| ?DESCRI PTI ON Net wor k System and Qut put Equi prent Used in This System
Technl cal Field The present invention relates to a network system provi ded
“with plural equipments, an output equiprment used in the n “‘\m}m m and
a synchroni zation nethod for network system and specific to a
networ k system which carries out synchronization in plura eqqg@g?;ents
connected to network. Background Art 11n recent years, conmunication
networ ks such as Internet, etc. have been popularized in enterprises,

school s and hones, and attenpts phpsdRpYfRHNOr distribute mudl 0
dat a and/or vi deo data by meki ng use of such conmmuni cationj&%@ “ m

been I S concei vabl e that such_at re furthe gd to
repl ac etw)l,lq %@t%ﬁnﬁw@w%an@a& Hsed %Tﬁlsféﬁf’éf%y comuni cat i (9P|° net wor k.
Repl acenent of wiring for audio/video data within home by conmmrunication
network nmeans that, e.g., DVD (Digital Versatile D sk) player, display
and/or speaker, etc. are connected to communication network. For exanple,
when D i s reproduced, noving picture and voice (sound) are respectively
out put ?‘b@o? e display and the speaker through digital conmunication
network. In the present conmunication network, there is the probl emthat
del i ver ed of he dp==sentbirivedtipn nialages stonat ngtveorknsystemi prafdted f wothi pduttaher eon.
Nanely, since transm ssion 2

equipments, an output equipment used in the network system and a synchronization

method for network sysiem, and specifically relates to a network system which carries

out synchronization in plural equipments connected to network.

Background Art

In recent years, communication networks such as Internet, etc. have been
popularized in enterprises, schools and homes, and attempts to deliver or distribute
contents of audio data and/or video data by making use of such communication network
have been made. It is conceivable that such attempts are further developed to replace
wiring for audio/video data within home by communication network.

Replacement of wiring for audio/video data within home by communication
network means that, e.g., DVD (Digital Versatile Disk) player, display and/or speaker,
etc. are connected to communication network. Fo.r example, when DVD is reproduced,
moving picture and voice (sound) are respectively outputted from the display and the
speaker through digital communication network.

In the present communication network, there is the problem that delivered or

distributed timing is not guaranteed in data flowing thereon. Namely, since transmission



del!ay is not fixed in the present network by input/output phase
rel ati onship (before and after relationship in point of tine) between
pl ural input/output equipnents, there is no assurance that output is
carried out by sufficiently small phase error. Mreover, in the case where
connection is made through digital communication network, absolute val ue
of del ay becones great as conpared tq@ anal og connection. In such case, in
t he above- described exanple, tines when contents transmtted from DvVD
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connection is nade by anal og cabl e cannot be attained. There exist a large
nunberasofiranes iltas ohgﬁxetib carricd ik bgtsufficiefitiy ematirphasdiomer e Morebvaytiptie phases
bet ween di spl ay and speaker or between speakers and i nput phase between
m crop [ ra.cannot, be in.conrespondence W.th each other, it
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di gital comuni cati on network. Disclosure of the Invention An object of the
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equi pnent used in network system and a synchronization nethod for network
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the present 1nvention is to synchronize clock an / out put

phases .to be in correspondence with each other between respective
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to attain objects as descri bed above is

carried out at different or diverse timings as the result thereof.

Namely, this leads to the fact that synchronization of output signal which has been
realized in the case where connection is made by analog cable cannot be attained. There
exist a large number of merits based on realization of network. However, if output phases
between display and speaker or between speakers and input phase between microphone
and camera cannot be in correspondence with each other, it becomes difficult to replace

wiring for audio/video data within home by digital communication network.

Disclosure of the Invention

An object of the present invention is to provide a novel network system, an output
equipment used in network system, and a synchronization method for network which can
solve technical problems as described above.

Another object of the present invention is to synchronize clock and to allow
input/output phases to be in correspondence with each other between respective

equipments connected to network.



directed to a network system where plural equi pnents are connected to
networ k, which conprises: clock delivery or distribution neans for
delivering or distributing clocks and for delivering or distributing tine
information to the plural equipnents; clock adjustnent neans for adjusting
clocks in respective equi pnents on the basis of the clocks and the tine

i nformati on which have been delivered or distributed; and delay correction
means for inplenmenting delay correction to the plural equipnents il
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is carried out” on the network and conversion delay taking place when. the

pl ural _equi prents carry out conversjon.relatin to stream. A petwork
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t hrough the network; and a controller for offering, to the contents
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equi pnents in reproducing contents. Here, the clock source transmits tine
i nf or macansrfor adjulsting claglss i respactivegequipmants oretherliasps efitheetlotkseand thee,
thereby naking it possible to synchronize clock as the prem se of phase
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delay tine ere romthe controller to l'1ver or stribute the del ay
i nformation nmessage to the group of sync equipnents i.n a nmanner .
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equi pnents start decode operation in consideration of own

delay taking place when communication of stream is carried out on the network and

conversion delay taking place when the plural equipments carry out conversion relating
to stream.

A network system to which the present invention is applied compﬁses: a clock
source for transmitting clocks to a group of sync equipments connected to network; a
contents source for offering contents to this group of sync equipments through the
network; and a controller for offering, to the contents source, a delay time based on
network delay when contents data is sent to the group of sync equipments and decode
delay in the group of sync equipments in reproducing contents.

Here, the clock source transmits time information to the group of sync equipments
every predetermined time, thereby making it possible to synchronize clock as the premise
of phase adjustment.

The contents source prepares delay information message based on delay time
offered from the controller to deliver or distribute the delay information message to the

group of sync equipments in a manner accompanied with contents data, whereby the



decode delays to permt reproduction timngs between the group of sync
equi pnents to be in correspondence with each other. The present invention
"is directed to an out put equi pment connected to network and serving to
decode contents data offered through this network, which conprises: clock
reproduci ng neans for reproducing clock on the basis of a reference tine
signal received through the network4 and stream reproduci ng neans for

i npl enenti ng necessary delay to the contents data received through the

net wordsotip dfaﬁgﬁbttiw%%lﬁ@ rdquiprBertiatseart desodeobperatien ik @oasidprdtionHef ewnt he
out put equi pnent further conprises clock oscillating means for oscillating
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to adjust oscillating frequency of the clock oscillating nmeans, thereby

maki ndbd in qrsspohderico witlepachdather.cl ock. The present invention is directed
to a synchronization nmethod for network for taking synchronization of
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conpri ses: I'vering or i‘me I"nfornatiron along wth clock to
the plural equipnents; operating a comon clock device by the plural

equi prasiviagda desede janteatsodata péfergdotiwougiythinaetwork, Wi ﬁ%mpﬁﬁewf%i have
been delivered or distributed; wusing, for the plural equipnents, input

ti m ngepfodirimithedrsToPfeptddntang t1dek 6h thdBasid oL reféiRULE Amiersi@i sedteved | on of
net wor k™ del ay 'and conversi on del ay such as decode delay or encode del ay at
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been used and
to the contents data received through the network to decode the contents data thus
obtained to output.

Here, the output equipment further comprises clock oscillating means for
oscillating clock used therein, wherein the clock réproducing means compares a received
reference time signal and value of output from the clock oscillating means to adjust
oscillating frequency of the clock oscillating means, thereby making it possible to
reproduce clock.

The present invention is directed to a synchronization method for network for
taking synchronization of input or output by plural equipments connected to network,
which comprises: delivering or distributing time information along with clock to the
plural equipments; operating a common clock device by the plural equipments on the
basis of the clock and the time information which have been delivered or distributed;
using, for the plural equipments, input timing or output timing using time of the clock

device in consideration of network delay and conversion delay such as decode delay or

encode delay at the plural equipments, etc.; and starting conversions in the respective



the conversion delays at the respective equipnments. The present invention
is applied to sync equi pnments connected to network. Nanely, a

‘' synchroni zation nmethod for a network system in the present invention
conprises: receiving time information through network along wi th cl ock;
adjusting clock on the basis of the clock and the tinme information which
have been received; receiving, along with contents data, information
indicating time at which reproduction of the contents data is started,

det er ngquip@ehits dntthé badioef Bk ifRReeingRe fRf dtputtiminpewhirbitis Okeslgsaland aki ng
pl ace i n decoding the contents data on the basis of the received

i nformation; and tarti decode operation by the determined start timng
to rep%S&GB&e‘FWél @i?‘bfseﬂttggbeﬂ)ﬁ?t“ﬁ? YWPPERSher " obj ects of the present
invention and practical merits obtained by the present invention wll
beconme nor eThppacsent ifivantionhs algded ot spmc efjuipnecresivodnestod o métwahrkwi || be
given below with reference to the attached drawi ngs. Brief Description of

t he Draw I o [ Op\.. ' canfi Al et wor k
syst er iR SisSethrobaloll AU delGofl sl bt AL b i Be® InGhnorl D U0 0
a first configuration_exanple in clock source. FIG, 3 is a view show ng a
secondcaiaprisegureaciviie inaipioempton thsewehsnaiverk alpngwith ¢lecls, adjusingsdock

expl ai ning the configuration of controller showmm in FIG 1. FIG 5is a

Vi ew f o tHPsi 6F the cldik andithé GeAhfGatonGoRicE Nabe DRLH P ePR@Medeiviik G 1. 6
FIG 6 is a view for explaining the configuration of speaker shown rn FIG
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contents data is started; determining start timing of decode operation on the basis of delay
taking place in decoding the contents data on the basis of the received information; and
starting decode operation by the determined start timing to reproduce the contents data.

Still further objects of the present invention and practical merits obtained by the
present invention will become more apparent from the description of the embodiments

which will be given below with reference to the attached drawings.

Brief Description of the Drawings

FIG. 1 is a view showing the entire configuration of a network system to which the
present invention is applied.

FIG. 2 is a view showing a first configuration example in clock source.

FIG. 3 is a view showing a second configuration example in clock source.

FIG. 4 is a view for explaining the configuration of controller shown in FIG. 1.

FIG. 5 is a view for explaining the configuration of contents source shown in FIG.



FIG 8 is a view for explaining the operation of clock source in clock
delivery or distribution. FIG 9 is a flowhart for explaining tine
‘adjustnent processing in clock reproduction. FIG 10 is a flowhart

i ndi cating processing imrediately after respective equipnments are
connected to network. FIG 11 is a flowchart indicating processing

imedi ately after respective equipm#nts are connected to network. FIG 12
is a view showi ng the structure of equi pnent data base. FIG 13 is a view

showi ng t hepgpry R Y}i@(v_ 1o Hk@ﬁﬁﬂh%ﬂ?é SoriTRARatRdRE L ShdakeRNAWH in FRGL 1Ol | er.

FIG 14 is a view showi ng outliné of decoder systemin conformty wth
MPEGR system (JSO 13 818-1). . FIG 15 its a Vi ewaho i ng an ex I]e of data
format del i Vi-etistovigmiter guplaing thepanfigigation of gisplpyshonmhg :

rel ati onship between SCR and PTSV (PTSvi deo) and the relationship between
SCR and PTSA Risaudew)for Exghainlg ilfe éperateon d0¢loek pdb@icaiinglabkl defivesedr i n t he
present invention. FIG 18 is a view for explaining delay in the case where
maxi mm \/ﬁ)l e of position conpensation delay is taken into consideration.
7 Best IRBIRYTOB, Carrying Qut the Invention Explanation will now be given in
detail wth reference to the attached drawings in connection with the
enbodi ment sFi§}. Phis prBewechart forrmipdaining time adjustment processing in clock

reproduction,

FIG. 10 is a flowchart indicating processing immediately after respective
equipments are connected to network.

FIG. 11 is a flowchart indicating processing immediately after respective
equipments are connected to network.

FIG. 12 is a view showing the structure of equipment data base.

FIG. 13 is a view showing the content of equipment data base placed in RAM of
controller.

FIG. 14 is a view showing outline of decoder system in conformity with MPEG2
system (ISO 13818-1).

FIG. 15 is a view showing an example of data format delivered to MPEG decoder.

FIG. 16 is a view showing the relationship between SCR and PTSV (PTSvideo)
and the relationship between SCR and PTSA (PTSaudio).

FIG. 17 is a view for explaining delay used in the present invention.

FIG. 18 is a view for explaining delay in the case where maximum value of

position compensation delay is taken into consideration.



