24 COctober 2005 t DESCRI PTI ON Networ k System and Cut put Equi ppent ed in
Thi s System Technical Field The present invention relatesz%§d§bﬁk%%%fk
- system provided with plural equipnents, an output equipnent used in the

net work system and a synchroni zati on nmethod for network system and
specifically relates to a network system which carries out synchronization
in plural equipments connected to hetwork. Background Art In recent years,
comuni cati on networks such as Internet, etc. have been popularized in
enterprises, schools and home®ESMRIPKIOMpPts to deliver or distribute
contents of audio data and/or video data by maki ng use of such _
" CONNY iy { ; c o cei vabl e that such attenpts
are fur?ﬁ%?ﬁgggg%gggﬁpygﬁﬁgglace[ﬁ%ﬁﬁpggﬁ§§§sgﬁgio/video data within hone
by communi cation network. Replacenent of wiring for audi o/video data within
honme by communi cation network neans that, e.g., DVD (Digital Versatile

Di sk) player, display and/or speaker,. .-etc. are connected to
confechrmiedliMeldnet wor k. For exanpl e, when DVD is reproduced, noving picture
‘and voice (sound).are respectively outputted fromthe display and the

speaker ough digital. 'comqmuni cation network, . In the present. o
communi ciF% ow%ﬁ%ﬂvxg} ,nh{jﬂef a5eg fon@ PEbBPEm WAtkm dérloiv\f&ded"”éli‘ phusgl i but ed
timng is not guaranteed in data flow ng thereon. Nanely, since

t r HBHPRISNESH ar Hupitolsprp@E0t uged in the network system and a synchronization

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

out synchronization in plural equipments connected to network.

Background Art
In recent years, communicéﬁon networks such as Internet, etc. have been
- popularized in enterprises, schoéls and homes, and attempt§ to deliver 61‘ distribute
‘contents of audio data and/ of video data by making use of such communication network
have been made. It is conceivable that such attempts arc further developed to i‘eplaée
* wiring for audio/video datar Within _hofne by communication neﬁwrk. |
Replacement of wiring for audid/video data w1th1n 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 vo.ice-(sound) are respectively outp‘i;tted from -tﬁe display al;d the
speaker through d-i_gitalf 'cdnunuhicaﬁoﬁ_network."” o ’
In the present communication network, there is the problem that delivered or -

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




delay is not fixed in the present network by input/output as

relationship (before and after relationship in point of %?E’EP%SQQ%’%
plural 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 delay becones great as conpared o anal og connection. In such case, in
t he above- described exanple, tines when contents transmtted from DvVD

ar ri \@elaf ish fhax ianfle ppédtnthe SPARKRS fapffioily Mafl 1f R is
reprodu%ted as .it is, ngr’oductionhigfs %ﬁgﬁ%&%&%{&@ﬁﬁ%&hﬁfﬁg \é@t%?%[tre I ver se
timngs as, the result .t{]ellt:eof NameI%/, Ehig.lea s to the fact that .

sync relatrogshigrn poinf ot ame) hetsipiit plyrak inpwiputpy aquip@ents, thaedad® wher e
connection is hmade by anal og cabl e cannot be attained. There exist a large
nunbesswhnoetiat suljag sl camiademiti lpatifiivihtdy emalir fhastHewe e rMoirdowi! Ruthephases
bet ween di spl ay and speaker or between speakers and input phase 3

bet : [ J(TelyI-¥E n ' [ ndenge w th. eac

ot her it WHERERIARE GRS nEAEh IR RLal Cob{ iR EARGEROGTRHC el S

- Wit hi ?ﬁgfﬁr)r/e by digital comunication network; Disclosure of the Invention
Enbo® sbespmasrpateaseepmpared foi analeg sknnerctinno vindmch ersvein the shove-
system an output equi pnent used in network system and a synchronization

met hdesdribiednetanyile, nokdsolherRoRRInte tlatShiiEa frdth IPVE Bndse Q@ﬁﬁpﬁ%?gnabove- |
-Enbodi nents of the present invention seek to synchronize clock arid to all ow

' h . be. i den i t.h h.oth b .
 cop bl BB SRR B8 ke c OV BRRREET feroiiedll B tsponrogupfion is

-accordance with a first aspect of the present invention, there is provided
a  carried out at different or diverse timings as the result thereof. :

Namely, this feads to the fact that synchronization of output signal which lias been
realized in the case where conncctioﬁ is made by analog cable cénnot-bc atta_incd. There

~ existalarge number of merits based on realization of network. However, if output phasés

between display and speaker or i)ctwecn speakers and i-nputr phase between microphone

and camera cannot be in correspondence with each other, it becomes difficult to replace.

