0027]. DiCenso641 also discloses that the user
interface “allows user 120 to create a personalized or customized auditory
experience by setting his/her preferences ... for associated sound types to indicate
which sounds to amplify, cancel, add or insert, or attenuate, respectively. Other
functions may be used to enhance a sound by ... replacing an undesired sound with
a more pleasant sound (using a combination of cancellation and addition/insertion,
for example).” DiCenso641, [0028]. DiCenso641 also notes that user preferences
may include “one or more modifications to the associated sound ....” Id., [0033].
When incorporating Smith’s teachings for processing inaudible sounds in
DiCenso641’s system, a POSITA would also have found it obvious to further modify
DiCenso641’s system to present a user 120 the option to provide an alert, such as a
warning, voice identification or other identification—as taught by Smith—when
sounds are detected outside the audible range. Kyriakakis, §157. In other words, a
POSITA would have found it obvious to further modify the DiCenso641-Smith
combination such that, DiCenso64Iwhen a sound is detected with, for example, a
frequency greater than 20 kHz, in addition to down converting the sound to within
the audible range, microprocessor 326 of mobile device 320 is configured to provide
an alert responsive to the inaudible sound being detected (as taught by Smith).
Kyriakakis, §157. A POSITA would also have understood that such an alert would

amount to an audible notification of the presence of such an inaudible sound within

44



IPR2026-00083
U.S. Patent No. 10,656,906

the signals captured by the one or more microphones or transducers of earpieces 134.
Kyriakakis, 4157; see also '906Pat., 15:48-53 (““According to an embodiment, if
audio in the hazardous range has been detected, then one or more users are notified,
at step 325. The notification may take the form of a visual notification, an audible
notification, and/or any other suitable form of notification.”).

A POSITA would have found this further modification to have been obvious
because it would have amounted to the use of a known technique (Smith teaching
regarding processing inaudible sounds, including providing a warning or other
identification for inaudible sounds) to improve a similar device (the DiCenso641-
Smith system that allows set a customized auditory experience including with respect
to inaudible sounds) in the same way. Kyriakakis, 4158. A POSITA would have also
found the modification obvious because it would have amounted to applying a
known technique (Smith teaching regarding processing inaudible sounds, including
providing a warning or other identification for inaudible sounds) to a known device
(the DiCenso641-Smith combination that processes inaudible sounds) ready for
improvement to yield predictable results (further modifying the DiCenso641-Smith
combination to provide a warning or other identification regarding inaudible sounds
in addition to up converting and/or down converting such sounds). Kyriakakis, §159.
A POSITA would have also had a reasonable expectation of success in doing so as

it would have merely involved programming additional digital signal processing
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operations already taught and performed by Smith to be performed by
microprocessor 326 of DiCenso641’s mobile device 320. Kyriakakis, 9160.
Accordingly, the DiCenso641-Smith combination teaches if an inaudible
sound is detected that corresponds to a frequency for which user preferences indicate
that an alert should be provided (“if one or more of the one or more sounds includes
the frequency outside of the predetermined threshold”), microprocessor 326 of
mobile device 320 provides an alert to user 102 via speaker(s) of earpieces 134
(“notifying a user, via a notification, that one or more of the one or more sounds
includes the frequency outside of the predetermined threshold™). Kyriakakis, §161.

6. Claim 8

DiCenso641 in combination with Smith teaches this claim.'® Kyriakakis,
19162-170.

DiCenso641 discloses that the user interface “allows user 120 to create a
personalized or customized auditory experience by setting his/her preferences ... for

associated sound types to indicate which sounds to amplify, cancel, add or insert, or

10 See Brown v. 3M, 265 F.3d 1349, 1351 (Fed. Cir. 2001) (“When a claim covers
several structures or compositions, either generically or as alternatives, the claim is
deemed anticipated if any of the structures or compositions within the scope of the

claim is known in the prior art.”).
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attenuate, respectively.” DiCenso641, [0028]. DiCenso641 also explains that other
functions may be used to enhance a sound, including “providing equalization” of the
sound. /d.; see also id., Abstract (“A microprocessor processes ambient sounds and
generates modified audio signals using attenuation, amplification, cancellation,
and/or equalization based on user preferences associated with particular types of
sounds.”), [0007] (“Modifying the signal may include ... equalizing the component
signal ....”), [0044] (“Each sound type or group may be modified or manipulated as
represented at 442. As previously described, this may include ... changing various
qualities of a sound, such as equalization, pitch, etc., as represented by block 444.”).
DiCenso641 also explicitly discloses “receiving a signal representing an ambient
auditory environment of the user” (id., claim 1) and “modifying the signal for each
type of sound in the ambient auditory environment based on the corresponding user
preference” (id.), “wherein modifying the signal for each type of sound comprises at
least one of attenuating the signal, amplifying the signal, and equalizing the signal”
(id., claim 10).

Accordingly, the DiCenso641-Smith combination teaches providing
equalization of the signal captured by one or more microphones 312 (“equalizing the
sensed noise”). Kyriakakis, 4164.