A network systemto which the present invention is applied has a
configuration as shown in FIG 1, wherein respective equi pnents incl uded
“in FIG 1 are nmutually connected by network 1. Listening position 8
indicates, in a nodel form existing position of user in this network
system al though it is not specific equipnment. User can carry out
instruction with respect to the netwdrk system by using a renote control 7
for operation at the listening position 8. Respective input/output

equi pneRESMVRHe ForcC AFYHnEHICBe Invétitioh del ivers clock to the system a
controller 3 which confrols the entirety of the system a contents source 4

whi ch sends, out contents data. (Si. ., five.speakers 5 -1, -- 5-5) which
del i ver audF¥plangien will ngw, %S{V(eadgr@l@ %’Hk‘d'9fe(§g%ﬁ t@ﬁﬁﬁé"ﬁ;‘a@?%d]ipra 0
signal to user are connected to the network 1. Here, the display 6 and the

speakefrscénmeation withathk @thlddihents offthd prssteihsgntsornc  equi pnments with
respect to the contents source 4. Mreover, the respective speakers 5 are
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(5-4) and rear _right (5-5). The respective speakers 5 and the display 6
r especshoren yincBlithr |,swhekids eapegiive hequipmentssinslydedhins Flgaldi atg mutpaldsi bl e
to obtain influence on user using LEDs and response from user by
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oscillatar, 11, a c,oupter 12, ‘a timer 13,. 8. a latch.14 and a nﬁggprk

i nt er f BRELEB of aser ndhisgintwetle sy stem aHaonsh Wds pot sperific sAuPmEnt. TSELGRRk 15.
Qut put of the clock oscillator 11 is inputted to the counter 12 and the
timer cdry oftingtiictidn withsiegmeat Yo te fdwodosystan biAising a nandteadntiol Vifer | at ch

14. Moreover, output
operation at the listening position 8.

Respective input/output equipments of a clock source 2 which delivers clock to the
system, a controller 3 which controls the entirety of the system, a contents source 4 which
sends out contents data (signal), five speakers 5 (5-1 ~ 5-5) which deliver audio signals
to user, and a display 6 which delivers a video signal to user are connected to the network
1. Here, the display 6 and the speakers 5 can be called a group of (contents) sync
equipments with respect to the contents source 4. Moreover, the respective speakers 5
are installed (provided) at positions as shown in FIG. 1, i.e., respective positions of front
left (5-1), center (5-2), front right (5-3), rear left (5-4) and rear right (5-5). The respective
speakers 5 and the display 6 respectively comprise LEDs and push-switches SW, thus
making it possible to obtain in_ﬂuence on user using LEDs and response from user by
push-switches SW.

FIG. 2 is a view showing a first configuration example in the clock source 2. The

clock source 2 shown in FIG. 2 comprises a clock oscillator 11, a counter 12, a timer 13,



of 'the latch 14 is inputted to the network interface 15. Further, output
(trigger signal) of the timer 13 is inputted to a latch signal term nal of
“the latch 1.4 and a transmt signal termnal of the network interface 15.
The cl ock source 2 transmts clock to equipnents nutually connected by the
network 1 by using such configuration. FIG 3 is a view show ng a second
configuration exanple in the clock saurce 2. The clock source 2 shown in
FIG 3 conprises a clock oscillator 21, a counter 22, a tinmer 23 and a
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unit, a ROM 27 and a RAM 28, and is connected to the network 1 through a

network interface 26.. The CPU 23 the .ROM 27 and the RAM 28 constitute a
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26 is connected to the systembus 20. Qutput of the clock oscillator 21 is
i nput t B3 Oathli€tigewigieal) Gaharduhtee 1Riigimpulied to Detlpeh (4 i Morsovgnadytpof t he
counter 22 is inputted to the latch 24. Qutput of the latch 24 is
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termnal of the CPU 25. The clock source 2 transmts clock to equi pnents
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is a view for explaining the configuration of the controller 3 shown in
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mut ual | y c?]g,nect ed aﬁ’é’a system bug 9 34 tpo copstitute a mcroconputer. The
cont r omugrally cammseicddy the metwerkil by usingsueh santigyaeBt ed to t he system bus
34, and is connected to the network 1 through this network interface 35.
Mor eover, tREGCOiM4 olemeshodvinpel sedesd gonfigmiation enample in thbtclodcsiuread. uni t

36,

The clock source 2 shown in FIG. 3 comprises a clock oscillator 21, a counter 22, a timer
23 and a latch 24. Moreover, the clock source 2 comprises a CPU 25 nas a control unit,
aROM 27 and a RAM 28, and is connected to the network 1 through a network interface
26. The CPU 25, the ROM 27 and the RAM 28 constitute a microcomputer mutually
connected by a system bus 20. The network interface 26 is connected to the system bus
20. Output of the clock oscillator 21 is inputted to the counter 22 and the timer 23.
Output (time signal) of the counter 22 is inputted to the latch 24. Output of the latch 24
is. connected to the system bus 20. Output (trigger signal) of the timer 23 is inputted to
a latch signal terminal of the latch 24 and an interruption terminal of the CPU 25. The
clock source 2 transmits clock to equipments mutually connected by the network 1 by
using such a configuration.

FIG. 4 is a view for explaining the configuration of the controller 3 shown in FIG.

1. The controller 3 constituting the present invention comprises a CPU 31, a ROM 32

and a RAM 33, wherein these circuit components are mutually connected by a system bus



and the renote control light receiving unit 36 is connected to the system
bus 34. This controller 3 has a role which controls the entirety of the
"systemof FIG 1, and practical control thereof is setting of
configuration of the system and control of operation (reproduction of
contents) of the system etc. Particularly, in the present invention,
setting of delay at the tinme of conteénts reproduction is inportant as
function. FIG 5 is a view for explaining the configuration of the contents

sour ce34 1§ Rewstitutda MikocdmpliRa, CPE EAMPolREW €8 friSdns hetwiiknatdriReBesent
invention delivers contents streamto equipnents connected to the network

CPU xcornentadinahe st un o dissoangeish e e AtRoth 1 TuREb B R PR ' °°° °

mutual Iy connected by a systembus 44 to constitute a m croconputer.

Mor eovierfades X Wbl er, siedoheroflet 3 ididesciretotocdrim] highweckiving bmiodgh  a
network interface 45. The network interface 45 is connected to the system

bus 44, rther. the contents .source G j LUt [ tion
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oscillator 46 is inputted to the counter 47. The clock oscillator 46 and
the couonteolletd hasea tobwhishezbntiols the enyisety ofithe system of flGndy pad practigal
contents source 4 conprises a hard disk unit 48, a bit stream anal yzer 49,
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therein to the bit stream analyzer 49. Qutput of the bit stream anal yzer
49 is inputted to _the buffefr 50, and output. tlhe]reof f's delivered to the
syst en{Tepepdugtion of contentyrof eyt efics kP aticulagly, 1 4he presept UHEUOP, eam
anal yzer 49 are connected to the systembus 44. It is to be noted that
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has no neani ng, but the contents source 4 has 0 as decode delay. This
FIG. 5 is a view for explaining the configuration of the contents source 4 shown
in FIG. 1. The contents source 4 constituting the present invention delivers contents
stream to equipments connected to the network 1 via the network 1. As shown in FIG.
5, the contentﬁ source 4 comprises a CPU 41, a ROM 42 and a RAM 43, wherein these
circuit components are mutually connected by a system bus 44 to constitute a
microcomputer. Moreover, the contents source 4 is connected to the network 1 through
a network interface 45. The network interface 45 is connected to the system bus 44.
Further, the contents source 4 constituting the present invention comprises a clock
oscillator 46 and a counter 47. Output of the clock oscillator 46 is inputted to the counter
47. The clock oscillator 46 and the counter 47 are connected to the system bus 44.
Furthermore, the contents source 4 comprises a hard disk unit 48, a bit stream analyzer
49, and a buffer 50. The hard disk unit 48 inputs contents stream stored therein to the bit

stream analyzer 49. Output of the bit stream analyzer 49 is inputted to the buffer 50, and

output thereof is delivered to the system bus 44. In addition, the hard disk unit 48 and



decode delay value is recorded in the ROM 42, and is adapted so that it can
be read out fromthe CPU 41. Moreover, the contents source 4 recogni zes
“classification (kind) of the conponent itself, and its classification
(kind) is "contents source". This classification (kind) is recorded in the
ROM 42, and is adapted so that it can be read out fromthe CPU 41. It is
assuned that, as classification (kint) in this enbodi nent, the display 6
has classification (kind) of "display type", and the respective speakers 5

have chabi sticat Arfilyzet Mong c@ﬁnéb‘ﬁ&ﬁﬁiﬂlé!syﬁt@ﬁﬂmhwl c) speaker type". In
addition to the above, there are classifications (ki nds) of, e.g., "stereo
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function of clock therein, and serves to reproduce clock froma reference

time sdegodt dehilyi vsr e nferanmgt, et cHeocdntemgrsoarcd.4 hid b eswiecode llelaonThist s
source 4 delivers contents stream stored therein under control of the
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reproduced clock. FIG 6 is a view for explaining the configuration of the
speakefrem3h¢ 6PU 41. Mosgoves fibeworitentss@irce 4 riengnizaselasgificationfkindoahthen FI G
6 is conmon with respect to all speakers 5 (5-1 - 5-5) shown in FIG 1,

and tg@o?ngp(ﬁﬁ'ﬁﬁi?%l? e{?ﬁ‘l"l?s élgﬁlﬁ@eﬁﬁ) R&ﬁﬁ’%ﬁﬁ' “cofifentiCdtir€e’{ aNHisoRfsHfiéARidh. Each

speaker conpri ses a RAM 53, wherein these CI rcwt

conpongn are ual ]y n cte yst m.bus 1
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t hrough a network i nt erface 55 connected to the system bus 54. Each speaker
5 conpti.s@sisassimned tiechd thksificattora(idnd) aotiis embodiménts theadsplay 6 has
classification (kind) of “display type”, and the respective speakers 5 have classification
(kind) of “monaural (monophonic) speaker type”. In addition to the above, there are
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classifications (kinds) of, e.g., “stereo speaker type”, “integral type of display + stereo
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speaker”, “super woofer type”, and “audio source type”, etc.

The contents source 4 has reproduction function of clock therein, and serves to
reproduce clock from a reference time signal delivered from the clock source 2.
Moreover, the contents source 4 delivers contents stream stored therein under control of
the controller 3. At this time, the contents source 4 has a function to add time stamp to
stream from delay value designated from the controller 3 and reproduced clock.

FIG. 6 is a view for explaining the configuration of the speakers 5 (5-1 ~ 5-5)
shown in FIG. 1. This configuration shown in FIG. 6 is common with respect to all
speakers 5 (5-1 ~ 5-5) shown in FIG. 1, and these speakers have the same internal

structure (and operation). Each speaker 5 comprises a CPU 51, a ROM 52 and a RAM

53, wherein these circuit components are mutually connected by a system bus 54 to



connected to the system bus 54, and output of this clock oscillator 56 is
inputted to the counter 57. Further, each speaker 5 conprises a buffer 59,
"atime stanp extractor 60, a decoder 61, an anplifier 62 and a speaker 63.
Stream data flowing at the speaker 5 is inputted to the decoder 61 via the
buffer 59 and the tine stanp extractor 60 fromthe systembus 54, and is
decoded thereat. Qutput of the decoder 61 is converted into audio signal
by the speaker 63 via the anplifier 62, and is outputted therefrom The

time s{afy t%txﬁra&@@rm@gm & RS tggearcgfé @% RREEEHS ﬁ@mwrzqnnect ed

to the sys em bus I nsi 61 constitutes MPEG
decoder which will he described Iat I n practr cal sense, the decoder 61

i s confhsewgh %ﬂemﬁllmeﬁﬁ"é&éﬁ CO&'@Rﬁt@d Ehﬂlleéb’“ﬁﬁﬁ wirfto decoder. Each speaker
5 further conprises a button/LED operation elenent 58. The CPU 51 can read

out, via theadd E?@i&blﬁc&ﬂ priséif KNG B5ciHatol Sonhed RecowitenNsy wWhidloareof the
button/LED operation elenent 58 is pushed down. In addition, the CPU 51 can
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61 that the speaker 5 itself has. Here decode delay is tine fromthe tine
when dedumtérsS 7. npumtherdedch slphi&eiécaﬂﬂprise@h liuffert5O, aitimee sdaap ebdcandedo@at a i s
outputted, and is represent ative anong conversion delays which are various
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recogni zes cl assi f| cation (kind) that the speaker 5 itself has, and
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speaker". This classification (kind) is recorded in the ROM52, and can be
read OWstérﬁ B} 5hearfdiY dedoded thereat. Output of the decoder 61 is converted into audio

signal by the speaker 63 via the amplifier 62, and is outputted therefrom. The time stamp
extractor 60, the decoder 61 and the amplifier 62 are connected to the system bus 54. The
inside of this decoder 61 constitutes MPEG decoder which will be described later. In
practical sense, the decoder 61 is composed of demultiplexer, audio buffer and audio
decoder.

