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THE ’001 PATENT

[1preamble]: “A method performed by a first zone 
player, the method comprising:”
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[1b] “after receiving the request to enter into the 
synchrony group:”

[1ci] “detecting an indication that the first zone 

group”

[1cii] “and (b) one of an audio
slave mode for the synchrony group;”

[1d] “beginning to operate in the synchrony group 
in accordance with the indication;”

[1e] “wherein, while operating in the control

and”

[1f] “based on the first control information, cause, 

action to be applied in the synchrony group;”

[1g] “wherein, while operating in the control

zone player; and”

[1h] “perform one or more playback actions in 
accordance with the second control information;”
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[1i] “wherein, while operating in the audio

that is representative of the audio content;”

[1j] “generate playback timing information 

information; and”

[1k] “transmit, via the network interface, the 

player; and”

[1l] “wherein, while operating in the audio

m another zone player; and”

[1m] “engage in synchronous playback of the 

second zone player.”

Claims 2, 13, and 24: “wherein detecting an indication 

Page 4 of 108



group.”

Claims 6, 17, and 28: “wherein beginning to operate in 

master mode.”

Claims 7, 18 and 29: “wherein the first control 

audio content.”

Claims 8, 19, and 30: “wherein the at least one future 

zone player other than the first zone player.”

Claims 9, 20 and 31: “wherein the at least one future time 

of the first zone player.”

Claims 10, 21, and 32: “wherein the second control 

the first zone player.”
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11, 22, and 33 (pre): “wherein the playback timing 

second zone player comprises:”

11, 22, and 33 (a): “updating the at least one future 

time of another zone player; and”

11, 22, and 33 (b): “when the local clock time of 

information with at least the second zone player.”

Claims 3, 14, and 25: “wherein the obtained audio information 

information.”
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I have been retained by Google LLC (“Petitioner”) as an independent 

as of the priority date of the ’001 patent

of the ’

’
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of the ’
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at the Georgia Institute of Technology (“Georgia Tech”) in Atlanta, Georgia. I have 
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my research have covered many topics relevant to the subject matter of the ’

disciplinary research projects including “

,” “Audio Classification,” “Auditory Scene Analysis,” “Hearing Aid 

Audio Processing,” “Speaker Driver Sound Enhancement,” “I

Quality,” “Analysis of Voice Exercise Using Signal Processing,” and “Smart Homes 

ork During a Pandemic and Beyond.”  

“

”

“

”
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Engineers (“IEEE”) and have been a Member since 1991. I am also a Member of the 

(“the ’ patent”)

7,269,338 to Janevski (“Janevski”)

U.S. Patent Publication No. 2004/0048569 (“Kawamura”)

U.S. Patent No. 6,751,228 to Okamura (“Okamura”)

JP2003323186A to Kono (“Kono”) (with certified translation)

Patent No. 5,010,399 to Goodman et al. (“Goodman”) 

Page 12 of 108



U.S. Patent No. 7,643,894 to Braithwaite et al. (“Braithwaite”) 

Gary C. Kessler, 
available at https://garykessler.net/library/tcpip.html (“Kessler”)

U.S. Patent No. 5,369, 724 to Lim (“Lim”)

aims of the ’
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“anticipate” a claim. Second, I have been informed that the prior art can render a 

claim “obvious” to

of the ’
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skill in the art at the ’ patent’s priority date

evidence means “more likely than not.”
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referred to as “prior art.” I understand that prior art includes patents and printed 

assume that the priority date of the ’
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to use the same words as the claims or provide as many details as the patent’s 

expressly found in a prior art reference is ‘inherent’ if the prior art necessarily 
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with other references or with a person of ordinary skill in the art’s own knowledge 
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a “reasonable 
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expectation of success”—but not “absolute predictability” of success—

— —

I have been informed that the law permits the application of “common 

sense” in examining whether a claimed invention would have been obvious to a 
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combination of references must contain a “teaching, suggestion, or motivation” to 

combine references. But I also understand that the “teaching, suggestion, or 

motivation” test can be a us

support a determination of nonobviousness of the claimed subject matter in the ’
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’

The ’001 patent relates to “

.” Ex. 1001, 1:25

devices form a “

… all of which synchronously play an audio 

program.” Ex. 1001, 8:2 7. “The …

.” Ex. 1001, 8:27

“The 

.” Ex. 1001, 9:5

“can enable the 

.” Ex. 1001, 9:31
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“Each of 

.”