DiCenso641 also discloses wearable device 130 including context sensors “to

determine accurately the user’s location and/or head position and orientation. This

47



IPR2026-00083
U.S. Patent No. 10,656,906

allows the system to reproduce voices and sounds in the correct spatial position as
they occur within the ambient auditory environment to not confuse the user.”
DiCenso641, [0026] (“As an example, if a voice comes from the left of the user and
he turns his head 45 degrees toward his left, the voice is placed in the correct location
of the stereo panorama to not confuse the user’s perception. Alternatively, the system
can optimize the stereo panorama of a conversation (for example, by spreading out
the audio sources), which may lower the user’s cognitive load in certain situations.”).
For example, DiCenso641 explains that additional processing can be performed on
signals “to virtually locate the sound(s) within the auditory environment of the user
using stereo or multiple speaker arrangements as generally understood by those of
skill in the art.” Id., [0034]; see also id., [0045] (“In various embodiments, the
combined modified signal is processed to virtually locate one or more sound sources
within an auditory environment of the user based on positions of the sources within
the ambient auditory environment or based on user selected spatial orientation.”). A
POSITA would have understood reproducing sounds captured by one or more
microphones 312 in the correct spatial position within a stereo panorama, as
described in DiCenso641, comprises panning the sounds. Kyriakakis, 9166.
Notably, while the 906 patent refers to panning as ‘“‘separating like
frequencies” (’906Pat., 8:66-9:1, 15:63-64), this is neither consistent with the

ordinary meaning of the term “panning” in the art nor sufficient to constitute
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lexicography. Kyriakakis f§167-168 (discussing Rossing, Kirkeby, Eppolito, and
Avendano). Nevertheless, to the extent that PO argues and the Board finds that
“panning” as used in claim 8 refers to “separating like frequencies,” DiCenso641’s
disclosure of filters meets this limitation because a POSITA would have understood
filtering includes the separation of frequencies. DiCenso641, [0028]; Kyriakakis,
9169 (discussing Ramo and Rossing).!!

Accordingly, the DiCenso641-Smith combination also teaches reproducing in
the correct spatial position within a stereo panorama sounds captured by one or more
microphones 312 (“panning the sensed noise”). Kyriakakis, 9170.

7. Claim 9

DiCenso641 in combination with Smith teaches this claim. Kyriakakis, Y171-
175.

As an initial matter, claim 9 does not limit where the in-ear device is in the
claimed system or how it relates to the components recited in claim 1. The 906
patent also contemplates that “various in-ear systems may be integrated into the
present invention,” including “an in-ear monitor.” '906Pat., 8:48-62. For example,

the 906 patent provides that “the output of such an in-ear monitor can be

"' Rossing, Kirkeby, Eppolito, Avendano, and Ramo are used to demonstrate a

POSITA’s knowledge; they are not part of the unpatentability ground.
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autonomously adjusted after sensing audio output.” Id. For example, “[a] given
output can be adjusted according to what is sensed within specified location or what
is sensed at external clusters.” Id. Accordingly, a POSITA would have understood
the plain and ordinary meaning of this claim to encompass as if claim 1 were written

as “... at least one output device including an in-ear device, wherein an audio output

of the in-ear device auto-adjusts based on signal energy sensed within a cluster or

surrounding clusters, the at least one output device including: ....” Kyriakakis, §172.

DiCenso641 discloses earpieces 134 comprising “in-the-ear devices that
partially or substantially completely seal the ear canal of user 120 to provide passive
attenuation of ambient sounds.” DiCenso641, [0022]; see also id., [0023] (“In one
embodiment, wearable device 130 includes in-the-ear or intra-aural earpieces 134
....70). DiCenso641 also discloses that the user interface “allows user 120 to create a
personalized or customized auditory experience by setting his/her preferences ... for
associated sound types to indicate which sounds to amplify, cancel, add or insert, or
attenuate, respectively.” Id., [0028]. For example, DiCenso641 discloses that
“Imicroprocessor 326] receives user preferences 322 corresponding to each of the
plurality of types of sounds and modifies the signal for each type of sound in the
ambient auditory environment based on the corresponding user preference.” 1d.,
[0042]. DiCenso641 further discloses that “[t]he modified signal is output to amp(s)

314 and speaker(s) 316 to generate the auditory environment for the user.” Id. A
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POSITA would thus have understood DiCenso641 to disclose automatically
adjusting the signal output via speaker(s) 316 based on the signals captured by one
or more microphones 312. Kyriakakis, 4174.

Accordingly, the DiCenso641-Smith combination teaches each of earpieces
134 comprising an in-the-ear device (“an in-ear device”) and that the signal output
via the speakers 316 of earpieces 134 is automatically adjusted based on the signals
captured by one or more microphones 312 (“wherein an audio output of the in-ear
device auto-adjusts based on signal energy sensed within a cluster”). Kyriakakis,
q175.