Each speaker 5 further comprises a button/LED operation element 58. The CPU
51 can read out, via the stream bus 54, information as to whether or not button of the
button/LED operation element 58 is pushed down. In addition, the CPU 51 can control
flashing of LED at the button/LED operation element 58 via the system bus 54.

Here, the speaker 5 recognizes decode delay at the decoder 61 that the speaker 5
itself has. Here, decode delay is time from the time when data is inputted to the decoder
61 to the time when decoded data is outputted, and is representative among conversion
delays which are various delays. This decode delay value is recorded in the ROM 52,

and is adapted so that it can be read from the CPU 51. In addition, the speaker 5



The operation executed at the speaker 5 is roughly classified into three
operations. The three operations are (1) reproduction of clock, (2) user
“interface adaptation and (3) reproduction of stream These operations are
realized in the state where tasks operative (run) on the CPU 51 and
respecti ve necessary conponents are conbined. It is to be noted that these
three tasks operative (run) on the U 51 are assuned to be independently
operated (run) on nmulti-task operating system operative (running) on the

CPU Skecd 1ié‘$%l£sjs)ﬁda@lléh((ﬁﬁﬂ9 100 11 ssdaReKS WBEIE had, andtabomiohegend)fd fir st

operatiomnm, clock 1is reproduced at 'the |n5|de of the speaker 5 by reference
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operation to emt the inside LED by instruction of the controller 3 to

send iiﬁftlﬁJéRa)Mcﬁﬁ aadtcan boetfiboutdiromahe iGRJ 6é. button i s pushed down back to
the controller . Inthe (3) reproduction of streamwhich is the third
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view for explaining the configuration of the display 6 shown in FIG 1.
The i riherthede omarhtions arei( bhreproduction dif shicky (B usanimier Tageaadnpdation and(3)
configuration in which an OSD (On Screen Display) 82 and a display unit 83

are a : o n [ been
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addition, the display 6 is connected to the network | through a network
i Nt er fragteth8e three faks eperadive ifein oat then@PE FHare assumed to be independently
operated (run) on multi-task operating system operative (running) on the CPU 51.
In the (1) reproduction of clock which is the above-described first operation, clock
is reproduced at the inside of the speaker 5 by reference time signal sent from the clock
source 2. In the (2) user interface adaptation which is the second operation, there is
conducted, e.g., an operation to emit the inside LED by instruction of the controller 3 to
send information as to whether or not inside button is pushed down back to the controller
3. In the (3) reproduction of stream which is the third operation, necessary delay is
implemented to received contents data, and the contents data thus obtained is decoded
and is outputted.
FIG. 7 is a view for explaining the configuration of the display 6 shown in FIG.
1. The internal configuration of this display 6 can be grasped as the configuration in
which an OSD (On Screen Disﬁ]ay) 82 and a display unit 83 are added to the internal

configuration of the speaker 5 which has been explained in FIG. 6. Namely, the display

6 shown in FIG. 7 comprises a CPU 71, a ROM 72 and a RAM 73, wherein these circuit



This display 6 conprises a clock oscillator 76 and a counter 77 which are
connected to the system bus 74, and output of the clock oscillator 76 is
“inputted to the counter 77. Further, the display 6 conprises a buffer 79,
atinme stanp extractor 80, a decoder 8 1, an OSD 82, and a display unit
83. Streamdata flowing at the display 6 is inputted to the decoder 81 via
the buffer 79 and the tine stanp extt3actor 80 fromthe system bus 74, and
is decoded thereat. Qutput fromthe decoder 81 is mxed with output of the
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extractor 80, the decoder 81 and the OSD 82 are connected to the system

bus 74. I1t.is to be noted that he i nside of the decoder 81 foxns f-he
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sense, the decoder 81 is conposed of demnultiplexer, video buffer and video

decodebnnddied e e, syisteen Busphay 6 conprises a button/LED operation el ement
78. The CPU 71 can read out, via the systembus 74, information as to
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del ay at the decoder 81 that the display 6 itself has. Here, decode del ay
i s ti reenhecied thhet systernbun 7dannd putput phtheedoek ostillatps Jédis inputtethta thedecoded
data is outputted. This decode delay value is recorded into the ROM 72, and
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ROM 72, and is adapted so that it can. be read out fromtile CPU 71. The
oper atinputtédheat thehdecddans Byibtheabufifers79and itlse timegithmp axanstori&fiont thet hr ee
system bus 74, and is decoded thereat. Output from the decoder 81 is mixed with output
of the OSD 82, and is then displayed on the display unit 83. The time stamp extractor 80,
the decoder 81 and the OSD 82 are connected to the system bus 74. It is to be noted that
the inside of the decoder 81 forms the configuration of MPEG decoder which will be
described later. In practical sense, the decoder 81 is composed of demultiplexer, video
buffer and video decoder.
Moreover, the display 6 comprises a button/LED operation element 78. The CPU
71 can read out, via the system bus 74, information as to whether or not button is pushed
down. Further, the CPU 71 can control flashing of LED via the system bus 74. The
display 6 recognizes decode delay at the decoder 81 that the display 6 itself has. Here,
decode delay is time from the time when data is inputted to the decoder 81 until decoded
data is outputted. This decode delay value is recorded into the ROM 72, and is adapted

so that it can be read out from the CPU 71. In addition, the display 6 recognizes

classification (kind) that the display 6 itself has. Classification (kind) of the display 6 is




opérations. The three operations are the sane as the speaker 5, and are (1)
reproduction of clock, (2) user interface adaptation and (3) reproduction
"of stream These operations are realized in the state where tasks
operative (running) on the CPU 71 and respective necessary conponents are
conmbined. It is to be noted that these three tasks operative (running) on
the CPU 71 are assuned to be indepenidently operative (run) on nulti-task
operating systemoperative (running) at the CPU 71. This (1) reproduction

of cl @@&Riafy”t. OTh&RM I SreftoéPite adnfidiatiors ilovhadh this cissificavion (kind)risf er ence
a

time sig sent from ~ clock source 2. (2) User interface adaptation is to
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controller 3. (3) Reproduction of streamis to inplenment necessary del ay
to recei ved'lzoopaation dhatahchdisphiyt 6rcarricsenode roaghly dassified ionto phueei t .
Then, the operation of the entirety of the network systemto which this
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practical sense, time information every predetermned tinme (reference tine
si gnalof'ckack, yuser indenfaceradaptation.and|(8) repreduasieonafistigarmat hgse qperaians
necessarily required that transm ssion of this time information is carried
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circuit are conpared so that oscillating frequency of the internal

osci | |(atninigg)con thei CPUS lagt usduped frbesindepedently operative (o). on multi-task
operating system operative (running) at the CPU 71.

This (1) reproduction of clock is to reproduce clock at the inside of the display 6
by reference time signal sent from the clock source 2. (2) User interface adaptation is to
emit the inside LED by, e.g., instruction of the controller 3 to send information as to
whether or not inside button is pushed down back to the controller 3. (3) Reproduction
of stream is to implement necessary delay to received contents data thereafter to decode
such data to output it.

Then, the operation of the entirety of the network system to which this
embodiment is applied will be explained. The clock source 2 shown in FIG. 1 transmits
clock to equipments mutually connected by the network 1. In more practical sense, time
information every predetermined time (reference time signal ‘Ts’ here) is transmitted.
It is to be noted that it is not necessarily required that transmission of this time

information is carried out at determined time interval, but such time information may be

transmitted every predetermined time. At the receiving side of clock (speakers 5 (5-1 -



Thée controller 3 shown in FIG | sets the systemconfiguration. This
operation is attained by allow ng user to push down swi tches that the
"respective speakers 5 have in response to nessage displayed at the display
6 in accordance with instruction of the controller 3 and/or LEDs that the
respective speakers 5 emt in accordance with instruction of the
controller 3. Mrreover, the controll& 3 controls streamreproduction.
This operation is carried out by allow ng the contents source 4 to output
stream.ish dige1aP claRntntd 5Gurc8s Hekived referth® Rl inPorinkltiodh addakuel sfvi ng
the respéctive’ speakers 5 and'the display 6 to decode stream In addition,
adj ust nent audi o ts of. the res ectlve S S I s also.garried
out " byoutpuk b uprmal oxchlatsRircoRings CaMDRFL0 At enadiaiefsy Ot
distribution that the clock source 2 carries out will be explained. Here,
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ki nds shown in FI 2 and 3. Fi rst the operation of the clock source 2
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This operation is carried out by allowing the contents source 4 to output stream in
accordance with instruction of the controller 3, and allowing the respective speakers 5
and the display 6 to decode stream. In addition, adjustment of audio outputs of the
respective speakers 5 is also carried out by instruction of the controller 3.

Then, clock delivery or distribution that the clock source 2 carries out will be
explained. Here, explanation will be given with respect to respective configurations of
two kinds shown in FIGS. 2 and 3.

First, the operation of the clock source 2 shown in FIG. 2 will be explained. Here,
oscillating frequency of the clock oscillator 11 is assumed to be ‘U’ [Hz]. Clock
oscillated at the clock oscillator 11 is inputted to the counter 12 and the timer 13. The
counter 12 increments own counter by inputted clock to generate time information ‘T
Since inputted clock is ‘U’ [Hz], the time information ‘T” is incremented at frequency of
‘U’ [Hz). Output (time information ‘T") of the counter 12 is inputted to the latch 14. The

latch 14 latches input signal when latch signal is inputted to output it. In the case where



outputted every '"S/U [sec.]. In other words, period of the trigger signal
becones 'S/1J'[sec.], and ftequency of the trigger signal becones
"'"U S [Hz]. The trigger signal outputted fromthe tinmer 13 is inputted to
the latch signal termnal of the latch 14, and is inputted to the transmt
signal termnal of the network interface 15 at the sane tine. At the tine
poi nt when a trigger signal fromtheldiner 13 is inputted to the |atch
signal termnal, the latch 14 holds a tine signal 'T inputted fromthe
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signal terminal, the latch 14 holds a time signal ‘T inputted from the counter 12 to output

it. Qutput of the latch 14 is not changed until next latch signal is inputted. This value is
caused to be reference time signal ‘Ts’. The network interface 15 which has received
trigger signal at the transmit signal terminal reads output signal ‘Ts’ of the latch 14 which
has been inputted to store that output signal into broadcast packet to send out it to the
network 1. Since the broadcast packet does not designate destination, that output signal
arrives at respective equipments connected to the network 1.

Then, the operation of the clock source 2 shown in FIG. 3 will be explained. Here,
oscillating frequency of the clock oscillator 21 is assumed to be ‘U’[Hz]. Clock
oscillated at the clock oscillator 21 is inputted to the counter 22 and the timer 23. The
counter 22 increments own counter by inputted clock to generate time information ‘T".
Since inputted clock is ‘U’[Hz], the time information ‘T’ is incremented at frequency of
‘U’[Hz]. Output (time information ‘T”) of the counter 22 is inputted to the latch 24.

When a latch signal is inputted, the latch 24 latches input signal to output it. In the case



outputted every "S/U[sec.]. In other words, period of the trigger signal
beconmes S/ U [sec.], and frequency of the trigger signal becones
U S [Hz]. The trigger signal outputted fromthe tinmer 23 is inputted to
the latch signal termnal of the latch 24, and is inputted to the
interruption termnal of the CPU 25 at the same tine. At the tine point
when a trigger signal fromthe tinerl23 is inputted to the |atch signal
terminal, the latch 24 holds a tinme signal "T inputted fromthe counter
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24 holds a time s1gna1 ‘T’ inputted from the counter 22 to output it. Output of the latch
24 is not changed until next latch signal is inputted. This value is caused to be reference
time signal ‘Ts’.

The CPU 25 which has received the trigger signal at the interruption terminal reads
out value of the latch 24, i.e., reference time signal ‘Ts’ through the system bus 20.
Further, the CPU 25 instructs, via the system bus 20, the network interface 26 to transmit
reference time signal ‘Ts’ which has been read out from the latch 24 to respecﬁve
equipments connected to the network 1. The network interface 26 stores reference time
signal ‘Ts’ into broadcast packet in accordance with instruction which has been received
from the CPU 25 to send out it to the network 1. Since the broadcast packet does not
designate destination, the reference time signal “Ts’ arrives at respective equipments
connected to the network 1. In this case, the CPU 25 is operative by making use of the

RAM 28 by program stored in the ROM 27.