The ’001 patent describes “zone players” as devices that “receive[] 

thereto” and “provide[] playback and/or forward the audio information, along with 

playback.” Ex. 1001, 5:13– may also “transmit the audio 

information that it receives … to selected ones of the … for 
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playback,” and those “synchronize their playback … so that the 

… provide the same audio program at the same time.” Ex. 1001, 5:21–

instructed that the “intrinsic record” includes the ’

patent itself, including the claims, description, and figures, and the ’ patent’s 

Patent and Trademark Office (“Patent Office”) concerning the patent. I understand 
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term’s plain and ordinary meaning. That special definition or limitation on scope 

may be provided in the patent’s written description, the patent’s prosecution history, 

“zone player” “data network device configured to 

process and output audio”

“network interface” “physical 

network”

“playback timing information” “information indicating when the audio 

back”
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“synchrony group” “a set of two or more zone players that 

synchronously”

of ordinary skill in the art at the priority date of the ’

to consider the ’ patent’s claims and the prior art through the eyes of a person of 

ordinary skill in the art (which I may also refer to as “one skilled in the art,” “skilled 

artisan,” “POSITA,” or similar variations). I have considered factors such as the 

–
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art (“POSITA”) 

of the ’001 patent of

the ’

(“ ”)

0048569 (“Kawamura”)

(“ ”)

to Kono (“Kono”) (with certified translation)

U.S. Patent No. 5,010,399 to Goodman et al. (“Goodman”)

Page 28 of 108



U.S. Patent No. 7,643,894 to Braithwaite et al. (“Braithwaite”)

(“Kessler”)

5,369,724 to Lim (“Lim”)

the ’

Janevski relates “synchronizing playback of two or more digital 

streams based on renderable content of those streams.” Janevski, 1:5

discloses “a ” including “ .”

18. “[B]roadcasts 112a, b of a television program … are received by receivers 

.” . “The presentation 

may be … aural.” Janevski, 16:34 And “

remotely.” Janevski, 6:39
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A session user “performs a 

).” Janevski, 7:31 36, Abstract. When a user “executes a 

,” it “changes the watching mode.” Janevski, 8:48

“The … upon execution of each 

synchronization.” Janevski, Abstract “To ensure that the 
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‘ ,’ i.e., the .” Janevski, 7:36 50. When “the role of 

handed off,” Janevski explains that “another participant 

.”
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ike the ’

Kawamura “relates to exchanging device 

[]the devices within a piconet … implemented by the BluetoothTM standard.” 

Kawamura discloses a “piconet 10 contain[ing] a media player 11 … 

and a remote commander 13,” as illustrated in Figure 1. Kawamura, [0088] “The 

control such as play, stop, pause, fast forward and rewind.” 
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Kawamura’s “media player” includes “a Bluetooth interface” which 

“transfers commands and responses” with the remote commander 13. Kawamura, 

like the ’001 patent, 

controlling audio playback. Compare Ex. 1001, 9:5
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functions as the master, generating a timestamp “on the basis of 

the time provided by the cycle timer,” which “specifies the reproduction time at the 

receiving side.” Okamura, 1:42– , acting as the slave, uses “an 

offset setting section that sets an offset time … and adds the offset time to a time 

indicated by the timestamp,” and initiates playback “when the time of the timestamp 

cycle timer.” Okamura, 5:53– Okamura also discloses “estimating propagation 

delay” on the transmitting side to set the timestamp as a future reproduction time, 

and “adjusting the offset on the receiving side” to shift playback timing. Okamura, 

–
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In my opinion, like the ’001 patent, 

–

– – – –
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– –

1preamble]: “A method performed by a first zone 
player, the method comprising:”

performs a “method for synchronizing 

presentation from bit streams based on their content.” Janevski, 1:1

’s “

identical copies of a video,”

“data network device configured to process and output audio ”

–
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discloses that “ ” ( ) and “ ” 

) form a “ ” (

where the “ ” ( ) performs an “ ” (

ski’s “[p]ersonal video recorder (PVR)” “114a” 

’s “ ersonal video recorder (PVR)” “114b” 

“ ”

“playback” devices that “ … renderable content,” including “visual” and/or 

“aural”

Janevski’s PVRs also contain at least one 

he ’001 patent

’001 patent, 4:14 –
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Janevski’s disclosure of 

communication over the Internet “to synchronize their playbacks” (Janevski, 

–

“PVR” “ ” and “PVR” “ ” playback audio content in “a 

,” which discloses 

two zone players “PVR” “114a” and “114b ”

“ ,” where “[t]he Internet 118 [the claimed data 

such that synchronization may be achieved.” 