8. Claim 10

DiCenso641 in combination with Smith teaches this claim. Kyriakakis, §9176-
178. For the reasons discussed in §VIII.A.1.g, a POSITA would have understood
that microprocessor 326 of mobile device 320 would be programmed by code or
instructions stored in memory 328 to implement the functionality of DSP 310 related
to the processing of signals captured by one or more microphones 312. Kyriakakis,
176. As discussed in §VIII.A.1.h(ii1), the DiCenso641-Smith combination teaches
microprocessor 326 of DiCenso641’s mobile device 320 determining that a sound
includes a frequency outside of the audible range and converting such sounds outside
of the audible range to the audible range for enhanced hearing.. A POSITA would

have understood microprocessor 326’s operations in the DiCenso641-Smith
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combination to be automatic inasmuch as the microprocessor would execute relevant
code without requiring further human intervention. Kyriakakis, 177.

Accordingly, the DiCenso641-Smith combination teaches determining that a
sound includes a frequency outside of the audible range (e.g., greater than 20 kHz)
and, if so, converting such sounds outside of the audible range to the audible range
for enhanced hearing (“altering the one or more of the one or more sounds so that
the frequency does not fall outside of the predetermined threshold) automatically
based on code or instructions stored in memory 328 and executed by microprocessor
326 (“is performed automatically”). Kyriakakis, 9178.

9. Claim 11
a. 11[pre]

To the extent the preamble is limiting, DiCenso641 teaches this feature.
Kyriakakis, 9179-181. For example, DiCenso641 discloses “a system or method
for generating a user controllable auditory environment for a user that may be
personalized or customized in response to user preferences for particular types or
groups of sounds.” DiCenso641, [0019].

DiCenso641 discloses that the system includes a wearable device 130 that
may be implemented as earpieces 134 that “each contain an associated speaker and
one or more microphones or transducers, which may include an ambient microphone

to detect ambient sounds within the ambient auditory environment.” Id., [0022].
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DiCenso641 discloses that a user interface “allows user 120 to create a personalized
or customized auditory experience by setting his/her preferences ... for associated
sound types to indicate which sounds to amplify, cancel, add or insert, or attenuate,
respectively.” Id., [0028]. For example, DiCenso641 discloses that “[microprocessor
326] receives user preferences 322 corresponding to each of the plurality of types of
sounds and modifies the signal for each type of sound in the ambient auditory
environment based on the corresponding user preference.” Id., [0042]. DiCenso641
further discloses that, after modifying sounds by applying user preferences to
associated sounds within the ambient auditory environment, “[t]he modified sounds
are then provided to one or more speakers associated with or integrated with the
wearable device.” Id., [0034]; see also id., [0042] (“The modified signal is output to
amp(s) 314 and speaker(s) 316 to generate the auditory environment for the user.”).

Accordingly, DiCenso641 teaches a method for generating a user controllable
auditory environment that includes modifying sounds in the ambient auditory
environment (“a method of altering sensed noise”) according to corresponding user
preferences prior to outputting the modified signal via speakers of a wearable device
(“prior to outputting the sensed noise”). Kyriakakis, §181.

b. 11[a] through 11[g][v]

Independent claim 11 simply recites a method for providing the physical

components of the system recited in claim 1. See, e.g., '906Pat., claim 11 (the
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99 ¢¢

method comprising “providing at least one audio control source,” “providing at least
one cluster of at least one computing device,” etc.). Accordingly, the DiCenso641-
Smith combination which teaches each component of the system of claim 1 also
teaches providing such components for the same reasons discussed with respect to
claim 1 in §§VII.A.1.b-VIII.A.1.h(v). Kyriakakis, §182. The same also applies to
claims depending from claim 11.

To the extent PO attempts to argue that independent claim 11 requires the “at
least one output device” (11[d]) to be included within “the at least one computing
device” (11[c]), by virtue of the indentation of the elements of claim 11 as printed
in the patent, that argument would be misplaced.

Nevertheless, to the extent PO argues and the Board determines that
independent claim 11 requires the “at least one output device” (11[d]) to be included
within “the at least one computing device” (11[c]), the DiCenso641-Smith
combination would still render claim 11 obvious. Kyriakakis, §]188-189. For
example, DiCenso641 discloses that “system 100 includes a wearable device 130
that includes at least one microphone, at least one speaker, and a microprocessor-

based digital signal processor (DSP).” DiCenso641, [0022]. DiCenso641 also

discloses that wearable device 130 may be implemented by multiple earpieces 1342

12 See footnote 2.
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“that each contain an associated speaker and one or more microphones or transducers
....0 Id.; see also id., [0024] (“In one embodiment as generally depicted in FIG. 1,
user 120 wears two in-ear or intra-aural devices 134 (one in each ear) that may be
custom fitted or molded using technology similar to that used for hearing aids.”),
[0025] (“Wearable device 130, which may be implemented within earpieces 134,
may also be equipped with wireless communication (integrated Bluetooth or Wi-Fi)
to connect with various external sound sources, an external user interface, or other
similar wearable devices.”). Accordingly, a POSITA would have understood
wearable device 130 (and earpieces 134, collectively) to comprise “at least one
computing device,” and that wearable device 130 includes two output devices each
including at least one speaker (i.e., at least one output device). Kyriakakis, 9189.
Additionally, as discussed in §§VIII.A.1.d(i1) and VIII.A.1.e(iii), a POSITA
would have understood DiCenso641 to disclose, or at a minimum render obvious,
each earpiece 134 to include a wireless transceiver to wirelessly communicate with
mobile device 320. Kyriakakis, §194. As also discussed in §VIIL.A.1.e(iii), a
POSITA would also have understood such a wireless transceiver to comprise a
communication mechanism for sending and receiving information from mobile
device 320. Kyriakakis, 4194. Accordingly, a POSITA would have understood the
DiCenso641-Smith combination to teach a wearable device 130 (“at least one