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

Disclosure of the lnvéntion

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

Embodiments of the present invention seek to. synchronize clock and to allow

- input/output phases to be in correspondence with each other between respéctive
equipments connected to network. '



network system where plural equipnents are connected to n g) {ch
conprises: clock delivery or distribution neans for deli g‘ib%f? 86%]6§

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 time information
whi ch have been delivered or distributed;” and del ay correction neans for

i npl enenting delay correction to the pIuraI equi pnments in consideration of
network delay g[%%y t rr t on
t he network ané‘t %}édn\?%rnggeﬁﬁﬁ %ﬁgﬁ%yg a |§5&?ﬁ g%ge%'n§éﬁt%%WﬁE§eq prbﬁgea‘r)r%nts
car ry “out nefwovesytem wherapiutg equiphedarare loonaeated dametwmvkt\hhlah s:@cmndesas pect
of the pr S j i . S ising: a
ol ook soutiaat el diloytol 3hears TR bl oP LMY B HEGE Rt Rl
connect edot dishibuting kimeaintoomatiort o diwapiealf equiprhéms; dgclc adjustiientt roearis forgr oup
of 'sync thr e n f r to
the cont eradetacBbs’ I Aol /s e RBRHERE. of The JeBIHA B SlocishandC bt e
data i s sisfarmation hichrlave béen dsfiveresigai ﬁmm&ecaermmdeQMt@yn mpanshédrgr oup

of sync eﬂwﬁ%}ﬁ%ﬁﬁn? é:leﬁg{rc%‘?lregﬁj&h%qge piA ?{]Lﬁp?nen-{%]ﬁ't S ABH 1 & khEQQSm t

time info rou sync e avery predefermned’ ti me,
t her eby ntekinggplace Vﬁmmomreum@tisymmfeﬂm z&acarheat Rutamn mlamepra(B'Masné cooferpihase

acl) Yot oo R BORCE Y U b TBMpRIGFRALR ISk B sPLGK TR, sague, based

on del ay fere iver or tr e the
del ay i nf or mat incaccoslepey with @ seh:end gsp2ad odithesyneseIﬁqmthemtthermlsaerdmba

acconpani ed. Wit g&/s?é?ﬂ' :ﬁ’ﬁS'H tgc \@gego%p %J}%mﬁ%m% t?:ﬁ)rckg%)glé UEO Ll?&flgown

respective sync ‘equi prre ecods operati on n consi
equipments connected to network a conternts 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 sént to the group of -
sync equipments and decode delay in the group of sync equipments in reproducing
contents. '
_ The clock source may transmit 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 may prepare 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 del ays to pernmt reproduction timngs between the Eﬁﬁﬁﬂﬂﬁizﬁﬁﬁc

equi pnents to. .be in correspondence with each other. According to athird
aspect of the present invention, there is provided an output equipnent
connected to network and serving to decode contents data offered through
this network, the output equi pnent conprising: clock reproduci ng means for
reproducing clock on the basis of a reflerence time signal received through

- the net woigksupaBdreshE&RB) syne s ME SRR AScddR opém!.@nﬁmcbﬁ@déis&ﬁﬁﬁ%wndel ay
'to the contecgs data received through the network to decode the contents

dat a t hus 95809 fRlays: 9 F&ﬁﬁ'ﬂ‘ﬁdﬁpmﬁ’ﬂ%t'oédmﬂﬁs Befwepndig gwalg? qf sYPR eAvipHRptSitge

cl ock 030'bb'|l@-§¢ﬁ'éépﬂﬁ@élﬁ:ef\nﬁ’th 28k btHept 1 Ng cl ock used therein, wherein the
cl ock reproduci neans compares a received reference tine S|8nal and