Page 39 of 108



Specifically, Janevski discloses that “user 1 takes the lead as the 

‘initiator’, user 1, via a remote control 116, via controls on the PVR 114a itself, … 

synchronized viewing on the PVR 114a.” 

9. More specifically, Janevski discloses that “
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.” Janevski, 7:9

By taking the lead “via a remote control 116” and “indicat[ing] by … response to 

the menus” to participate in the session, Janevski teaches a request to engage in 

“PVR” 

“114a” “initiator” role for the “synchronized viewing session ”

“remote commander” via a “Bluetooth interface” (via the network interface) instead 

Janevski’s exemplary embodiment, the “PVR 114a includes … a 

remote control sensor 204,” which “receives a signal from the remote control 116.” 

hile Janevski’s “remote control” is “typically” “configured to transmit an infrared 

signal,” a POSITA would have understood other wireless communication techniques 

—Bluetooth. Kawamura discloses a Bluetooth “piconet 10” 
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including “media player 11 … and a remote commander 13.” Kawamura, [0088], 

[0091], FIGs. 1, 2. Within the piconet, “[t]he remote commander 13 remotely 

d rewind,” which discloses a controller device transmitting playback 

Kawamura’s “media player” includes “a Bluetooth interface,” which is 

a network interface that connects to the “Bluetooth wireless network.” Kawamura, 

, 2. The “Bluetooth interface” of “media player” implements 

“Bluetooth wireless con

responses with the … [remote commander] 13.” . Kawamura’s “remote 

commander” similarly includes “a Bluetooth interface” which “transfers commands 
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and responses with the [media player] 11.” Kawamura, [0100]

Kawamura’s “media player” (zone player) receives “commands” from the “remote 

commander” (network device) via the “Bluetooth interface.” (network interface). 

s combined, Kawamura’s “remote commander” would 

have served as Janevski’s “remote control” and Janevski’s “PVR 114a” would have 

received its “control function” via Kawamura’s “Bluetooth interface.” 

because Kawamura teaches that “short distance wireless communication,” including 
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“Bluetooth,” is “expected a great deal” for use “as the transmission media for home 

networks.” Kawamura, [0003] [0005]. Kawamura also teaches that “obviously, 

[Bluetooth] is also designed for the application to stationary equipment” including 

“a stereo unit (or other media players).” Kawamura, [0010]. 

communications (as in Janevski’s exemplary embodiment) are limited to line

he prior art explains that “[m]any 

user,” but “[u]nfortunately signals from these devices d

en transmitter and source.” Goodman, 4:4

to implement Kawamura’s Bluetooth remote to improve communications and 

successfully transmit commands to Janevski’s PVR even when walls, furniture, 

Moreover, “because Bluetooth 
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is a worldwide standard … the globalization of communication environments may 

be promoted with ease.” Kawamura, [0011] Kawamura’s system also uses “a 

conventional Bluetooth control profile such as AV Remote Control Profile.” 

Janevski’s “PVR 114a” is also already configured with an 

Internet network interface (“receiver[] 113a”) as explained above. Janevski, 7:57

implementing Kawamura’s Bluetooth “remote and 

achieve predictable results (Janevski’s PVR receives the control function via a 

Bluetooth as taught by Kawamura in Janevski’s synchronized playback system 
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Bluetooth remote control into Janevski’s system would enhance user experience by 

Janevski’s “receiver” and Kawamura’s “Bluetooth 

interface” meet the construction of “physical component of a device that provides 

an interconnection with a data network” because they are physical components that 

connect to the “Internet” and “Bluetooth” ne

first zone player the user’s request to engage in synchronous playback of audio 

Janevski’s receiver conveys (from the 

Internet) the remote user’s request to engage in synchronous playback of audio 
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[1b] “
synchrony group:”

. Specifically, Janevski discloses that “[b]ased on the 

time.” Janevski, 7:1

io via the Bluetooth interface by the user of Janevski’s 

PVRa as modified by Kawamura’s teachings

[1ci] “detecting an indication that the first zone player 

slave mode for the synchrony group”

Janevski’s 
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Janevski discloses that “[e]ach —

—

broadcasts a command to all other participants (including the ‘current’ initiator) and 

thereby becomes the new initiator.” Janevski, 8:42–

master mode when it “executes a control function … [and] broadcasts a 

command” to all participants “and thereby becomes the new initiator.” Janevski, 

Janevski’s 

from the user’s remote control 

Janevski discloses that “the initiator performs the same process to 

synchronize each participant, whereby all participants become synchronized.” 