computing device”) including a first earpiece 134 having a wireless transceiver (“a
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wireless transceiver”) and a second earpiece 134 (“at least one output device”) also
having a wireless transceiver (“a communication mechanism”). Kyriakakis, 4194.

10. Claims 13-17 and 19-20

DiCenso641 in combination with Smith teaches claims 13-17 and 19-20 for

the same reasons as discussed with respect to claims 4-10, according to the table

below.
Claim Section(s)
13 VIIL.A.2 (claim 4)
14 VIIL.A.3 (claim 5)
15 VIII.A .4 (claim 6)
16 VIILLA.5 (claim 7)
17 VIIL.A.6 (claim 8)
19 VIIL.A.6 (claim 8)
20 VIIL.A.8 (claim 10)

11. Claim 18

DiCenso641 in combination with Smith teaches this feature. Kyriakakis,
19208-211.
DiCenso641 discloses that “[microprocessor 326] receives user preferences

322 corresponding to each of the plurality of types of sounds and modifies the signal
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for each type of sound in the ambient auditory environment based on the
corresponding user preference.” DiCenso641, [0042]. For example, DiCenso641
explains that modifying the signal “may include ... changing various qualities of
a sound, such as equalization, pitch, etc.” Id., [0044]. Thus, a POSITA would have
understood DiCenso641 to teach changing the pitch of an ambient sound identified
in the ambient auditory environment. Kyriakakis, §209. A POSITA would also have
understood varying the pitch of a sound to amount to the application of an audio
effect to the sound. See, e.g., Lindahl, [0067] (“In the presently depicted
embodiment, audio processing logic 32 may apply various audio effects 138
based on the received image characteristics. Such audio effects may include
variations in one or more characteristics of an audio signal. For example, effects
138 applied to audio may include variation in pitch; variation in tempo; a change
in frequency response (e.g., filter sweep); alteration of equalization characteristics;
application of a chorus effect, a delay effect, a reverb effect, or the like; alteration of
the volume of the audio; the addition of a synthesized sound effect; or other desired

audio effects.”)3. Kyriakakis, 210.

13 Lindahl is used to demonstrate a POSITA’s knowledge; it is not part of the

unpatentability ground.
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Accordingly, the DiCenso641-Smith combination teaches modifying select
sounds within an ambient environment by changing the pitch of the sound signal
(“adding one or more audio effects to the sensed noise”). Kyriakakis, §211.

B. Ground 1B: DiCenso641, Smith, and Holland Render Obvious
Claims 2 and 12

1. Claim 2
a. 2[a]

DiCenso641 in combination with Smith teaches this feature. Kyriakakis,
19214-216.

DiCenso641 discloses that “user interface 324 is implemented by a second
microprocessor 326 having associated memory 328 embedded in a mobile device
320, such as a smartphone, tablet computer, wrist watch, or arm band, for example.”
DiCenso641, [0039]. DiCenso641 explains that “changes made by user 120 using
the user interface are communicated to the wearable device 130 to control
corresponding processing of input signals to create auditory output signals that
implement the user preferences.” Id., [0028].

Accordingly, the DiCenso641-Smith combination teaches mobile device 320
implementing a user interface 324 (“an interfacing mechanism”) via which a user

may control the processing of input signals to create auditory output signals.

Kyriakakis, §216.
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b.  2[b]

DiCenso641 in combination with Smith and Holland teaches this feature.
Kyriakakis, §9217.

DiCenso641 discloses mobile device 320 communicates with earpieces 134
via wired or wireless communication technology. See DiCenso641, [0023] (“User
preferences are then communicated to the DSP associated with earpieces 134
through wired or wireless technology, such as Wi-Fi, Bluetooth, or similar
technology, for example.”), [0039] (“User preferences 322 may be communicated
via a wired or wireless communications link 360 to DSP 310. Various types of
wired or wireless communications technology or protocols may be used depending
on the particular application or implementation.”). DiCenso641, however, does not
focus on the implementation details relating to how the mobile device 320
implements both wired and wireless communication. Thus, a POSITA would have
been motivated to look for additional information regarding how to implement
DiCenso641’s functionality of implementing both wired and wireless
communication. Kyriakakis, §219. In so looking, a POSITA would have readily
identified Holland.