FIG. 8 is a view for explaining the operation of the clock source 2 in the clock



time information "T' is increnented at the frequency of "U[Hz] in the sane
manner as above. The origin t0'" of the abscissa. of FIG 8 is taken as
"the tinme when trigger signal of the tinier 13 (or the timer 23) has been
outputted, and the tine information "T° at that time point is assuned to
be "TO . Next trigger signal is outputted at tinme "tl' when count operation
is carried out by period 'S at a fiAgquency of clock "U fromtine tO',
and tine information "T' at this tinme results in TO+S . At this tine, at

the saggiferfRr diftAbidioe HEO! ikii9fakeh ati the ladb6i56d andyvaliies ofitedpeddvd or the

latch 24), and reference time signal "Ts' results in TO +S'. hereafter,
trigger, signals are outputted every clock riod ~S' . at,frequ i U,
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clock" indicates that clock sent fromthe clock source 2 is generated for
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of the clock oscillator 56 shown in FIG 6 is inputted to the counter 57,
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tinme information Ub51c ead thereinto value (tine
information, "Tt') of th@j‘ ynter 57 via the bus 54. The tine infornmation
“Ttt i §megnigisasgymedio 051, and is used for tinming adjustnent of
decode operation. The clock oscillator 56 is a

Next trigger signal is outputted at time ‘t1’ when count operation is carried out by

period S’ at a frequency of clock ‘U’ from time ‘t0’, and time information “T" at this
time results in ‘TO+S’. At this time, at the same time, the time information ‘T’ is latched
by the latch 14 (or the latch 24), and reference time signal ‘Ts’ results in ‘“TO+S’.
Thereafter, trigger signals are outputted every clock period ‘S’ at frequency of ‘U’, and
reference time information ‘Ts’ respectively changes to ‘TO+2S’, “TO+3S’. The
reference time signal ‘Ts’ is broadcasted with respect to the network 1 every time trigger
signal takes place.

Then, explanation will be given by taking speakers 5 (5-1 ~ 5-5) as an example in
connection with the operation of clock reproduction. This clock reproduction is executed
also at the contents source 4 and the display 6. Here, “reproduction of clock” indicates
that clock sent from the clock source 2 is generated for a second time within the client
equipment.

In the ordinary state, output of the clock oscillator 56 shown in FIG. 6 is inputted

to the counter 57, and the counter 57 increments own counter by inputted clock to



vari abl e frequency oscillator, and can change oscillating frequency wthin
a predetermned range by allowing the CPU 51 to carry out instruction via
‘the systembus 54. In addition, the CPU 51. can set a desired value at the
counter 57 via the system bus 54. Reference tine signals "Ts' fromthe
clock source 2 are received, e.g., every predetermned tine. In this

I nstance, the CPU 51 executes task f@o9® clock adjustnent mhich w il be
expl ai ned bel ow. The counter 57 generates tine information "Tt' by fiee-
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started by this signal. FIG 9 is a flowhart for expl aining clock
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t he counter 0 conplete processing. In the case where 20 it
I S not *udged at the step 104 that absol ute val ue of dlff IS greater,
proces3fng proceeds to step 106. At the step 106, the CPU 51 confirns
whet her or not value of "diff is O (zero).

Reference time signals “Ts’ from the clock source 2 are received, e.g., every
predetermined time. In this instance, the CPU 51 executes task for clock adjustment
which will be explained below. The counter 57 generates time information ‘Tt’ by free-
running clock of the clock oscillator 56. Reference time signal ‘Ts’ that the clock source
2 has sent is received by the network interface 55 of the speakers 5. The network
interface 55 notifies arrival of the reference time signal ‘Ts’ to the CPU 51. At the CPU
51, clock adjustment task is started by this signal.

FIG. 9 is a flowchart for explaining clock adjustment processing in the clock
reproduction. The CPU 51 first reads out reference time signal ‘Ts’” which has arrived
at the network interface 55 (step 101). Thereafter, the CPU 51 reads out time information
“Tt’ from the counter 57 (step 102). Then, the CPU 51 calculates difference between the
reference time signal ‘Ts’ and the time signal ‘Tt’ to substitute (‘Ts’ - “Tt’) into variable
“diff> (step 103). The CPU 51 compares absolute value of ‘diff’ and constant k (step
104). In the case where it is judged that absolute value of ‘diff’ is greater, value of ‘Ts’

is substituted into the counter 57 (step 105) to complete processing. In the case where



In: the case where value of "diff is not equal to O, processing proceeds to
step 107. In the case where value of "diff is O (zero), processing is
‘conpleted. At the step 107, the CPU 51 conpares value of "diff and O
(zero). In the case where it is judged that value of "diff, is greater
than O (zero) ('Ts' > "Tt'), processing proceeds to step 109. In the case
where it is judged that the value i% not greater than 0 (zero) ('Ts' <
"Tt'), processing proceeds to step 108. At the step 108, the CPU 51
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to step 108. At the step 108, the CPU 51 instructs the clock oscillator 56 to lower
oscillating frequency thereafter to complete processing. In addition, at the step 109, the
CPU 51 instructs the clock oscillator 56 to raise oscillating frequency thereafter to
complete processing.

By the task of the CPU 51 as described above, in the case where difference
between received reference time signal ‘Ts’ and internal time information ‘Ts’ is great,
received reference time signal ‘Ts’ is substituted into the internal time counter. When
internal time information ‘Tt’ leads a little, clock is caused to be slow. In addition, when
internal time information ‘Tt’ lags a little, clock is caused to be fast. By these operations,
it is possible to reproduce internal time information ‘Tt’ caused to be in correspondence
with reference time signal ‘Ts’. It is to be noted that while broadcast communication is
used in clock delivery or distribution in the above-mentioned example, communication

of unicast (one-to-one communication) may be also used.

Then, the operation of the system configuration setting carried out with the



3 is physically connected to the network 1 so that power supply is turned
ON, it first confirnms connection to the network 1. Nanely, the CPU 31 of
the controller 3 shown in FIG 4 initially allows the network interface 35
to confirmthat connection to the network | has been made (step 201).
Further, when it is judged that connection to the network 1 has been nade,
processing proceeds to step 203. In 2he case where it is not judged that
connection to the network 1 has been made, processing returns to step 201

to repgatrollePBieinppdd CdntdiSWAPbZ &P laintl. t he step 203, the CPU 31 prepares
"response request nmessage" to instruct the network interface 35 to
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the CPU 3 1.
connection to the network 1 has been made, processing returns to step 201 to repeat
confirmation (step 202).

At the step 203, the CPU 31 prepares “response request message” to instruct the
network interface 35 to transmit it to the network 1. This “response request message”
consists of a predetermined character string. The network interface 35 stores “response
request message” into broadcast packet in accordance with the instruction received from
the CPU 31 to send out it to the network 1. Since broadcast packet does not designate
destination, “response request message” arrives at respective equipments connected to the
network 1. The respective equipments which have received “response request message”
answer back classifications (kinds) and decode delay values that the respective
equipments themselves have. The classifications (kinds) and decode delay values are
recorded in ROMs of the respective equipments. For example, at the speaker 5, this

message arrives at the network interface 55, and the CPU 51 decodes this message to read

classification (kind) and decode delay from the ROM 52 to prepare “response” message




In*the case where it is judged at step 204 that nessage has arrived,
processing by the CPU 31 of the controller 3 proceeds to step 205. Wen.

it is judged that nessage has not yet arrived, processing proceeds to step
208. At the step 205, the CPU 3 1 reads out the nessage which has arrived
at the network interface 35. Thereafter, the CPU 31 confirns whether or
not the nessage which has been read ut is a predeterm ned 4C response”

whi ch has been answered back from each equi pnent (step 206). In the case
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configuration setting operation. At step 208, at the CPU 31 whet her or not
a predginfirfisheéletheirhas theemesyagsashich has been read out is a p1'edete1mined

“response” which has been answered back from each equipment (step 206). In the case
where that message is the predetermined “response”, processing proceeds to step 207.
In the case where that message is not the predetermined “response”, processing to step
208.

At the step 207, the CPU 31 records received ‘response” with respect to equipment
data base placed in the RAM 33. FIG. 12 is. a view showing the structure of equipment
data base. At the leading portion of the equipment data base, the number of registered
entries is recorded. Subsequently, records of respective equipments are recorded by the
number of entries. At records of the equipments, network addresses for specifying
corresponding equipment on the network, classifications (kinds), roles and decode delays
are respectively recorded. In recording “response’ with respect to the equipment data
base, the number of entries is first incremented by 1. Further, new record is added to end
of list. Thereafter, network address for specifying equipment of the destination of

received “response”, classification (kind), and decode delay are recorded with respect to



after"response request nessage" of the step 203 is transmtted is judged.
In the case where it is judged that the predeterm ned tine has been
passed, processing proceeds to step 210 shown in FIG 11. In the case
where it is judged that the predeterm ned tine has not yet been passed,
processing returns to the step 204 to repeat operation until now At step
210 shown in FIG 11, the content of23%qui pnent data base placed in the RAM
33 is the content as shown in FIG 13, and the nunmber of entries thereof is

7. As tht hewly S03Ed rebokds SPRMermasTahie sole fid fegbrdddne thelliteerbalf ofaha spstem has
networ k address 1ndicating display 6, and record where classification

(kind) is display iLs placed. Moreover, the equi pnent data base has network
addr es98 ‘gi“}?ﬂl%é‘a%ﬁﬁﬁg &%‘gﬁ‘é‘eﬁ'i ve five speakers 5 (5-1 - 5-5), and five
records in total where classification (kind) is nmonaural (nonophonic)
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results in the order shown in FIG 13. At the step 210, the CPU 3] searches
equi prwheredbisagjubgebthah treepretielsminieddime has peempyssed, RIOSPISHIL PIOSREEHE
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RAM 33 is the content as shown in FIG. 13, and the number of entries thereof is 7. As
the item of 7 (seven) records, first, the equipment data base has network address
indicating display 6, and record where classification (kind) is display is placed.
Moreover, the equipment data base has network addresses indicating respective five
speakers 5 (5-1 ~ 5-5), and five records in total where classification (kind) is monaural
(monophonic) speaker are placed. Finally, the equipment data base has network address
indicating contents source 4, and record where classification (kind) is contents source is
placed. It is to be noted that while order of records is indicated as an example, it is not
determined that order of records results in the order shown in FIG. 13.

At the step 210, the CPU 31 searches equipment data base where classification
(kind) is display from the equipment data base placed in the RAM 33. In this example,
as shown in FIG. 13, classification (kind) of record recorded first is display. The CPU

31 recognizes that equipment which has network address recorded at the first record is

display. Thereafter, the CPU 31 prepares message to the effect that “setting of the system



CPU 31 directly carries out instruction with respect to (equi pnent which
has network address indicating) the display 6. In practical sense, the CPU
31 prepares nessage to instruct the network interface 35 to transmt it to
the display 6. At the display 6, the network interface 75 shown in FIG 7
receives the nessage, and that nessage is read and is decoded by the CPU
71 to instruct the OSD 82 to out put 2he nessage to allow the display unit
83 to display it. Then, "front left" is designated by the CPU 31 of the

cont r gk lseted” (8 1iRrudB e display® 6. disFiagaoeiatiBe hbtvarkileGtep 220). "Sheatr push
down switch of speaker existing at the position of front left" is
prepared, and is displayed on the display.6.via the twork. 1. Thepeafter,
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t he equi pnent data base placed in the RAM 33. The equi pnent which has
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speaker 5, this nmessage arrives at the network interface 55. The CPU 51
decoddsstriststhrestwmork méeifacst 33t tlansmisuit to the displayes.atitahe diglent, 98 t o
carry out flashing of LED. In addition, when it is detected by the
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speaker 5-1, the button/LED operation elenment 58 senses that the button
has bedigplay singo8 Tivdisplay it.
Then, “front left” is designated by the CPU 31 of the controller 3 (step 230).
Namely, message to the effect that “Please push down switch of speaker existing at the
position of front left” is prepared, and is displayed on the display 6 via the network 1.
Thereafter, the controller 3 prepares message to instruct “LED flashing/button
waiting” to send out that message to all equipments (speakers 5 (5-1 ~ 5-5)) where
classification (kind) is monaural (monophonic) speaker from the equipment data base
placed in the RAM 33. The equipment which has received this message of “LED
flashing/button waiting” carries out flashing of LED (step 231) to wait that the button is
pushed down. At the speaker 5, this message arrives at the network interface 55. The
CPU 51 decodes this message to instruct the button/LED operation element 58 to carry
out flashing of LED. In addition, when it is detected by the button/LED operation
element 58 that the button is pushed down, the CPU 51 waits in order to send answer-

back to the controller 3.