val ue of out put%g‘?rg!’?}gttﬂé" 6¥rd e thaPrargnhisuerlionothey iksprovided [anAUtRH

frequency egfiptldft cbiektc@stei AdtRbikNehd BBy th HRCEHY cHMKARNEtA orBRd thldhigh©
reproduce clock. According to a fourth aspect of the present invention,

there is ProeMeEH dhe evtﬁeﬁrﬁq&mra%nhC@mn'?ﬁmaoelo%ﬁepr@uﬁ;ﬁsmaﬂs forteprpgucing

synchroni gk @R thé ba&iB Wk aGefepttideUim® KighhFeRbive® HbINEHeSHetNOE ShE Strd st
net wor k, t he sl{\;wchr oni zation nmethod conprisin delivering or distri but| ng

time infofSREPFUSHNGaMEARS ViPt MRIEMERtinG, NesrssaN AelpY deydhe rrontedts gater raceivgd a

comon cl gpbudhemb @Btk id@edabit il cAisHPBRAtBuOShthiRed RARitsutof the cl ock and
the time |nforrrat|on whi ch have been delivered or distributed; using, for

the plural equil PReHPSt eayipipert mavfurgensorarissurioki gseigtingsmagns ﬁoﬁﬁs%‘*l‘a“f‘%e

cl ock deviieex Uéb@ﬂ@féud@fh%’i-éﬁ%@éloél@ﬁéb%dﬁcmg%@éhs%ﬂwé%V@Fe%leﬂlﬁd debmncsuch
-as decode delay or encode delay at the plural _ equi pnents; and starting

conver si oH&e; §{gnal @nfdeghésc of \%tpzlhfrem H@eplogb@sc@at@qunﬁmt% agiyst pecillpiing s of
t he i nput fréquwanag oPthe otk @b&iMdting trheBrROtHaRiLy I Ady PESIRIBIS RfreBRfuce clock.

According to a fourth aspect of the present invention, there is provided a
'synchronization method for network for taking synchronization of input or output by plural -

~ equipments connected to network, the synchronization method comprising: 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; and starting conversions in the respective




the conversion delays at the respective equipnents. Accorghqﬂﬁ&£yéoééfth
aspect of the present invention, there is provided a synChronizafTon

met hod for a network system for taking synchronization input or output by
pl ural equi pments connected to network, the nethod conprising: receiving
time information through network along\gtrlclock; adj usting clock on the
basis of the clock and the tinme information which have been received;
receiving, along with contents data, information indicating tinme at which

repr oduct i_gn; at A .S ’ L0 1.1 ng of
decode  operupionts h FRTLER'S 140y fnidh BEbEutodf SN aS bl v End
contents dka eonyarsidneddhaysial thf respective egitipagntsnf or mat i on; and starting decode

- operation by t r g oSt i d t r e t opt s data.
Aspects and en@%&ﬁ?}&“ t?or?q{f@e%%éeeésteﬁ?t i n\Pg% e|G'='gn'ﬂan SB’r g@?rfg'cgl %qu?sta ,
obt ai ned shychronrization Jaethod farem nelwerksystemh dontalingosyeckppiationt inpuioon ¢utput
descripti e i i bl he gl | i ference to
the attach d&grrégv%%ﬁl g&%?icgﬁ ﬁ%%%%wr?é p |t‘)gélljkbfﬂ%l Hggt@v\:ng ﬁ‘&@yﬁ&é [Vli-:h é{%\gi ew
showi ng t frgommation dhroualt ingtwaak ialomgowitta cleek;vaglitsting sdaein arotheftiasis ofite gloaksent
I nvention ghg§ tﬁé’Eﬁb%om%tﬁn’r_\ftg:ﬁ gé’vevbgé’ﬁ %QM%QeQeﬂ}ihg,Séiorg%@gh %Hﬁt?hfsocﬂit .
exanpl e in clock source. | I's a view SHow ng second conti gurat’i on
exanpl e i infenmatien sivdicating timeGat 4whigh arepirasuctianr o€ xthé agariterds t data disnétaged;at i on
of control (g G | Vi ew X | Qi .
confi gur atdila%:r\n_]glpﬁcor?kt etrllljtﬁi:,p&s%%Fj 8%&15? h’gf/)vréSr alh(?lh %Péhgzﬂéﬁtogbé;‘%‘ﬂzmtpmﬁad" 6is
a vi ew f odeesdingiheicegtentredata ohitiyei basis ohthefresgieakieformbtom and skirthg decodBl G 7
'S .a Vi eWohGlti6 By fHe et S99 iy 81 @BuRle H 30 @M AN T FIG 1.
Aspects and embodiments 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 controlier 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 so e in ck
delivery or distribution. FIG 9 is a flowhart for expl%‘iﬁﬂ?ée'iﬁ?g’.