Holland is generally directed to a “system for delivering content associated
with a media presentation to devices that are auxiliary to the devices that play and

display the media presentation.” Holland, [0039]; see also id., Abstract (“A system
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and method for providing companion content on a device that downloads content
associated with a media presentation playing on a media player and displays the
downloaded content at times synchronized to time-offsets (from the start of the
program) of the presentation by signals from the media player.”). Holland discloses
a “media player 110, display device 120, and speakers 130 [that] are integrated on a
single device such as a computer, a laptop, an enhanced television, or an enhanced
cell phone.” Id., [0040]. Holland explains that this single device may function as a
“media player device” or a “companion content device.” See id., (“In some such
embodiments this media player device can also function as a companion content
device (similar to any one of the companion content devices 140-148)
simultaneously.”).

Holland discloses sending signals between such devices “wirelessly or
through a wired connection.” Id., [0043] (“Some embodiments allow both wired and
wireless signals; while other embodiments allow only wired signals from the media
player or only wireless signals from the media player.”). Holland also provides
implementation details for facilitating wired or wireless communication between
electronic devices. See Holland, [0156] (“FIG. 20 conceptually illustrates an
electronic system 2000 with which some embodiments of the invention are
implemented. The electronic system 2000 may be a computer (e.g., a desktop

computer, personal computer, tablet computer, etc.), phone, PDA, or any other sort
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of electronic device.”). For example, Holland explains that the electronic device
(e.g., mobile phone) includes a network adapter through which it couples to a
network. See id., [0162] (“Finally, as shown in FIG. 20, bus 2005 also couples
electronic system 2000 to a network 2065 through a network adapter (not shown).
In this manner, the electronic can be a part of a network of computers ....”).

A POSITA would have appreciated that Holland describes essentially the
same functionality of communicating data between electronic devices as
DiCenso641. Kyriakakis, 9224. A POSITA would have further recognized that
Holland provides additional details regarding how to implement this functionality
by using a network adapter to implement both wired and wireless communication.
Kyriakakis, §224.

A POSITA would also have found the combination obvious because it would
have amounted to the mere application of a known technique (including a network
adapter in an electronic device as Holland teaches) to improve a similar device
(mobile device 320 or other electronic devices in the DiCenso641-Smith
combination that uses wired or wireless communication to connect to other devices)
in the same way (providing components supporting wired or wireless
communication between devices as Holland teaches). Kyriakakis, 4225.

Accordingly, the DiCenso641-Smith-Holland combination teaches mobile

phone 320 or other electronic devices having a network adapter (“a network
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adapter”) to couple mobile phone 320 or other electronic devices to a network to
communicate with other devices (“configured to transmit and receive electronic
information”) via a wired or wireless communications link (“through both wired and
wireless communication”). Kyriakakis, §226.
c. 2[c]

DiCenso641 in combination with Smith and Holland teaches this feature.
Kyriakakis, §9227-229.

DiCenso641 explains that user preferences 322 are captured by user interface
324. DiCenso641, [0039]; see also id., FIGs. 5, 6 (depicting example user interfaces
having controls for specifying user preferences associated with particular types or
groups of sounds). DiCenso641 also discloses that, through the user interface, “the
user can raise or lower the volume of specific sound sources as well as completely
cancel or enhance other auditory events.” Id., [0048]. For example, DiCenso641
explains that mobile device 320 “may include a touch pad or screen to capture user
gestures. For example, the user draws a character “V” (for voices), then swipes down
(lowering this sound category).” Id., [0056]; Kyriakakis, 9228.

Accordingly, the DiCenso641-Smith-Holland combination teaches mobile
device 320 implementing a user interface 324 having a touchpad or screen to capture
user gesture (““at least one input mechanism”) via which a user can raise or lower the

volume of specific sound sources. Kyriakakis, 4229.
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d. 2[d]

DiCenso641 in combination with Smith and Holland teaches this feature.
Kyriakakis, §9230-232.

As discussed in §VIIL.B.1.c, DiCenso641 discloses that by manipulating the
user interface (e.g., swiping on a touch pad), the user can raise or lower the volume
of specific sound sources.

Accordingly, the DiCenso641-Smith-Holland combination teaches mobile
device 320 implementing a user interface 324 via which a user can raise or lower the
volume of specific sound sources (“manipulate the interfacing mechanism”).
Kyriakakis, §232.

e. 2[e]

DiCenso641 in combination with Smith and Holland teaches this feature.
Kyriakakis, 99233-234. For example, as discussed in §VIIL.B.1l.c, DiCenso641
discloses that, through the user interface, the user can raise or lower the volume of
specific sound sources as well as completely cancel or enhance other auditory
events. And as discussed in §VIII.A.1.e(i1), DiCenso641 describes each earpiece 134
having a speaker 316 for outputting a modified signal to generate an auditory
environment for a user.

Accordingly, the DiCenso641-Smith-Holland combination teaches modifying

the signal output via speaker(s) 316 of earpieces 134 (“vary the output of the at least
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one output device”) based on user input captured by user interface 324 to raise or

lower the volume of specific sounds. Kyriakakis, §234.