–
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[1cii] “and (b) one of an audio
slave mode for the synchrony group;”

Janevski discloses that “renderable content, as used herein, refers to 

content that is presentable in a form that a user can sense, e.g. visually or aurally.” 

Janevski discloses synchronizing playback of “two or more 

digital bit streams,” and “the presentation may be merely visual or merely aural or 

both visual and aural.” Janevsk

Janevski’s 

Janevski discloses that “the initiator performs the same process to synchronize each 

participant, whereby all participants become synchronized.” Janevski, 8:42–
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Janevski further discloses that “the characteristic information may be 

characteristic of viewable images or of audible sounds,” confirming that 

–

“[t]ime synchronization is performed by the initiator PVR 114a individually with 

message … and sending a reply synchronization message …. Differences between 

the respective transmission times are resolved by… ‘fine tune’ aligning based on 

content of respective digital bit streams.” 
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[1d] “beginning to operate in the synchrony group in 
accordance with the indication;”

“[e]ach time 

participants (including the ‘current’ initiator) and thereby becomes the new 

or.” Janevski, 8:48– Following this role change, Janevski discloses that “the 

participants become synchronized” (synchrony group). Janevski, 8:4 –

— —
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[1e] “wherein, while operating

”

“

remotely.” –

“Each time that a participant changes the watching mode i.e. 

… and thereby becomes the new .”

–

Janevski’s “an 

… such that 

synchronization may be achieved,”

–

“remote commander” 
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network device) via a “Bluetooth interface” (via the network interface). Kawamura, 

a “

, b remotely.” Janevski, 6:39 The “ ” is a 
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n Janevski’s exemplary the “exemplary 

PVR 114a includes … a remote control sensor 204,” which “receives a signal from 

the remote control 116.” Janevski, 7:51

that its “remote 

control” is “typically” “configured to transmit an infrared signal to the television 

122a, b,” a POSITA would have understood other wireless communication 

techniques were compatible with and advantageous for Janevski’s system. Janevski, 
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— And Kawamura’s “media 

player” includes “a Bluetooth interface,” which is a network interface that connects 

to the “ .” Kawamura, [0090]

“Bluetooth interface” of “media player” implements “Bluetooth wireless connection 

in piconet 10 and transfer[] commands and responses with the … [remote 

commander] 13.” Kawamura’s “remote commander” similarly 

includes “a Bluetooth interface” which “transfers commands and responses with the 

[media player] 11.” Kawamura, [0100] Thus, Kawamura’s “ ” 

(zone player) receives “ ” from the “ ” (network device) 

via the “ .” (network interface). Kawamura, [0088], [0090]

, Kawamura’s 

“remote commander” would have served as Janevski’s “remote control” and 

Janevski’s “PVR 114a” would “control function” via Kawamura’s 

“Bluetooth interface.” 

Janevski’s “receiver” and Kawamura’s “Bluetooth 

interface” meet the construction of “physical component of a device that provides 
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an interconnection with a data network” because they are physical components that 

connect to the “Internet” and “Bluetooth” networks, respectively. Janevski, 7:57

[1f] “

be applied in the synchrony group;”

Janevski teaches [1f] by disclosing “control 

function[s],” such as “stop, pause, fast forward, [and] reverse.” Janevski, 6:18

Each of these “control function[s]” is a playback action because they 

. For example, “fast forwards” means “moves forward in the 

video 308 faster than the video moves in normal play.” 14:34

he “initiator” controls synchronous playback in 

response to the “control function ”

because “[t]he initiator directs all participants … 

… to synchronize their playbacks to that of the 

synchronization” (synchrony group). Janevski, Abstract (emphasis added)

group via the network interface, as the initiator “broadcasts a command to all other 

participants.” Janevski, 8:42–

Page 56 of 108



by disclosing that “an Internet network 118 interconnects 114a, b, located at the two 

different locations….[and] supplies the means 119 for communicating information 

between the PVRs 114a, b such that synchronization may be achieved.”  Janevski, 

that the term “network 

interface” is not limited to a single physical or logical interface. As described in the 

’001 patent, the system may include multiple network interface devices, including 

’001 patent, 4:14

–

Janevski’s disclosure of communication over 

the Internet “to synchronize their playbacks” (Janevski, –
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[1g] “wherein, while operating in the control

and”