adj ust ment processing in clock reproduction. FIG. 10 is a flowhart

i ndi cating processing imediately after respective equipnents are
connected to network. FIG | i is a flowhart indicating processing ‘
imediately after respective equipments are connected to network. . FIG
12 is a view showi ng the structure of equi pment data base. FIG 13 is a

vi ew showi REG16& £ eivisefir enplfaiaprherbnfguatibase sptacedhbwn iRANGRM.
controller. FIG 14 is a view show ng outline of decoder systemin

conform t ygth. -system(1SO 13818-1).. . . Fl 5 is.a.ylLew show ng
an exanpl eFigT;‘ dg'lt\g;%r texH%"iu&gié)ﬁcP ‘W%@H@gtﬁl&@%}y g]?—{?‘@ 111EY‘Ji}s\[va vi ew
showi ng the relationship between SCR and PTSV (PTSvi deo) and the

r el at i onshiFi.HetswedawdOoReaplditiiSthd HfSatida of cloek Gouldcz inlock ddlbmn{ or

expl aining delay used in. the present invention.. FIG 18 is a view for

expl aligiiHutidgl @y i n the case where maxi mum value of position conpensation
delay s taken into consideration. 24 Cctober 2005 7 Best. Mode for Carrying

CQut the | tion Explanation will now be given in detail with reference to
the att acmd ) i dfdowchart for explaining time’ adjustment processing in clock

reproduction,
FIG. 10 is a flowchart indicating processing immediately after respective
equipments are connected to network.
FIG. 11 1s a flowchart indicating processing immediately after respective
equipments are connected to network.
| | FIG. 12 1s 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 éxamp‘le 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 invéntion..
FIG. 18 is a view for explaining delay in the case where maximum. value of |

position compensation delay is taken into consideration.




~in connection with the enbodinents of the present inventig OcébQPﬂ%ﬁ¥k
systemto which the present invention is applied has a configuratton as
shown in FIG 1, wherein respective equipnents included in FIG 1- are
mutual ly connected by network 1. Listening position 8 indicates, in a
nodel form existing position of user in this network system al t hough it
is not specific equipnent. User can 7carry out instruction wth respect to
the network system by using a renote control 7 for operation at the

Iistee@gmr@itbfganﬁingl?@ﬁpg@t[hv@nﬁ(ﬂput/out put equi pnents 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), hxpgngﬁéréwéﬂklogv @ggive_n 15 dgfar) mith regerenge fo glfd?‘%ﬁ%ﬁaﬁﬁﬁ‘éfm&so user,
and a display 6 which delivers a video signal to user are connected to the

net wonkcotinectien evitlt the etiilsplimyn® afiitle pheseapaakatisn5 can be called a group of
(contents) sync equi pnents with respect to the contents source 4. Moreover,

th .  nstal . ROt . h
i F G T, A ieBvORCR ST ¢y hEBl Ak Eifyop Rl Al s AP aRTAA%S S
front right, (5-3), rear left (5-4) and rear right (5-5). The respective
speak@raws inddG.hb' whepinyresprasivgeequipmentsc tnebedegk in H6. ahdrpustisilt ches

SW thus making it possible to obtain influence on user using LEDs and

r espogisithdeted by SRIwSK 1. PLRRertN (pobRRnVinflcSes? ih % ModeE\bShOWREng first
configuration exanple in the cloCck source 2. The clock source 2 shown in
tiner 13, 24

et OB SOt BCF 4R s Bt AP i EF PGt SaulReenls USSR k8Bt ed 1o
the network 1 through this network 15. Qutput of the clock oscillator 11
is i npntyt et nstradimnceithirespetPicathd ielweotli system by using a remote control 7 for
operation at the listening position 8.
Respective input/output equipments of a clock source 2 which de-livc_:rs clock tothe
system, a controller 3 which controls the entirety of the system, a contents source 4 Which
sends out contents data (signal), five speékers 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 (contenté) sync
equipments with 1'esp.ect:t'o 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_igﬂuen’ce 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,