2. Claim 12

DiCenso641 in combination with Smith and Holland teaches this claim.
Kyriakakis, §9235-240.

Claim 12 recites the same features as claim 2, except that it further recites that
the recited features are within the at least one computing device (“wherein the at
least one computing device further includes ...”).

For the reasons discussed in §§VIII.LB.1.a and VIIL.B.1.c-VIII.B.1.e
DiCenso641 teaches a user interface having all of the features recited in 2[a] and
[2][c]-2[e], respectively. DiCenso641 further discloses that the user interface can
also be integrated into the wearable device 130 for situations, for example, when the
user interface on mobile device 320 is not available. DiCenso641, [0047] (“The user
interface may be integrated with the wearable device ... for use in setting preferences
when an external device is not available ...”); see also id., [0039] (“Alternatively,
microprocessor 326 may be integrated within the same wearable device as DSP 310

2.
Accordingly, a POSITA would have understood the DiCenso641-Smith-

Holland combination to teach a user wearable device that when implemented as
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earpieces comprises a first earpiece having a user interface including all the features
recited in elements 12[a] and 12[c]-12[e]. Kyriakakis, 9238.

Moreover, as DiCenso641 also discloses the wearable device and mobile
device communicating via wired or wireless technology (see §VIIL.B.1.b), a
POSITA would have recognized that DiCenso641’s wearable device (e.g., earpieces
134) also needed to have been capable of wired as well as wireless technology.
Kyriakakis, 9239. Because DiCenso641 does not focus on the implementation details
relating to how the wearable device implements both wired and wireless
communications, a POSITA would have been motivated to look for and found
Holland, and would have been motivated to incorporate Holland’s teachings
regarding a network adapter into DiCenso641’s wearable device for the same
reasons as discussed in §VIII.B.1.b. Kyriakakis, 9239 . Thus, a POSITA would
have found the combination obvious because it would have amounted to the mere
application of a known technique (including a network adapter in a mobile device as
Holland teaches) to improve a similar device (the DiCenso641-Smith combination’s
wearable device that uses wired or wireless communication to connect to other
devices) in the same way (providing components supporting wired or wireless
communication between devices as Holland teaches). Kyriakakis, 4239.

Accordingly, the DiCenso641-Smith-Holland combination teaches wearable

device 130 having a network adapter (“a network adapter”) to couple wearable
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device 130 to a network to communicate with other devices (“configured to transmit
and receive electronic information™) via a wired or wireless communications link

(“through both wired and wireless communication™). Kyriakakis, §240.

C. Ground 1C: DiCenso641, Smith, and Warren Render Obvious
Claim 3

1. Claim 3

DiCenso641 in combination with Smith and Warren teaches this feature.
Kyriakakis, 99241-246.

As discussed in §VIILLA.1.d, DiCenso641 discloses that the earpieces 134
“each contain an associated speaker and one or more microphones or transducers,
which may include an ambient microphone to detect ambient sounds within the
ambient auditory environment.” DiCenso641, [0022]. DiCenso641 does not,
however, provide additional implementation details for the types of microphones or
transducers included in the wearable device (the headphones or earpieces). A
POSITA would have thus searched for references to supply such implementation
details and would have readily found Warren. Kyriakakis, §242.

Warren is directed generally to a personal listening device “to be fitted in the
ear, on the ear, near the ear, or behind the ear” that “may be virtually any personal

listening device or system such as a hearing aid 8, an earphone 10, a headphone (not
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shown), a wireless headset 12, an insert earphone (not shown), and the like.” Warren,
[0026]. Warren explains that such devices may include any of a number of types of
microphones, such as “a silicon (MEMS) condenser microphone, an electret
microphone, an omni-directional microphone, a directional microphone, a dynamic
microphone, or a monitor microphone.” Id., [0029].

A POSITA would have been motivated to modify DiCenso641’s earpieces
134 based on the teachings of Warren to include an omni-directional microphone
and would have had a reasonable expectation of success in doing so. Kyriakakis,
9244. A POSITA would have appreciated that Warren and DiCenso641 are similarly
directed to a personal listening device. Kyriakakis, 4244. For example, DiCenso641
generally relates to “systems and methods for a user controllable auditory
environment using wearable devices, such as headphones, speakers, or in-ear
devices” (DiCenso641, Abstract), and Warren describes the components of a
personal listening device that may comprise any of a hearing aid, an earphone, a
headphone, a wireless headset, an insert earphone, or the like (Warren, [0026]). For
that reason, Warren provides implementation details suitable for DiCenso641’s
wearable device 130 or, more specifically, earpieces 134. Kyriakakis, 9244. A
POSITA would have considered applying Warren’s teaching to DiCenso641 to
amount to merely combining prior art elements (Warren’s omni-directional

microphone and DiCenso641’s earpieces 134) according to known methods (Warren
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teaches including an omni-directional microphone within any of a hearing aid,
an earphone, a headphone, a wireless headset, an insert earphone, or the like) to yield
predictable results. Kyriakakis, 9244.