User pushes down the switch of the speaker 5-1 corresponding to the position of



notify (transmt) it to the CPU 51. The CPU 51 prepares nessage of "pushing
down of button"” to instruct the network interface 55 to transmt that
"nessage to the controller 3. The CPU 31 of the controller 3 waits until
nmessage of "pushing down of button” is received (step 232) to turn OFF LED
of the speaker 5-1 when that nessage has been received (step 233).
Thereafter, the CPU 31 reads out nesf8ge fromthe network interface 35 to
read network address of "pushing down of button" nessage transmt source
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I.e., the secq record in the anple of 'FIG 13 tq wite. attribute of
“front h]eelpqﬁomﬂgpooRq{@thq &Ieﬂleﬁf %éﬁéngﬁﬂ ab‘#‘emggﬁﬁ eﬁgl“}%‘égr({qu make
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"front left” 6’5 t he speaker 5-1 is recorded with respect to the equi pnent
data HesEegi(steRSdntrol ler 3. In addition, the speaker 5-1 recognizes the
role that the speaker 26 5-1 itself has (front left here) to record it
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thereto, in the same manner as stated above, by the operation.
network address of “pushing down of button” message transmit source to search record
where network addresses are in correspondence with each other among records of the
equipment data base recorded in the RAM 33, i.e., the second record in the example of
FIG. 13 to write attribute of “front left” into the field of the role of corresponding record
to make setting (step 234). Finally, the CPU 31 prepares the content of field of role, 1.¢.,
in this example, “role message” where attribute of “front left” is described to send that
message back to transmit source of “pushing down of button” message via the network
1 (step 235). The transmit source of “pushing down of button” message (speaker 5-1
here) receives “role message” to take out role (attribute of “front left” here) to store it into
the RAM 53. Namely, this message arrives at the network interface 55, and the CPU 51
decodes this message to record it into the RAM 53. By operations from the step 230 to
the step 235 as described above, the fact that the speaker 5 installed (provided) at the

position of “front left” is the speaker 5-1 is recorded with respect to the equipment data

base of the controller 3. In addition, the speaker 5-1 recognizes the role that the speaker



fromstep 240 to step 245, speaker 5 installed (provided) at the position
of "front right" <can be recognized. By the operation fromstep 250 to step
255, speaker 5 installed (provided) at the position of "center" can be
recogni zed. By the operation fromstep 260 to step 265, speaker 5
installed (provided) at the position of "rear left" can be recognized. By
the operation fromstep 270 to step 245, speaker 5 installed (provided) at
the position of "rear right"can be recognized. Further, the respective

speaked.y iRelfhagd (ﬁ'oﬁrléft heRI9coed itfiflodhe RIV 33 hapiRalpeslter3-2 itselfhis.
t hensel ves have 'to record’theminto the RAMs 53 that the speakers 5-2 -

5-5 thensel yves have. Finally, the CPU 3 1 of the cqntroller,3 prepares
message to AHEVES$ Fq‘ﬂq%fh&{gt?s’cnetﬁf: S%@Fm%eh%“ﬁt@aﬁﬁ’% ye@‘@(?%e‘c%mlnnstruct
the display 6 to display it thereon via the network | (step 280). By the
above-fismtste240 [y step Q46 espeaker Lapailidipodddyae thopysitiomlof “fonangbtent and
addresses on the network I can be nmade. It is to be noted that although
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control 7 and picture display, etc. may be used to permt setting simlar
t o t hepatraded) atilmposition efsenter” ean be trsoghized. By thoaperation dram stgp
decoder constituted by decoder 61 of each speaker 5 (5-1 - 5-5) and
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14, streamis_jnputted . fr str | hput termnal 9
1, andBy §epreratas dran sten Ed e i?iéaﬁalgﬁﬁg ingfafled Grpuidedhat 3 pogition
derul tipl exer 92. The video streamis inputted to a video buffer 93, and is
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passed. The video stream
roles that the speakers 5-2 ~ 5-5 themselves have to record them into the RAMs 53 that
the speakers 5-2 ~ 5-5 themselves have.
Finally, the CPU 31 of the controller 3 prepares message to the effect that “system
setting has been completed” to instruct the display 6 to display it thereon via the network
1 (step 280). By the above-mentioned procedure, correspondence between physical
arrangement and addresses on the network 1 can be made. It is to be noted that although
explanation is not given here, in the case where plural displays 6 exist, the button/LED
operation element 78 that the display 6 has, or the remote control 7 and picture display,
etc. may be used to permit setting similar to the above.
Then, explanation will be given in connection with MPEG decoder constituted by
decoder 61 of each speaker 5 (5-1 ~ 5-5) and decoder 81 of the display 6.
FIG. 14 is a view showing outline of a decoder system in conformity with MPEG

2 system (ISO 13818-1). In the decoder system shown in FIG. 14, stream is inputted

from a stream input terminal 91, and is distributed into video stream and audio stream at




thus inputted is decoded and is outputted froma video output term nal 97.
The audio streamis inputted to an audio buffer 95, and is inputted to an
"audi o decoder 96 after a predeterm ned delay tinme has been passed. The
audio streamthus inputted is decoded, and is outputted fi-om an audio
output termnal 98. FIG 15 is a view show ng an exanple of data format
delivered to the MPEG decoder. This27ormat is prescribed as nultiplex bit
stream (Program Strean) of MPEG 2. As shown in FIG 15, the nultiplex bit

st r eam JemaRIpirer 92 THewi@aestARisAhpiRE®to a diddo datfer P3cind 18 inputedd fout ed by
one PACKET or nore. At the leading portion of the PACK, PACK HEADER is
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showmn in FIG 1.5, VIDEO PACKET and AUDI O PACKET are disposed (assigned)
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i ndi cati ng decode (display) stalling tinme of video data and audio data are
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and have significant digit of 33 bits. Further,
decoder. This format is prescribed as multiplex bit stream (Program Stream) of MPEG
2. As shown in FIG. 15, the multiplex bit stream is constituted by one PACK or more,
and each pack is constituted by one PACKET or more. At the leading portion of the
PACK, PACK HEADER is disposed (assigned). At this PACK HEADER, PACK
START CODE indicating starting point of PACK, SCR (System Clock Reference) and
MUX RATE are disposed (assigned). SCR indicates time when last byte thereof 1s
inputted to the multiplexer 92. MUX RATE indicates transfer rate.

In the example shown in FIG. 15, VIDEO PACKET and AUDIO PACKET are
disposed (assigned) subsequently to PACK HEADER. Also at these PACKETs,
PACKET HEADER:s are disposed (assigned). At these PACKET HEADERs, VIDEO
PACKET START CODE and AUDIO PACKET START CODE indicating starting point
of video packet and audio packet, and DTS (V) (PTSV (PTSvideo)) and DTS (A) (PTSA
(PTSaudio)) indicating decode (display) starting time of video data and audio data are

disposed (assigned). Further, video data and audio data are respectively disposed

(assigned) next to these respective PACKET HEADERs. It is to be noted that these



since sinplified nodelling for systemrepresentation is carried out, tine
required for decode operation becones equal to O (zero). For this reason,
* decode starting time and display starting tinme are equal to each other.
FIG 16 is a view show ng the relationship between SCR and PTSV ( PTSvi deo)
and the rel ati onship between SCR and PTSA (PTSaudi o). The tinme when PACK
HEADER i s passed through the denmultipd exer 92 is t], and display tinmes for
video data and audio data included in correspondi ng PACK are respectively
t 2 andihi tq f QyRT AP el ; time
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PACK i%fn ﬁmomé@tlpg OEﬁ@qH@rﬁmqfi%&l@fZeﬁngizav%Slg an axt@’é‘?ga)éw J‘ﬁ‘éﬁn%y)
starting tinmes of video data and audi o data included in correspondi ng PACK

are | adisde §i '%@Rnbd@lﬁuﬁefot Restemd@pecsantatioaspeatiiededyt, dahayeguibyd for
predeterm ned tines at the video burfer 93 and the audio buffer 95. In

ddi ti [ . del hg .vid ffer. 93 | | h
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t hrough the denultiplexer 92 at the sane timng, decode (display) tine of

vi deo display startizg imetdvarqdaldodacli othepl ay) time of audio data. It is to be
noted that since time required for decode operation is O (zero) as

previously i : r.e. [ Mbcheo
Butf or 93 dngh died® Sigf ShEN L egelFRRanh tifferl SR MEPTS I TRIMSEY
connection with way. of thinking of dela 9 conpensation in fhe ent
i nvent?}"@n.heﬂ’f‘é"‘t&ﬂﬁ{lﬂblb%ﬁ’ee@ §€%sm@ R?nga(f’rTyﬁiaH ogut & BRI UK %H’%&
contents to notify it to the

HEADER is passed through the demultiplexer 92 is t1, and display times for video data

and audio data included in corresponding PACK are respectively t2 and t3. Here, time
from SCR to PTSaudio is assumed to be ATa, and time from SCR to PTSvideo is
assumed to be ATv. ATa and ATv are arbitrary times determined at the time of encode
operation. The time when corresponding PACK is inputted to the demultiplexer 92 is
SCR, and decode (display) starting times of video data and audio data included in
corresponding PACK are later than SCR because those data are respectively delayed by
predetermined times at the video buffer 93 and the audio buffer 95. In addition, since
delay at the video buffer 93 is generally greater than delay at the audio buffer 95, even
in the case where PACK HEADER is passed through the demultiplexer 92 at the same
timing, decode (display) time of video data is later than decode (display) time of audio
data. It is to be noted that since time required for decode operation is 0 (zero) as
previously described, delays here respectively take place at the video buffer 93 and the
audio buffer 95.

Then, explanation will be given in connection with way of thinking of delay



contents source 4. The contents source 4 sets tinme at which out put of
contents should be carried out at tine delayed by At with respect to
transmt time of contents data to send out contents data. The group of
sync equi pnents of contents (speakers 5 (5-1 - 5-5), display 6) output
received contents data at designated tine. At is value obtai ned by adding
ti me which becones maxi nrum anong netprk delays (conmmuni cati on del ays)
when contents data is sent fromthe contents source 4 to the group of sync

equi pregpy ngéti&f)mtﬁegﬁes{eapﬁﬁleﬁfién.S (5-1 - 5-5), display 6) and tinme which
becones xI mum anong actual decode del ays of the group of sync equi pnents
of contents (speakers 5 (5-1 - 5-5), display 6). en occasi on . nds,
there are cﬂﬁe@ntﬁﬁﬁéfé5§‘i§rﬁ¥lﬂﬁf‘@ngi(§lt§%88“qt5§“Q ’W%&%"tﬂ){g’ I?ﬁgﬁ’@asi ng
margi n. Moreover, there are also cases where delay by factor except for

t hese doneerfi€idicd i N"The icBnRdtiadurdeos seexaiielae whiciedbwput eff contafts soatldibei n t he
case of straddling subnet is conceivable. Further, there are instances
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contents is changed, there is the possibility that the maxi num del ay and
t he necontents datec dte gomipeof synoaquiphentsaficobtenth@peders There ard, displayi vabl e
two nethods of the case where At is varied every tine by conbination of

t he gr(gubﬁrlat@;“%gage&g%@g@{@? wcs C?em%g where the nmaxi num network del ay

and th mum deco an take place within the systemare
used, i.e., the maximumvalue of At is estimated to use it. 30 FlI 17 is

a view for Axis|valug ebtatmedy addingityne pdueh hesAmesTRBXIMIR JRERE DEBVXEnt ent s

source 4 starts transmssion with respect to the stream | eading portion is
assumedtlays (communication delays) when contents data is sent from the contents source 4 to

the group of sync equipments of contents (speakers 5 (5-1 ~ 5-5), display 6) and time
which becomes maximum among actual decode delays of the group of sync equipments
of contents (speakers 5 (5-1 ~ 5-5), display 6). When occasion demands, there are cases
where some margin is added for the purpose of increasing margin. Moreover, there are
also cases where delay by factor except for these two delay times is added. For example,
delay, etc. of router in the case of straddling subnet is conceivable.