Janevski teaches [1g] by disclosing that “[e]ach time 

participants … and thereby becomes the new initiator.” Janevski, 8:42–

, by disclosing that “an Internet network 118 

… [

synchronization may be achieved.” Janevski, 6:45
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[1h] “perform one or more playback actions in 
accordance with the second control information;”

Janevski teaches [1h] by disclosing that “each time that 

command to all other participants.” Janevski, 8:42–

Janevski also discloses that “that 

participant’s PVR 114b broadcasts a command for that function that is immediately 

to keep the presentation synchronized.” Janevski, 11:31–

[1i] “wherein, while operating in the audio

representative of the audio content;”

Janevski teaches [1i] by disclosing that “PVR 114a” 

performs the “initiator” role for the “synchronized viewing session.” Janevski, 

– – – – – The “initiator” 

role reflects a master device that controls synchronous playback because “[t]he 
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initiator directs all participants … to synchronize their playbacks to that of the 

synchronization.” Specifically, “time synchronization is 

performed by the initiator PVR 114a individually with each participant 114b.” 

– – – –

information because it “applies generally to synchronizing presentation of 

renderable content of two or more digital bit streams” which “may be … aural.” 

– – (“said streams include audio data 

and said presentation is at least partially aural.”)

o control synchronization, “a status message is sent out 

periodically by the ‘initiator’,” “[t]o 

ensure that the PVRs 114a, b participating in a session remain synchronous.” 

– – “The status message includes” information 

to ensure synchronized playback like “the current mode of watching (e.g., normal 

.” 
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or example, Janevski discloses comparing “corresponding content 

or ‘landmarks’ of pairs of video playbacks to be synchronized.” Janevski, 3:53

This “characteristic information may be characteristic of … audible sounds” and 

Janevski discloses that “audio transform coefficients” “can be used to characterize 

the content of the bit streams.” Janevski, 16:38

–

understood that “audio transform coefficients” are computed from frames of audio 

prior art explains that an “audio signal” is “transformed from the time domain … to 

another domain that facilitates analysis” and “[t]he transformation produces a set of 

amplitude coefficients of a variable other than time, typically frequency.” Li

“The transform coefficients [are] derived from a frame.” Li

his is consistent with the ’001 patent specification 
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because, for example, “each frame compris[es] digital audio information for a 

predetermined period of time.” Ex. 1001, 19:49

“information characteristic of content of a digital bit 

stream,” which can include audio

–

[1j] “generate playback timing information associated 

audio information; and”

Janevski discloses that “to achieve precise synchronization, the present invention 

compares corresponding content or ‘landmarks’ of pairs of video playbacks to be 

synchronized, determines video replay ‘distance’ between the landmark pairs, and 

r speeds up selected playbacks in accordance with these distances.” 

–

“obtained audio information” in the form of an “information characteristic of content 

of a digital bit stream” identifying those landmarks. 
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“time synchronization is performed by the initiator PVR 114a 

the initiator PVR 114a.” Janevski, FIG. 4; 8:39 Janevski discloses that “each 

the moment of sending or receiving.” Janevski, 8:65– Janevski’s 

collects four time points: “the message 402 is sent at 

a time A … arrives at the participant … at a time B … the participant sends back a 

reply … at a time C … received by initiator … at a time D.” Janevski, 9:15

− (C + 

B)].” Janevski, 9:30 Janevski explains, “once the TM value is calculated, the 

initiator's playback time.” Janevski, 9:11– “differences between the 
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respective transmission times are resolved by the present innovative ‘fine tune’ 

participant.” Janevski, 9:10 Janevski’s 

example, in CASE 2, “the initiator’s video timer 212 lags the participant’s timer 

212,” and in CASE 3, “the participant lags the initiator by ½ second.” Janevski, 9:40

e in referring to Janevski’s process, I call this 

discloses that “[t]ime synchronization 

can be implemented in many different known ways.” Janevski, 8:53
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disclosing that the system “generates a timestamp (abbreviated as ‘syt’), one in every 

event sequence.” Okamura, 1:42– “each transmitting 

field and the syt field, and sends the packet.” Okamura, 1:42–
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POSITA would have recognized that Janevski’s 

and Okamura’s approach of packaging playback timing information with audio data 

its current time. Okamura discloses that the system includes “an offset setting section 

adds the offset time to a time indicated by the timestamp...” and “a reproduction time 

the data output section to effect synchronous reproduction.” Okamura, 5:53–

disclosing that “on the transmitting side, the time of timestamp is set as the value of 

a reproduction time on the receiving side by estimating propagation delay.” 