Moreover, for the reasons discussed in §VIII.A.2, a POSITA would also have
understood that a omni-directional microphone comprises an omni-directional
transducer. Kyriakakis, 4245.

Accordingly, a POSITA would have understood the DiCenso641-Smith-
Warren combination teaches the “one or more microphones” of DiCenso641’s
earpieces 134 (“the sound-sensing mechanism”) including an omni-directional
microphone (“an omnidirectional transducer”). Kyriakakis, §246.

D. Ground 2A: DiCenso641, Goldstein873, and Smith Render
Obvious Claims 1, 4-11, and 13-20

To the extent PO argues and the Board finds that DiCenso641 does not
disclose earpieces 134 including a wireless transceiver, Petitioners submit that
claims 1, 4-11, and 13-20 nevertheless would have been obvious in view of the
combination of DiCenso641, Goldstein873, and Smith. Kyriakakis, §9247-253.

By the earliest alleged priority date of the *906 patent, it was known to include
a transceiver in earpieces to implement wireless communication with external
devices. Kyriakakis, 9248. Goldstein873 is exemplary, and it is analogous to the *906

patent, as it is within the same field of endeavor and reasonably pertinent to one or

68



IPR2026-00083
U.S. Patent No. 10,656,906

more problems addressed by the *906 patent. Kyriakakis, §248. Goldstein873 is
directed to an earpiece for “continually monitor[ing] the environment for warning
sounds.” Goldstein873,[0066]. Goldstein873 discloses that “[e]arpiece 100 includes
an Ambient Sound Microphone (ASM) 110 to capture ambient sound, an Ear Canal
Receiver (ECR) 102 to deliver audio to the ear canal, and an ear canal microphone
(ECM) 130 to assess a sound exposure level within the ear canal.” Id., [0024]. As
illustrated in figure 2 (reproduced below), Goldstein873 also discloses that “[t]he
earpiece 100 can further include a transceiver 204 that can support singly or in
combination any number of wireless access technologies including without
limitation Bluetooth™, Wireless Fidelity (WiFi), Worldwide Interoperability for
Microwave Access (WiMAX), and/or other short or long range communication

protocols.” Id., [0028].
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Goldstein873 explains that “[t]he transceiver 204 can also provide support for
dynamic downloading over-the-air to the earpiece 100.” /d.

As discussed in §§VIII.A.1.d(i1) and VIII.A.1.e(ii1), DiCenso641 discloses
earpieces 134 wirelessly communicating with mobile device 320. Kyriakakis, 4250.
DiCenso641 also discloses (and depicts in FIG. 3 (reproduced below)) a wireless
link 360 communicating between mobile device 320 and DSP 310. DiCenso641,
[0039].
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DiCenso641, FIG. 3
Thus, to the extent the Board finds that DiCenso641 does not disclose the
earpieces 134 each having a wireless transceiver, a POSITA would have been
motivated to modify DiCenso641’s earpieces 134 to incorporate a transceiver in

each—as taught by Goldstein873—to effectuate wireless communication with
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mobile device 320. Kyriakakis, §251. A POSITA would have found the combination
obvious because it would have amounted to an application of a known technique
(including a wireless transceiver in a headphone or earbud as Goldstein873 teaches)
to improve a similar device (DiCenso641’s earpieces that use a wireless link) in the
same way (providing components supporting wireless communication between
devices as Goldstein873 teaches). Kyriakakis, 4251.

Accordingly, the DiCenso641-Goldstein873 combination teaches earpieces
134 including a first earpiece having a wireless transceiver to implement wireless
communication (“a wireless transceiver”) for sending an unprocessed audio stream
and receiving back a modified audio stream (“configured to wirelessly transmit and
receive data”) from mobile device 320 (“from the audio control source”).
Kyriakakis, 9252. The DiCenso641-Goldstein873 combination also teaches
earpieces 134 including a second earpiece having a wireless transceiver to
implement communication (“communication mechanism) for receiving a modified
audio stream (“for receiving electronic information”) from mobile device 320 (“from
the audio control source”).

Aside from the “wireless transceiver ...” and “communication mechanism ...”
recited by independent claim 1, the analysis of how the DiCenso641-Goldstein873-
Smith combination renders claims 1, 4-11, and 13-20 obvious is otherwise the same

as discussed in §§VIIL.A.1-VIIL.A.11. Kyriakakis, 4253.
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E. Ground 2B: DiCenso641, Goldstein873, Smith, and Holland
Render Obvious Claims 2 and 12

DiCenso641 in combination with Goldstein873, Smith, and Holland render
claims 2 and 12 obvious for the same reasons discussed in §§VIIL.B and VIII.D.
Kyriakakis, §254.

F. Ground 2C: DiCenso641, Goldstein873, Smith, and Warren
Render Obvious Claim 3

DiCenso641 in combination with Goldstein873, Smith, and Warren render
claim 3 obvious for the same reasons discussed in §VIII.C and VIIL.D. Kyriakakis,
q255.