Further, there are instances where value of At is changed by combination of the
group of sync equipments. Namely, when combination of the group of sync equipments
of contents is changed, there is the possibility that the maximum delay and the maximum
decode delay among them may be changed. There are conceivable two methods of the
case where At is varied every time by combination of the group of sync equipments and
the case where the maximum network delay and the maximum decode delay which can
take place within the system are used, i.e., the maximum value of At is estimated to use

it.



to be t10. A tine obtained by adding the maxi rum comuni cati on del ay
(network delay) to the t10 is assuned to be t11. Contents data transmtted
"fromthe contents source 4 arrives at the group of sync equi pnents of al
contents (speakers 5 (5-1 - 5-5), display 6)) by tI | at the | atest.
Nanely, in regard to delay of comunication, reproduction tinme is delayed
by the maxi mum communi cati on del ay f3om delivery or distribution tinme so

t hat conpensati on can be made. Then, tine in which the maxi num decode del ay

is added t g16117 i aSiewtfolBxplRiniig @BlayAh this albiRHmeat.t THeitinasdiemedict 0 be
t12. In the case of nultiplex streamof the MPEG system decode start

becones processing start of. hit stream j.e.. denul tiplex.start. Far, this
r easorfONERES SOUHEE ‘?ﬁ@”%‘é’%’bﬁ‘i’é@s‘w %ﬁ‘trﬁsmﬁf @ﬁ%@ﬁ%ﬂé@gp&é@w Aoy SBIEdst ¢ eam
corresponds. When nuneric values shown in FIG 16 are applied to carry out

consi debatlimnA tiubptiinad By dddingtheahadminocolatrmniRESan deydeetmmk dePg)i n
which ATa is added to t12, and output start time PTSvideo of video data
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is assuned to be Dv and decode del ay of the decoder 61 of the speaker 5 is
assumadrives aish©group: of syneeagmipments oéallongrids (spgakaisidd Sdhrad-2), displayo st art
decode operation of audio data at tinme t21 retroactive by Da fromt20.

Mor eo‘{ﬁf %))égf 1Mt tRE Iafest O Naifely aR¥Eard té déﬁy'ﬂ)g%ﬁlﬁﬁﬁﬁceﬁﬁﬁl, APrB &t dititledeo

dat a _ to start decode operation. of video data at tine t23
e 3y Bl o e oBgeet 5 el SErSaS R ERLY,
t12. Accordingly, t21 or t23 becones tine
that compensation can be made.
Then, time in which the maximum decode delay is added to t11, i.e., time in which
At is added to t10 is assumed to be t12. In the case of multiplex stream of the MPEG
system, decode start becomes processing start of bit stream, i.e., demultiplex start. For
this reason, the time t12 becomes time to which SCR of corresponding bit stream
corresponds. When numeric values shown in FIG. 16 are applied to carry out
consideration, output start time of audio data PTSaudio becomes t20 in which ATa is
added to t12, and output start time PTSvideo of video data becomes time t22 in which
ATv 1s added to t12.
Here, actual decode delay will be considered. When decode delay of the decoder
81 of the display 6 is assumed to be Dv and decode delay of the decoder 61 of the speaker
5 is assumed to be Da, it is necessary for outputting audio data at t20 to start decode
operation of audio data at time t21 retroactive by Da from t20. Moreover, similarly to the

above, it is necessary for outputting video data at 22 to start decode operation of video

data at time 23 retroactive by Dv from 22,



retroactive by the decode delay fromtl1l2. For this reason, it is sufficient
that time retroactive by the maxi num decode delay fromt12 is after tll.

" When repeating operation is nade, if decode start waits until tl 1, delay
by network can be disregarded. Further, apparent decode start tinme (tl.2
SCR) is delayed by the maxinumdelay tine in actual decode delay fromt1l
t hereby also making it possible to dgsregard influence of decode del ay.
For this reason, the maxi mum decode delay is added to At. Then, stream
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connection wt the case where user gives desi gnatl on of fFeproduction node
to the controlle usmgd‘éhe rem)te cont 1. Here, it is

assune@l; ani2% in ’E)‘EFHH heéam@a 5¢olp bl nd\IChE ‘Hg]é’pltgﬂ @ L?ﬁdb?‘}?é“essp&ﬂ@ers 5

(5-1 - 5-5) is designated. At this time, a renote control signal is

recei Vegroattive®yr tieieeodé€ delayofrom g2t  Fer ehiyirogsonniit is3Sufffciértethadimel | er
3. The renmpote control light receiving unit 36 transmts comand of
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decode delay fromthe sync equipnents (speakers 5 (5-1 - 5-5 di spl ay 6)
to fuopdretion ésmhadeitif detde sodrt madtwomkil diel, delayrydnétwoaki canbe slogmtdnd ROM 32
to add both values to allow the added value to be At. Here, consideration

wil | e e Hﬂstﬁ I n of
contents%b?g}%ﬂgtl on8{jé %ﬁ\glﬁgg??gq’?ﬁ 9 §S| ngEt eﬂﬁlzlrlpo%lgl% ct)ﬁlt%r i0lp 7.
This renote control signal is received at the renote, control

r ecei vadigaldacodgelcly fromm taD, therabyradsq waking itrpessibisde éh%é&f!‘ﬂdF‘ﬂPF@‘Fﬁ of
receiving unit 36 transmts command of contents reproduction to the CPU 3

1. ThedédddedelapkEsr thiyf Ra&IC ¢hd MmarfbimiRobdeldélay haadded to At.

Then, stream reproduction operation will be explained.

Consideration will be made in connection with the case where user gives
designation of reproduction mode to the controller 3 by using the remote control 7in FIG.
1. Here, it is assumed that surround reproduction using the display 6 and the speakers 5
(5-1 ~ 5-5) is designated. At this time, a remote control signal is received at the remote
control light receiving unit 36 of the controller 3. The remote control light receiving unit
36 transmits command of reproduction mode designation to the CPU 31. The CPU 31
makes reference to equipment data base recorded in the RAM 33 to select the maximum
value of decode delay from the sync equipments (speakers 5 (5-1 ~ 5-5), display 6) to
further read out delay of network determined in advance from the ROM 32 to add both
values to allow the added value to be At.

Here, consideration will be made in connection with the case where user gives
instruction of contents reproduction to the controller 3 by using the remote control 7. This

remote control signal is received at the remote control light receiving unit 36 of the



recorded in the RAM 33 to search contents source. Here, contents source 4
is found out to obtain network address. The controller 3 sends out nessage
“of "contents reproduction start" to the contents source 4. At this tineg,
value of At is also sinultaneously given. In addition, in the ordinary
state, here, designation of contents is carried out. Nanely, the CPU 3 1
prepares "contents reproduction star82nessage” to designate At therein.
Further, the CPU 31 instructs the network interface 35 to transm't

" cont efiriirolle® B! ORlitClehfile b d] 1B $E&@HVing Anitl3E wARNEN Cortmuna @f 4onithts
"contents reproduction start nessage" Ts conprised of a predeterm ned

character string. The roller ipstrycts the group of sync, equi prents
(speak’@ﬂo@cpgn%o-thg-%[?ﬁng]di bjﬁﬁeagiig) 3 f)fm‘;iﬁ?s‘e%q‘ﬁ’é g’ E@‘;‘)‘meé(t,éia@'bﬁ? ts
data fromthe contents source 4. Namely, the CPU 31 prepares "contents

sour ceredefdedrinth®RAM S3agecarch cdaghgnaucendiovel koraets 8asrcedf istftband oot ent s
source 4 therein. The CPU 31 instructs the network interface 35 to
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This "contents source designation nessage" is conprised of a predeterm ned
char acstert” o thernpntonts sthecs Amétthistime, Nalueodidtas alsp sanaléansouslyigiweiy I
respect to the group of speakers 5 (speakers 5-1 - 5-5) anong the group of

sync eﬁ’(}ﬁi?gﬁ,ghsthé’f)r&iﬁﬁﬁ/ tht@h re,\/é%%tiohhﬁ' coRinddisRia@Rad 8at.” vol une set

nmessage” esi gnate value o therein. The CPU 31 instructs the
net wor k interfafe 35 to transmt "vol une set, ness in orde one, by one
n

to the speakamgly thesCPU 3 Eprepargs“eantgpis fe%@id@}ﬁ%%%%gm%“@%i tﬁ:ﬁﬁtﬂg}m&% g 33
the group of sync equi pnments. This 'volune set nmessage"” is conprised of a
pr edet &f thefeifl. Fgcthag ithe CPU 3 Déhstructs the network interface 35 to transmit “contents
reproduction start message” to the contents source 4. This “contents reproduction start
message” is comprised of a predetermined character string.
The controller 3 instructs the group of sync equipments (speakers 5 (5-1 ~ 5-5),
display 6) of this time to reproduce contents data from the contents source 4. Namely,
the CPU 31 prepares “contents source designation message” to designate network address
of the contents source 4 therein. The CPU 31 instructs the network interface 35 to
transmit “contents source designation message” in order one by one to the group of sync
equipments (speakers 5 (5-1 ~ 5-5), display 6) of this time. This “contents source
designation message” is comprised of a predetermined character string.
At the same time, the controller 3 sets volume with respect to the group of
speakers 5 (speakers 5-1 ~ 5-5) among the group of sync equipments of this time.
Namely, the CPU 31 prepares “volume set message” to designate value of volume therein.

The CPU 31 instructs the network interface 35 to transmit “volume set message” in order

one by one to the speakers 5 (5-1 ~ 5-5) which are designated sync equipments among



Thén, the operation of the contents source 4 will be explained. The
contents source 4 receives "contents reproduction start nessage". Nanely,
"nessage arrives at the network interface 45, and the CPU 41 decodes this
nessage to receive value of At and to stall reproduction of contents.
First, the CPU 41 instructs the hard disk unit 48 to output predeterm ned
contents. Streamoutputted fromthe smrd disk unit 48 is anal yzed at the
bit stream analyzer 49. Thus, value of the leading SCRis read out. Nuneric

val ue tttf: GB bf @decﬁﬂngnﬁ)htst heTHRU dlum@n€ets ieasane?r @ epsifrisedt b8 uf fer

50 as It At t is assuned that tine information 'Tt' at the
contents source 4 is 'TIQ, and value of SCR of the stream| eadi ng portion

i's sﬂ@edetmaﬁmeylch@mém S{tiBE.at which time stamp having value of 'S 10' of
bit streamis processed by denultiplexer (not shown) within the decoder 61

at the spedfign, The @pefition df tHecadter(td Gbutleiw)illvbd bxplaired. The edaten®&l of
the display 6 Becones equal to the tinme in which At gi ven by the
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value of ' SI O and value of ' T12'. The CPU 41 instructs the network interface
45 to MtwadcmterfactdztﬁeantiﬂmoCBUfLIsledecndsssﬂagsames&agchermvmvaluqof Khard taal |
sync equi pnent s recogni ze the relationship between tine stanp of MPE&Q and
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i nterface tontent (strea he buffer 50 to the
network 1. Wiile broadcastl ng 34 ation ri ed out th regﬁ)ect to
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cation). In this instance, the controller 3 is required to
bit stream analyzer 49. Thus, value of the leading SCR is read out. Numeric value of

SCR is read out by the CPU 41, and stream proceeds to the buffer 50 as it is.

At this time, it is assumed that time information “Tt’ at the contents source 4 is
“T10", and value of SCR of the stream leading portion is ‘S10'. Namely, time ‘T12' at
which time stamp having value of ‘S10' of bit stream is processed by demultiplexer (not
shown) within the decoder 61 at the speaker 5, or demultiplexer (not shown) within the
decoder 81 of the display 6 becomes equal to the time in which ‘At’ given by the
controller 3 is added to current time ‘T10'

T12 = T10 + At

The CPU 41 of the contents source 4 prepares “time stamp offset message™ to
designate value of “‘S10' and value of ‘T12'. The CPU 41 instructs the network interface
45 to broadcast “time stamp offset message” to the network 1. Thus, all sync equipments
recognize the relationship between time stamp of MPEG2 and ‘clock’.

The CPU 41 of the contents source 4 instructs the network interface 45 to

broadcast the content (stream) of the buffer 50 to the network 1. While broadcasting



transmt list of sync equipnments to the contents source 4, and the contents
source 4 transmts data in accordance with that |ist data. Then, the

" operation of the speaker 5 in the present invention will be explained. The
CPU 51 of the speaker 5 receives nessage of "contents source designation
nmessage” that the controller 3 has transmtted. The CPU 51 stores network
address designated as contents sour®3e into the RAM 53. The speaker 5 waits
for contents data fromthe contents source 4 by instruction of the

contr Qiﬂef"agio?r isBaridy Sut Witk ?é(;k‘gﬁ@@ toRth& hidtworkorhéRatliced fay Hei o e @i yasdt s

source ‘and sync equl pnents exi st on the sane netwdbrk. Moreover, the

CPU 51 of the speaker 5 receive ssage of "valume s ssage". that the
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anplifier 62. Further, the speaker 5 receives "tine stanp offset nessage"

that tthsntiphiseof sys@eqeipnnbat theasatterits esdurcehit satid ithe cotants siursed
nmessage” is set in a manner acconpanied wth contents data. Since the

speaker 5 . iting for contyent s from the contents source 4 in
advangkansm%sdg?&g%% g e%@hﬁlﬁil‘,’g@%ﬁ or received. Fromthis "tine stanp
of fset message", the relationship between tinme stanp of MPEG and tine
i nf or mat i orThean theoperdaen vb e, spEakerCPin B preseridnvgdionewilb be gxplaiaeds
difference offset value = S 10 - T 12. Thus, offset value is added to tine
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contents source into the RAM 53. The speaker 5 waits for contents data from the
contents source 4 by instruction of the controller 3. By this mechanism, plural
combinations between contents source and sync equipments can exist on the same
network.