– Additionally, Okamura teaches that “[b]y adjusting the offset 

Page 66 of 108



each transmitting node can be shifted from the time of timestamp.” Okamura, 24:9–

hese teachings align with the ’001 patent’s requirement 

playback. See ’001, 2:49– – –

transmitting node (e.g., the first zone player) generates a timestamp “on the basis of 

the time provided by the cycle timer” and associates it with specific portions of the 

–

data and “specifies the reproduction time at the receiving side of an event sequence,” 
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–

– – –

Okamura’s

in Janevski’s system. 

Okamura’s predictive synchronization mechanism could be advantageously 
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implemented in Janevski’s 

of Okamura’s predictive timestamping approach into Janevski’s 
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that implementing Okamura’s timestamping and offset adjustment techniques in 

Janevski’s system would yield predictable, reliable, and commercially 

– – –

Okamura’s reference based timestamping with Janevski’s multi

mplementing Okamura’s timestamp generation in 

Janevski’s 
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[1k] “transmit, via the network interface, the obtained 

information to the second zone player; and”

discloses that “the Internet 118 supplies the means 119 for communicating 

information between the PVRs 114a, b such that synchronization may be achieved.” 

– Accordingly, messages sent in Janevski are sent “via the 

network interface” used to communicate over the Internet, as discussed above. 

To control synchronization, “a stat

periodically by the ‘initiator’, i.e., the PVR 114a” “[t]o ensure that the PVRs 114a, 

b participating in a session remain synchronous.” Janevski, 7:39

“The status message includes” information to ensure synchronized 

playback like “the current mode of watching (e.g., normal play, fast forward, pause), 

” 

would have been obvious to modify Janevski’s “initiator” “PVR” “114a” to transmit 

the “broadcast” to the “participant” “PVR” “114b” if it did not already have the 
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as taught in the ’001 patent

as taught in the ’001 patent

transmitting node “generates a timestamp (abbreviated as ‘syt’) … on the basis of 

the time provided by the cycle timer,” and that “the timestamp specifies the 

reproduction time at the receiving side of an event sequence.” Okamur –

Okamura further discloses that “on the transmitting side, the time of 

estimating propagation delay.” Okamura, 24:7–
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teaches that “by adjusting the offset value on the receiving side, the time of 

f timestamp.” Okamura, 24:7–

[1l] “wherein, while operating in the audio

another zone player; and”

element [1l] by disclosing that “the Internet 118 supplies the means 119 for 

may be achieved.” Janevski, 6:44–

sent “via the network interface” used to communicate over the Internet, as discussed 
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synchronization. Janevski discloses that “the synchronization process includes the 

transmission of a status message … to ensure that the PVRs 114a, b participating in 

a session remain synchronous” (synchrony group). Janevski, 7:39–

status message contains “the current 

into the program, and information characteristic of content of a digital bit stream” 

and discloses that the content “may be aural” (a –

–

hile Janevski discloses “an indication of the time into 

the program,” Janevski does not teach playback timing information as taught by the 

’001 patent. 
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solutions by disclosing that “the timestamp specifies the reproduction time at the 

receiving side of an event sequence,” and that it is generated “on the basis of the 

time provided by the cycle timer.” Okamu –

Okamura discloses that “by adjusting the offset value on the 

transmitting node can be shifted from the time of timestamp.” Okamura, 24:7–

his demonstrates the playback timing information as taught in the ’001 

—

—
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advantages of combining Janevski’s approach to network

with Okamura’s predictive timestamping and offset adjustment techniques. By 

leveraging Okamura’s method of packaging playback timing inform

Janevski’s “indication of the time into the 

program” Okamura’s

as required by the ’001 
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[1m] “engage in synchronous playback of the received 

local clock time of the second zone player.”

players. Specifically, Janevski discloses that “the initiator directs all participants … 

synchronized and maintain in synchronization.” Janevski, 7:39–

sage containing “an 

a digital bit stream.” . Because Janevski defines “renderable content” as “content 

that is presentable in a form that a user can sense, e.g. visually or aurally,” and 

confirms that “the presentation may be merely visual or merely aural or both visual 

and aural,” this necessarily – –
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Okamura’s architecture

system’s reference clock. Specifically, 

Okamura discloses that “each of the transmitting nodes… generates a timestamp 

(abbreviated as ‘syt’), one in every 8 sampling clocks (or 8 data blocks), on the basis 

of the time provided by the cycle timer.” Okamura, – Okamura’s
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when to play back the audio data. Okamura describes “a reproduction time control 

put section to effect synchronous reproduction.” Okamura, 5:53–

Okamura’s

Playback is initiated when “the time of the timestamp added with 

the offset time coincides with a current time indicated by an internal cycle timer.” 