IX. SECONDARY CONSIDERATIONS

There is no evidence in the prosecution history or elsewhere supporting
secondary considerations arguments, or evidence of nexus of such alleged evidence
to the claims. To the extent PO asserts the existence of any secondary considerations
in its responses, Petitioners reserve the right to address any such evidence.
Kyriakakis, §256.

X.  MANDATORY NOTICES UNDER 37 C.F.R. § 42.8

A. Real Parties-in-Interest

Petitioners identify themselves as the real parties-in-interest.
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B. Related Matters

To the best of Petitioners’ knowledge, the 906 patent has only been involved

in the following district court litigation:

e Zophonos Inc. v. Samsung Electronics Co., Ltd. et al., 2:25-cv-00752
(E.D. Tex.), filed July 30, 2025.

To the best of Petitioners’ knowledge, the *906 patent has not been challenged
in any other inter partes review or post-grant review prior to this proceeding.

Petitioners are concurrently filing related petitions challenging claims of U.S.
Patent No. 11,204,736 (IPR2026-00084), which is also asserted in the district court
litigation. U.S. Patent No. 11,900,016 is also asserted in the district court litigation.

C. Lead and Backup Counsel

Lead Counsel Back-Up Counsel

Ali R. Sharifahmadian, Reg. No. 48,202 | Jeffrey Miller, Reg. No. 35,287
(ali.sharifahmadian@arnoldporter.com) (jeffrey.miller@arnoldporter.com)

Arnold & Porter Kaye Scholer LLP Arnold & Porter Kaye Scholer LLP
601 Massachusetts Ave., NW 3000 El Camino Real

Washington, DC 20001-3743 Five Palo Alto Square, Suite 500
Tel: 202-942-5000 Palo Alto, CA 94306-3807

Fax: 202-942-5999 Tel: 650-319-4500

Fax: 650-319-4700

Patrick Reidy, Reg. No. 72,148
(patrick.reidy@arnoldporter.com)

Arnold & Porter Kaye Scholer LLP
70 West Madison Street
Suite 4200
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Lead Counsel Back-Up Counsel

Chicago, IL 60602-4231
Tel: 312-583-2300
Fax: 312-583-2360

Mark A. Patrick, Reg. No. 72,958
(mark.patrick@arnoldporter.com)
Kyle Tsui, Reg. No. 62,602
(kyle.tsui@arnoldporter.com)
Ruifeng Pu, Reg. No. 78,010
(ruifeng.pu@arnoldporter.com)

Arnold & Porter Kaye Scholer LLP
601 Massachusetts Ave., NW
Washington, DC 20001-3743

Tel: 202-942-5000

Fax: 202-942-5999

D. Service Information

Please address all correspondence to lead and back-up counsel at the addresses
shown above. Petitioners consent to electronic service by e-mail at the following
addresses:

ali.sharifahmadian@arnoldporter.com
jeffrey.miller@arnoldporter.com
patrick.reidy(@arnoldporter.com
mark.patrick@arnoldporter.com
kyle.tsui@arnoldporter.com
ruifeng.pu@arnoldporter.com
xSamsungZophonosIPRs@arnoldporter.com

E. Power of Attorney

A power of attorney is filed herewith according to 37 C.F.R. §42.10(b).
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XI. FEES
Petitioners concurrently electronically submit the required fees for this
Petition. The Board is authorized to charge Arnold & Porter Kaye Scholer LLP’s

deposit account, No. 50-2387, for any fee deficiency.

Date: November 3, 2025 Respectfully submitted,

[Ali R. Sharifahmadian/
Ali R. Sharifahmadian (Reg. No. 48,202)
Counsel for Petitioners
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CERTIFICATE OF COMPLIANCE
The undersigned hereby certifies that the foregoing Petition for Inter Partes
Review contains 13,807 words, excluding those portions identified in 37 C.F.R.
§ 42.24(a), as measured by the word-processing system used to prepare this paper.
[Ali R. Sharifahmadian/

Ali R. Sharifahmadian (Reg. No. 48,202)
Counsel for Petitioners
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CERTIFICATE OF SERVICE

I certify that on November 3, 2025, I caused a true and correct copy of the
foregoing Petition for Inter Partes Review of U.S. Patent No. 10,656,906 and
supporting exhibits to be served via overnight delivery on the correspondence
address of record indicated on Patent’s Office Patent Center system for U.S. Patent
No. 10,656,906:

David Postolski
Gearhart Law LLC
41 River Road, Suite 1A
Summit, NJ 07901

A courtesy copy was also sent via electronic mail to Patent Owner’s litigation
counsel listed below:

Alexandra G. White (Iwhite@susmangodfrey.com)
Chandler A. Langham (clangham@susmangodfrey.com)
Kelsey Tuohy (ktuohy@susmangodfrey.com)
Michael Gervais (mgervais@susmangodfrey.com)
Andres C. Healy (ahealy@susmangodfrey.com)
Susman Godfrey L.L.P.

401 Union Street, Suite 3000
Seattle, WA 98101

/Douglas Smith/
Douglas Smith
Senior Paralegal 11
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