Moreover, the CPU 51 of the speaker 5 receives message of “volume set message”
that the controller 3 has transmitted. The CPU 51 sets volume with respect to the
amplifier 62. Further, the speaker 5 receives “time stamp offset message™ that the
contents source 4 has transmitted. This “time stamp offset message” is set in a manner
accompanied with contents data. Since the speaker 5 is waiting for contents data from
the contents source 4 in advance, this message has been accepted or received. From this
“time stamp offset message”, the relationship between time stamp of MPEG and time
information can be understood. The CPU 51 of the speaker 5 calculates

difference offset value = S10 - T12.

Thus, offset value is added to time information ‘Tt at the speaker 5, thereby making it

possible to calculate value of STC (System Time Clock) which is clock device of MPEG.



Thé speaker 5 receives streamthat the contents source 4 has transmtted to
input it to the buffer 59. The stream which has been inputted to the
buffer 59 is inputted to the decoder 61 via the tine stanp extractor 60.
The CPU 51 reads out SCR and PTSaudio fromthe tine stanp extractor 60.
Mor eover, the CPU 51 recogni zes val ue of decode delay Da. Since there

exi sts decode delay in the decoder 635 it is necessary to start decode
operation in a manner retroactive (at tinme earlier) by Da fromthe

ost engj blagiti @b dPeet 1 QiBtrdcteiBiroRPtifR! i¥mPWE MPES sghitera! fRméby hiwkigPld 51 of
the speaker 5°carries out the follow ng processing. First, tine

retroacti, by Da fi-omT .1s.,assuned tp,be T 1 | (actual denultiplex
start Wﬁﬂéf.toﬂ@ewlpgﬂ’%ﬁéﬁﬂp?ﬂ@w%@ bfte' audi o decode/ di splay start) of
streamis assuned to be T20, and tine retroactive by Da fromT20 is

assuned to i sheaker Nasteivies strdard Zhdtgheosorwenisoaratedrhhg irphsamittedaounputne, and
T 1 | becones actual denultiplex start tine advanced in point of tine by
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advanced in point of tine by decode delay. The CPU 51 reads out tinge
i nf or nigtoder 6ITyia the épreostampxiactor e VeGPl S bieads oyt SER adhBiTSapdiox
operation at the tine point when tinme becones equal to T 11. Subsequently,
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starte us, out put audi o a can be started at T20. Then, the

at
operatjon of the display.6 constitutin he, present invention wll be
expl aidetay, DpneStog tgql'eoffm%tﬁéleewiﬁ)ﬂé@y@%‘ééé\%%&elﬁéts‘éd% nS?eSSE‘é’moeﬁtlag[ sour ce
designation 36 nessage" that the controller 3 has transmtted. The CPU 71
St or esleRBHNPEr A iASH manast eesRdvesactnicesdrtienoby Oa fiotthehestBgble3. The

display 6 waits for contents data
output start time. To carry out this adjustment, the CPU 51 of the speaker 5 carries out
the following processing.

First, time retroactive by Da from T12 is assumed to be T11 (actual demultiplex
start time). The first PTSaudio (ostensible audio decode/display start) of stream is
assumed to be T20, and time retroactive by Da from T20 is assumed to be T21. Namely,
T12 is ostensible demultiplex start time, and T11 becomes actual demultiplex start time
advanced in point of time by decode delay. Moreover, T20 is ostensible decode (display)
start time in the first PTSaudio of stream, and T21 becomes actual decode start time
advanced in point of time by decode delay. The CPU 51 reads out time information “Tt’
reproduced from the counter 57 to start demultiplex operation at the time point when time
becomes equal to T11. Subsequently, at the time point when time becomes equal to T21,
decode operation is started. Thus, output of audio data can be started at T20.

Then, the operation of the display 6 constituting the present invention will be

explained. The CPU 71 of the display 6 receives message of “contents source designation



frobmthe contents source 4 by instruction of the controller 3. By this
mechani sm there can exist plural conbinations of contents source and sync
" equi pnents on the same network. The display 6 receives "tine stanp offset
nessage” that the contents source 4 has transmtted. This "tine stanp

of fset message" is nessage sent in a manner acconpanied wth contents
data. Since the display 6 waits in adgance contents data fromthe contents
source 4, this nmessage has been accepted or received. Fromthis "tine stanp
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I nformati ofi can be understo The CPU 71 of the display 6 cal cul ates
difference offset value = S 10 - T . JThus, offset value is added to tine
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val ue of STC (System Tinme C ock) which is clock device of MPEG In
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making it possible to determne value of tinme information 'Tt'. The

di splay 6 receives streamthat. th ontents spurce 4 has transmtted to
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i nputted to the decoder 81 via the tinme stanp extractor 80. The CPU 71

reads mattvodCR and PTS video fromthe time stanp extractor 80. Mbreover,
the CPU 71 recogni zes val ue of decode delay Dv. Since there exists decode

delay int ol b : b ' in a
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time. To 37 carry out this adjustnment, the CPU 71, of the display 6dcarries

out t Heangssnittgdi T41s e damppiiset message” is message sent in a manner accompanie

with contents data. Since the display 6 waits in advance contents data from the contents
source 4, this message has been accepted or received. From this “time stamp offset
message”, the relationship between time stamp of MPEG and time information can be
understood. The CPU 71 of the display 6 calculates

difference offset value = S10 - T12.

Thus, offset value is added to time information ‘Tt’ at the display, thereby making it
possible to calculate value of STC (System Time Clock) which is clock device of MPEG.
In addition, offset is subtracted from time stamp of MPEG system, thereby making it
possible to determine value of time information ‘Tt .

The display 6 receives stream that the contents source 4 has transmitted to input
it to the buffer 79. The stream inputted to the buffer 79 is inputted to the decoder 81 via
the time stamp extractor 80. The CPU 71 reads out SCR and PTS video from the time
stamp extractor 80. Moreover, the CPU 71 recognizes value of decode delay Dv. Since
there exists decode delay in the decoder 81, it is necessary to start decode operation in

a manner retroactive (at time earlier) by Dv from the ostensible output start time. To



Fitst, tine retroactive by Dv. fromT 12 is assuned to be T 1 | (actual

denmul tiplex stall tinme). The first PTSvideo (ostensible video

" decode/ di splay start) of streamis assunmed to be T22, and tine retroactive
by Dv fromT22 is assuned to be T23. Nanely, T 12 is the ostensible

demul tiplex stall tinme, and T 11 becomes actual denultiplex stall tine
advanced in point of tine by decode gelay. In addition, T22 is the
ostensi bl e decode (display) start tinme in the first PTSvideo of stream
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decod T U 71 °reads out time | tion reproduced from

the counter 77 to start demultiplex operation at the tine point when tine
becond¥OEgfE t o T 11. Subsequently, at the tine point when time becones
equal to T23, decode operation is started. Thus, it is possible to start

out put of VFiggotigietratrédctivédr: DFifrah T2 i8 aseiniebtof by T pdsadtualrdennuipplexat i on
will be described. Wile two del ays of delay by network and decode del ay
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conceivable in addition to the above. For exanple, it is assuned that the
speakerssbrdits baFa2, aid thme estpeactive by tDrefrbins T 2hismgswoed td bnT23 aNaswlpar ed to
the speaker 5-5 by 1.7 neters. Since sound velocity is about 340
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speaker 5-4 and the speaker 5-5, sound fromthe speaker 5-4 _arrives at the
| i st erfimg agvancedampein af wnﬁ&urd@wif‘aéjfﬂwb&n adldiion, T@’)ﬁ& t erPSEFﬁ’aEﬁe fiscofe
conpensate 38 this, there is a nethod of adding delay of 5 mlli-sec. to
the sp@adRay Pstdtt tilne.-in Gheiist POSTHEleo ofRtrthg, SREE2Ibecamenictuiliizcodestaer 5- 4

is near with respect to the |listening position 8 by
time advanced in point of time by decode delay. The CPU 71 reads out time information
‘Tt’ reproduced from the counter 77 to start demultiplex operation at the time point when
time becomes equal to T11. Subsequently, at the time point when time becomes equal
to T23, decode operation is started. Thus, it is possible to start output of video data at
T22.

Finally, a method for position compensation will be described.

While two delays of delay by network and decode delay have been considered as
element of At in the above-mentioned example, delay adjustment by the position of the
speakers 5 (5-1 ~ 5-5) is conceivable in addition to the above. For example, it is assumed
that the speaker 5-4 is near with respect to the listening position 8 as compared to the
speaker 5-5 by 1.7 meters. Since sound velocity is about 340 meters/sec., it takes about
5 milli-sec. for advancement of distance of 1.7 meters. Namely, with respect to sounds

sent simultaneously at the speaker 5-4 and the speaker 5-5, sound from the speaker 5-4

arrives at the listening position 8 in a manner early by 5 mili sec. In order to compensate



1.7 meters, output is provided early by 5 mlli-sec. with respect to
speakers except for the speaker 5-4. The present invention can al so cope
wi th such method. In practical sense, in calculating At in the

above- nenti oned exanpl e, "nmaxi mum value of position conpensation delay" is
added in addition to "maxi nrum val ue of network delay" and "maximum val ue
of decode del ay”. Nanely, At beconesiggreat by 5 mlli-sec. as conpared to
t he above-nenti oned exanple. Modreover, the controller 3 instructs delay of
O m | lhisShere ﬁé"atrheﬂh%a%?%?dﬁl% deha?y éﬂ)ﬁﬁilﬂﬁtse'é tb thdRfledks L4 ClnSotheAdords,
(advancehent i n poi nt ti'me) li-sec. With respect to speakers
except, for the speak
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desi gnated by "contents source designation nessage" transmtted fromthe
contr C1| T fietets, dutpiddsipiovided danlrlsy Smyllibecawith 1embﬂwéspeafkemei¢ajm fatthen. such
t hat "phase corrpensatlon del ay set nessages" of respective speakers 5 are
prepared b e CPU 31 of the controller 3 and are sent to the respective
speakéP§? l?Yéo that delays are instructed every sync equipnents. FIG 18 is
a view for explaining delay in the case where the maxi nrum val ue of

posi tion cdheemssdritanverdicy cars alsalcopeiwitly saom siathodt ilorpractical senserins
source 4 adds At to sending-out tinme t 10 of contents to designate t 12 as
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dermul tiple ratlon Is started at retroactlve by decode deI ay

Da+0mI| sec. mt corr ond| to the firs eco
oper atqompensatsqwelem i a‘i‘f%‘“@ it g’a‘@f‘lf%mb‘{?‘lu%lé) BGEW%H @5 aﬂgo mli

sec.” ftorn t20 corresponding to the first PTSaudi o. Thus, audi o out put
can beénximufiedake 62decode delay”. Namely, At becomes great by 5 milli-sec. as
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compared to the above-mentioned example. Moreover, the controller 3 instructs delay
of 0 milli-sec. with respect to the speaker 5-4, and instructs lead (advancement in point
of time) of 5 milli-sec. with respect to speakers except for the speaker 5-4. At this time,
itis possible to receive instruction of delay every sync equipment on the basis of network
address designated by “contents source designation message” transmitted from the
controller 3. In addition, there may be also employed a configuration such that “phase
compensation delay set messages” of respective speakers 5 are prepared by the CPU 31
of the controller 3 and are sent to the respective speakers 5 so that delays are instructed
every sync equipments.