. Okamura further discloses that “by adjusting the offset value on the receiving 

can be shifted from the time of timestamp,” allowing synchronization even when 

–

Okamura teaches “each transmitting node… arranges audio data of one or more 

the data field and the syt field.” Okamura, 1:42–
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would have recognized that Okamura’s predictive synchronization mechanism could 
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motivated to combine Janevski’s multi device playback framework with Okamura’s 

– – –
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reasonably expected success in combining Okamura’s reference

synchronization with Janevski’s multi
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Claim 12 further recites “at least one processor; a tangible, non

comprising.” Janevski discloses “a processor … in either the PVRs 114a, b or one 

of the other devices associated with system 110.” Janevski, 7:20

discloses these limitations because “PVR 114a includes … a digital memory 206,” 

executed because “[a] memory device and a processor preferably reside in either the 

PVRs 114a, b” and “programming code associated with the system 110 preferably 

y device and is processed by the processor.” Janevski, 7:20
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“[t]

:” are recited in claim 12’s elements 
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Claims 2, 13, and 24: “wherein detecting an indication that 

master mode for the synchrony group.”

it discloses that when a PVR “performs a control function (e.g., start, pause, rewind, 

fast forward),” that PVR “broadcasts a command to all participants … and … 

ator.” Janevski, 7:31– –

master mode. Specifically, Janevski discloses that “the status 

message [also] includes … an indication of the time into the program, and 
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the message sender is being generated.” Janevski, 7:36–

“synchronizing presentation of renderable content of two or more digital bit streams” 

which “may be … aural.” Janevski, 6:16– – ., claim 3 (“said 

streams include audio data and said presentation is at least partially aural.”)

Janevski defines “renderable content” as “content that is presentable in a form that 

a user can sense, e.g. visually or aurally,” and confirms that “the presentation may 

merely visual or merely aural or both visual and aural,” this necessarily includes 

– –

Claims 6, 17, and 28: “wherein beginning to operate in the 

master mode.”

and 28 because it discloses that that “each time that a participant changes the 
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participant broadcasts a command to all other participants (including the ‘current’ 

initiator) and thereby becomes the new initiator.” Janevski, 8:42–

Conversely, Janevski discloses that “the initiator directs all participants 

… to synchronize their playbacks to that of the initiator,” and that “the 

“

playback to the message sender is being generated.” Janevski, 7:39–
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Claims 7, 18 and 29: “wherein the first control information 

representative of the particular audio content.”

“ ,” where “[t]he 

such that synchronization may be achieved.” 
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FIG. 1 also discloses that “

” Janevski, FIG. 1, 6:6

–

–
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the first control information in Janevski’s system 

Claims 8, 19, and 30: “wherein the at least one future time 

player other than the first zone player.”

node “generates a timestamp (abbreviated as ‘syt’), one in every 8 sampling clocks 

sequence.” Okamura, 1:42–56’ The “cycle timer” serves as the system’s reference 

clock. See also ’001, 2:49–
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Okamura discloses “a reproduction time control section that operates when the time 

by an internal cycle timer.” Okamura, 5:53–

Okamura further explains that “by adjusting the offset value on the 

transmitting node can be shifted from the time of timestamp.” Okamura, 24:7–

his adjustment is based on the receiving node’s local clock and ensures 

Claims 9, 20 and 31: “wherein the at least one future time 

first zone player.”

the transmitting node “generates a timestamp 

(abbreviated as ‘syt’) … on the basis of the time provided by the cycle timer.” 
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– The “cycle timer” serves as the system’s reference clock. 

timestamp “specifies the reproduction time at the receiving side of an event 

sequence.” 