FIG. 18 is a view for explaining delay in the case where the maximum value of
position compensation delay is taken into consideration. The contents source 4 adds At
to sending-out time t10 of contents to designate t12 as ostensible demultiplex start time.
At the speaker 5-4 of rear left, demultiplex operation is started at time t11 retroactive by

“decode delay Da + 0 mili sec.” from t12 corresponding to the first SCR, and decode



At speakers 5 except for the speaker 5-4, denultiplex operation is started

at time t3l retroactive by "decode delay Da + 5 mli sec."” fromt12
corresponding to the first SCR, and decode operation is started at tine
t32 retroactive by "decode delay Da + 5 mlli-sec.” ftomt20 correspondi ng
to the first PTSaudi o. Thus, audio output can be provided at tine early by
Smlli-sec. fromt20. Nanely, by th&se operations, outputs from speakers
5 except for the speaker 5-4 can be provided early by 5 mli sec. as
conpargf, t - fe By 4dedodetdelay DAY 0 aRilipRoSafbaN20f
speake@b@&%osﬁﬁegaﬂqgﬁéé Fn%dlzg%isgﬁ‘éeeg%r?%ded abogéle In detail, in this

enbodi nent, fjrst, coynt asure is inplenmented.with resp to the

r el at i OHEFPRN 168r‘i‘h§hﬁ#@ﬁ;ﬁ‘ggya@eﬁr%e?‘é‘gg@Q‘t@q&@ﬂ’eimov‘t‘iﬁa agg%q'ce equi pment
and sync equi pment. Nanely, in the case where clocks of both equipnents
are asynchrAangieakesisneeepefor thy quakei 519, daaahtipled opdratibnitsteded ptrémes,

l.e., processing times with respect to the sanme nunber of sanples are

.
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enpl oyed the configuration to carry out delivery or distribution of clock,
wher elSCRnandelecade optration ds started at tinket3Raetronesins e ddecoderdelase Da: t pe
signal and internal time information is great, the received reference tine

si gnal mif-sed O bin 14085hrt i v erThid) hudhte Buipe cii iRy nal.
time irﬂpgrsﬁgt P{gﬁhl f(;,%Bat)d‘gsb,ﬂé(% g%‘ll%lqéq@%tﬂﬁséetgﬁtr ggl?)tgbsl ow, ’\A,Hi | e mn ct he
internal tjme information | ags, cl.ock if)rsa aused to.,be fast. Thus '{St

becomd¥optisd; a|tune garly Ry Sywlinsesn{iom 126h emely, dusthese opgations: Qutky

connected to network. Further, with respect to the relationship of phase
(tim ngdmbgicakers Plexcept for the speaker 5-4 can be provided early by 5 mili sec. as

compared to output from the speaker 5-4. In this way, compensation of speaker position
can be made.

As described above in detail, in this embodiment, first, countermeasure is
implemented with respect to the relationship (connection) between operating clocks in
the source equipment and sync equipment. Namely, in the case where clocks of both
equipments are asynchronous, since data processing speeds of the both equipments, i.¢.,
processing times with respect to the same number of samples are different, underflow or
overflow wbuld take place at buffer existing between two equipments as the result
thereof. In this embodiment, there is employed the configuration to carry out delivery or
distribution of clock, whereby in the case where difference between received reference
time signal and internal time information is great, the received reference time signal is
substituted into internal time counter, and when the internal time information leads, clock
is caused to be slow, while when the internal time information lags, clock is caused to be

fast. Thus, it becomes possible to take synchronization of clocks at equipments



i nput / out put equi pnents connected to network, since transm ssion delay is
not fixed in the network, there is no guarantee that output is provided at
“a sufficiently small phase error. Furthernore, absolute val ue of del ay
beconmes great as conpared to the anal og connection. However, in accordance
with this enbodi nent, as stated above, the sane clock devices are first
operated at respective equi pnents to4alesi gnate input/output timngs by
times of those clock devices to thereby phase information (input/output

ti me/ tdophB&kd t6'Gkiwéky or distribution. In addition, there is enployed the
configuration to correct delay taking place in reproduction of contents in
consi deration of network (co ni cation). del and. decode del ay at
termnal edMEEnWIthrHgsPechHas enﬁ?@m% 1} 50%0 arSFe&"Bth?ileFtwleSBaPﬁ%?lat e
thereafter to have ability to carry out actual phase adjustnent. In the

conv erifip@ofphedquipmeasovnacctsy té hetvaliRy sindeaanimasiotdaiztaieisaedtdyxadsiad in
the present 1nvention, there nmay be included various del ays, e.g., delay
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reproducing stream to output it has been mainly explained in the present
i nventdarony, Finshgnnesenabsohte valusrofrdejay becainesogigphhs eemparedie theasadg node
where various input equi pnments such as digital canera, mcrophone, or
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net wo e case df su orm synchronization of phase can be
realized _in consideration of encode del ay takin &Iace in . carryi
S
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expl ai ned above, in accordance with the present invention, it becones
possi Wyetimes of those clock devices to thereby phase information (input/output time/timing)

delivery or distribution. In addition, there is employed the configuration to correct delay
taking place in reproduction of contents in consideration of network (communication)
delay and decode delay at terminal equipment. Thus, phase matching is carried out in
ideal state thereafter to have ability to carry out actual phase adjustment.

In the conversion delay represented by the above-described decode delay used in
the present invention, there may be included various delays, e.g., delay through sampling
frequency conversion, noise filter or surround function, etc.

While the output equipment provided with decoder adapted for reproducing stream
to output it has been mainly explained in the present invention, the present invention may
be also applied to the form or mode where various input equipments such as digital
camera, microphone, or switch which carries out remote control operation, etc. are
connected to network. In the case of such mode or form, synchronization of phase can
be realized in consideration of encode delay taking place in carrying out encode operation

to generate stream.,



to take synchroni zati on between respective equi pnents connected to network.
| 42 CLAIMS 1. A network systemin which plural equi pnents are connected
"to network, the network system conprising: clock delivery or distribution
means for delivering or distributing clocks and for delivering or
distributing tinme information to the plural equi pnents; clock adjustnent
means for adjusting clocks at respec#ive equi pnments on the basis of the
clocks and the tinme information which have been delivered or distributed by
the chaakriden F’ﬁ%iﬁﬁ di stribution nmeans; and delay correction neans for

i mpl ement1 ng dg ay correction to the plural equipnments in consideration of
networ k del ay t%kjng Blace when communi cation of streamjs carried.  out on
the net wor kAS 9Xplamedahevi ik acspsdanpeput presenhinvantipn,irbacomgsnassible he
delay correction neans inplenments delay correction in consideration of
convertpitake skedchyoriaktiditbdthaes radirotivdequiphienss camecrdaOUIwark.y out
conversion relating to the stream 3. The network systemas set forth in
claim1l1, wherein the delay correction neans includes delay confection
taki ng place in dependency upon the position where the equipnent is

pl aced. 4. A network system conprising: a clock source for transmtting
clock to a group of sync equi pnents connected to network;



a contents source for offering contents through the network to the group of
pSync equi pnents connected to the network; and 43 a controller for
offering, to the contents source, delay tinme based on network del ay when
contents data is sent to the group of sync equi pnments and decode delay in
the group of sync equipnents in reproducing the contents. 5. The network
systemas set forth in claim4, whergan the clock source transmts tine
information to the group of sync equi pnents every predetermned tine. 6.
The network systemas set forth iﬂL%%RHF‘41 wherein the contents source
prepares delay information nessage based on the delay tinme which has been
offered fromthe _controller. to deliver or distribute the delgy information
messagk t o AHstyerksystm gy whicheplura) eanipmens aregpimerteddediehyatted with t he
contents data. 7. An output equi pnment connected to network and serving to

decode contpeintWaikasysid es@gritidgough the network, the output equi prent
conprising: clock reproducing neans for reproducing clock on the basis of a

reference ti i.gnal _whi ch has been.received thro t he pnetwor k. and
stream reprggﬁ&pa@ &h I%F“?%V@ﬁﬁ%mln‘ge%ﬁgld%Qérdﬁﬂgwé?/g Fg)ci(ﬁgﬁﬁg%ents
data which has been received through the network to decode the contents
dat a tdeliveongairdestribuongtimeunforatibhgo dlae plwralexguilpments; as set forth in
claim7, which further conprises clock oscillating means which oscill ates

laim7, which fu ! ati
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oscillating neans to adjust oscillati ngn f requenc?/_ of the clock oscillating
means @fdtheicdocksyand the time information which™have been delivered or distributed by the

clock delivery or distribution means; and

delay correction means for implementing delay correction to the plural equipments
in consideration of network delay taking place when communication of stream is carried
out on the network.
2. The network system as set forth in claim 1, wherein the delay correction means
implements delay correction in consideration of conversion delay taking place when the
plural equipments carry out conversion relating to the stream.
3. The network system as set forth in claim 1, wherein the delay correction means
includes delay correction taking place in dependency upon the position where the
equipment is placed.
4, A network syst;:m comprising:

a clock source for transmitting clock to a group of sync equipments connected to
network;

a contents source for offering contents through the network to the group of sync

equipments connected to the network; and



reproduce the clock. 9. The output equipnent as set forth in claim?7,
wherein the stream reproduci ng 44 nmneans starts decode operation in

“consi deration of own decode delay tinme fromtinme information from which
the contents data received in a manner acconpanied with the contents data
shoul d be outputted. 10. A synchronization nethod for a network system for
taki ng synchroni zati on of input or gutput by plural equi pnents connected
to network, the synchronization nethod for network system conprising:

del i vering proniotef fdrietet i0 Re botCARRbIRR, dQay itheMadédbn AetW kRl al ong
wi th clock; operating a co#mnn cl ock device by the plural equipnents on the

basis of the <claock and the tine ipformation which are, delivered or
distr iw{aerb@entmts data 15 mntﬁ%ﬁlepgrampp DG SYHEHRENS ﬁwgé%cherﬁ%@ l&rtﬁsg&%‘t
timng using tine of the «clock device in consideration of network del ay

and CosPeghs ieQDiphfdnly n RprédiRinY theddonted@gli prents; and . starting conversions
at the réspective equipnents on the basis of the input timng or the

output_tim i ch has been ed and conversion.dela at t r ective
caul priknt o THenetak SPlers del SR Haihdu et e PR sDls s a8, “t or o
in claim210, wherein the input timng or the output tinmng is determ ned
by addimg infoemntien tathet groep of symecqupmestssivery peddaiegmaned timepl ur al

equi pnents to the maximumtinme of the network delay. 12. A synchronization

met hodg for -, NRLMREK syteth @ sECforthal MnS Y NG RERN AR IdoRferRE source prepares

delay information message based on the delay time which has been offered from the
controller to deliver or distribute the delay information message to the group of sync
equipments in a manner accompanied with the contents data.
7. An output equipment connected to network and serving to decode contents data
offered through the network, the output equipment comprising:

clock reproducing means for reproducing clock on the basis of a reference time
signal which has been received through the network; and

stream reproducing means for implementing necessary delay to the contents data
which has been received through the network to decode the contents data thus obtained
to output.
8. The output equipment as set forth in claim 7, which further comprises clock
oscillating means which oscillates clock used therein, wherein the clock reproducing
means compares the received reference time signal and value of output from the clock
oscillating means to adjust oscillating frequency of the clock oscillating means to thereby
reproduce the clock.

9. The output equipment as set forth in claim 7, wherein the stream reproducing



out put by plural equipnents connected to network, the synchronization

met hod for network system conprising: | 45 receiving tinme information

t hrough the network along with clock; adjusting clock on the basis of the
clock and the tinme information which have been received; receiving
information indicating tinme at which reproduction of the contents data is
started along with contents data; degerm ning start timng of decode
operation on the basis of delay taking place in decoding the contents data

on thenRag §ta§£ deOS5dd §5&RNES ih MoRETMREA RN 0RBANSA0de I Sle GinftefidRPEald on by

the determned start timng to reproduce the contents data. 13. The
synchroni zatj on_net hod for network systemas set forth in cl.aim.12.. the
net hodNEQpAI0f; ﬁi@“t‘ﬁ'é‘chttg?)éioﬁqemsr 2isehE doids? WF’OW%’F“P%’NQW%% ess as
contents source through the network; and determining the start timng on

t he bagdrfiettt daasshould bosuiphttedl ay carried out with respect to the network

addr ess.

10. A synchronization method for a network system for taking synchronization of
input or output by plural equipments connected to network, the synchronization method
for network system, comprising;

delivering or distributing time information to the plural equipments along with
clock;

operating a common clock device by the plural equipments on the basis of the
clock and the time information which are delivered or distributed;

using, for the plural equipments, input timing or output timing using time of the
clock device in consideration of network delay and conversion delays at the plural
equipments; and

~ starting conversions at the respective equipments on the basis of the input timing

or the output timing which has been used and conversion delays at the respective
equipments.
11.  The synchronization method for network system as set forth in claim 10, wherein
the input timing or the output timing is determined by adding the maximum time of the
conversion delays at the plural equipments to the maximum time of the network delay.
12. A synchronization method for a network system for taking synchronization of

output by plural equipments connected to network, the synchronization method for

network system, comprising:



45

receiving time information through the network along with clock;

adjusting clock on the basis of the clock and the time information which have been
received;

receiving information indicating time at which reproduction of the contents data
is started along with contents data;

determining start timing of decode operation on the basis of delay taking place in
decoding the contents data on the basis of the received information; and

starting decode operation by the determined start timing to reproduce the contents
data.
13.  The synchronization method for network system as set forth in claim 12,
the method comprising the steps of:

receiving designation of network address as contents source through the network;
and

determining the start timing on the basis of instruction of delay carried out with

respect to the network address.