Okamura further discloses “an offset setting section that sets an offset 

to a time indicated by the timestamp.” Okamura, 5:53–

describes “a reproduction time control section that operates when the time of the 

internal cycle timer.” Okamura, 5:53–

confirms that “by adjusting the offset value on the receiving side, th

the time of timestamp.” Okamura, 24:7–
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Claims 10, 21, and 32: “wherein the second control 

player.”

teaches control functions such as “start, pause, rewind, fast forward,” and 

– –

conditions by disclosing that “in step S81, the audio data are reproduced and 

to these channels.” Okamura, 21:1

. Kawamura discloses that “the remote commander 13 remotely 
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volume adjustment (volume up/down) for example.” Kawamura, [0088]

POSITA would have been motivated to combine Kawamura’s volume adjustment 

playback function in addition to Janevski and Okamura’s playback functions t
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success in combining Kawamura’s volume control mechanism with Janevski and 

Okamura’s synchronization framework to improve user experience and provide 
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11, 22, and 33 (pre): “wherein the playback timing 

comprises:”

11, 22, and 33 (a): “updating the at least one future 

of another zone player; and”

(a), and 33 (a), because Okamura discloses that there is “an offset setting section that 

icated by the timestamp.” Okamura, 5:53–
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player) maintains its own local clock (“internal cycle timer”) and receives 

Okamura further explains, “by adjusting the offset value on the 

transmitting node can be shifted from the time of timestamp.” Okamura, 24:7–

11, 22, and 33 (b): “when the local clock time of the first 

information with at least the second zone player.”

(b) and 33 (b), because Okamura discloses “a reproduction time control section that 
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section to effect synchronous reproduction.” Okamura, 5:53–

Okamura discloses that, “the timestamp specifies the reproduction time 

at the receiving side of an event sequence.” Okamura, 1:42–

when “the time of the timestamp added with the offset time coincides with a current 

rnal cycle timer,” ensuring that synchronous playback 

–

Kono “

.” Kono, [0001]. The system 

enables “a plurality of mobile communication terminals … ”

Kono’s system includes a “master terminal” and one or more 

“slave ,” each equipped with a wireless communication 

module such as Bluetooth. Kono, [0011]. The master “accesses 
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procedure.” The downloaded song data includes “timing information

which indicates a playback timing for a song…is embedded in the ”

After downloading, “

–

.” Kono, [001 . Playback is initiated when “ side,…

playback start button is pressed,” which causes “

,” and “playback of audio data, subtitle data, and image data is 

started.” side, “when the 

notification packet is received … playback of 

data is started.” 
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During playback, “

.” Kono, [001 “
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… 

block is started.” 

’001 patent

– – –

Claims 3, 14, and 25: “wherein the obtained audio information 

playback at the beginning of the obtained audio information.”

Janevski teaches claims 3, 14, and 25 because it discloses that “each message is 

of sending or receiving.” Janev – Janevski’s 

collects four time points: “the message 402 is sent at a time A … arrives at 

the participant … at a time B … the participant sends back a reply … at a time C … 

received by initiator … at a time D.” Janevski, 9:15

(TM) is calculated using the formula: TM = ½[(A + D) − (C + B)].” Janevski, 9:30

Janevski explains, “once the TM value is calculated, the participant PVR adjusts 
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its timer forward or backward by that amount to match the initiator's playback time.” 

–

the group by disclosing that “the initiator directs all participants … to synchronize 

synchronization.” Janevski, 7:39–

. Okamura discloses that “the transmitting node generates a 

timestamp (abbreviated as ‘syt’), one in every 8 sampling clocks (or 8 data blocks), 

reproduction time at the receiving side of an event sequence.” Okamura, 1:42–

Okamura further explains that “an offset setting section … sets an offset 
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to a time indicated by the timestamp.” Okamura, 5:53–

“the time of the timestamp added with the offset time coincides with a current time 

synchronous reproduction.” Okamura, 5:53–

beginning. Kono states, “first, the master accesses 

procedure.” 

Kono further explains that when “[o]n the master side, … the playback 

start button is pressed,” which causes “a start notification packet [to be] sent to the 

slaves,” and “playback of audio data, subtitle data, and image data is started.” Kono, 

“when the 

received … playback of image data is started.” 

Page 104 of 108



embedded in the audio data. It discloses that “each of these data is 

.” Kono, “

.” Kono, “

… 

block is started.” 

–

–

– –

Page 105 of 108



from the beginning of the audio content. Kono discloses that “[f]irst, the master 

song data by a prescribed procedure.” Kono, 0012]. Playback is initiated when “[o]n 

… the playback start button is pressed,” which causes “a start 

nt to the slaves,” and “playback of audio data, subtitle 

data, and image data is started.” Kono, [0021]. On the slave side, “when the 

… playback of 

image data is started.” Kono, 

Kono’s initiation mechanism with the Janevski–
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By combining Kono’s 

Janevski’s and Okamura’s synchronization frameworks, 
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