F

i




13. Qutput (time signal) of the counter 12 is inputted to %E@ Iatg 4.
~Moreover, output of the latch 14 is inputted to the netm% CFWFF ce 15.
Further, output (trigger signal) of the timer 13 is inputted to a latch
signal termnal of the latch 14 and a transmt signal term nal of the
network interface 15. The clock source 2 transm-ts clock to equi pnents

mut ual |y connected by the network | By using such configuration. FIG 3 is
a view showi ng a second configuration exanple in the clock source 2. The

cl ocka datuhdd #ndshamwtwonk ihtesfacd LQmmdi is @dnAcatd ek tias aétwark or dRdugla fgieunt er
22, atimer 23 and a latch 24. Mreover, the clock source 2 conprises a

CPU : 0] ' 27 and .a 2 and is.conpected to the
et vor DR 3o eofBle b slagR et B9 b i e SR0neef 17 RRRISS Bl e
RAM 28 constitute a m croconputer nutually: - connected by a system bus 20.
The "nEl-worukputr{tisre agualpef the coontesd2dd inpmitieddo fhystatsh bisMdoovéyoptpmtof t he
clock oscillator 21 is inputted to the counter 22 and the tiner 23.,

Qut pusf thii [ : iS4 d te Qut put
of {re (e ARh IR Riprl 16 U RS ncEitnd 1 d I STobRul bl fpndtor bl )
of tgﬁtirrer fSisin utted 50,. | atch signal terminal of the [atch 24
and dACitHReh 13,5t inputted taianatchosignaldenpnab of iherlaich 4 gad astgmswait signabinsni t
clock to equi pnents mutually connected by the network | by using such a

conf itgemadal ofithehddwodk irgerdacd BV The cRieRIseinveDirhien 8Otk v6 sbhipieits t he -
controller 3 shown in FIG 1. The controller 3 constituting the present

i nvent] | : and a RAM 33. wherein these circuit
@om%{éﬁ%}y%@hﬁﬁgﬁt‘?ﬂc{%ﬁ@ <fle‘§%‘°ﬁ§ SE%PQ@Q‘H&&’“M Qct ober 2005 9 34
to constitute a mcroconputer. The controller 3 conprises a network
i nt er f ace H§- 3csndewediovang aesesgid eonfigurattan exandplesindbandotkesbures 2he
network 1 through this network

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 ‘as a control unit,
aROM 27 and a lRAM 28, and is gonnected 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 1s inpuited to the latch 24. Output of the latch 24
is- contiected 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
élock 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 systembus -




I nterface 35. Moreover, the controller 3 I ncl udes a renDt§4@Qﬂﬁkpg dg ght
receiving unit 3 6, and the renote control light receiving unit % S
connected to the systembus 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 time of contents reproduction

i s i npHitd adhstintd Bmsicicvomputés. The soprvilavs tompexel angtworlt geidanf 3Hur ati on
of the contents source 4 shown in FIG 1. The contents source .4

constituti vent i on del te t . pment s
connetaritreRe tiffe ReFighs 74 At (R Ertat Tk T R E R e T forBH PrE™
contents source 4 conprises a CPU 41, a ROM 42 and a RAM 43, wherein these
ci r cuinterfaeddn viveoaer thaandloligr 3 ariedtso eh;otacmmldlghblmemmg ongddstitute
a mcroconputer. Mreover, the contents source 4 is connected to the

net wog xiﬂ ﬁl ﬁﬁ%ﬁgogggfﬁgxﬁgjécélgﬁﬁr J‘ﬂEur ; % coﬂ%% %%Eéxkﬂ%ﬁ?ﬁﬁ?gﬁ A%k s

connec e contents_source
constituting the present invention conprlses a clock OSCI||at0r 4ﬁ and a

count eantiptlet hias grrolsy which conbioks s enfirety &f thssystempf HlGed, pBd PRRticdlint er -

47. The clock oscillator 46 and the counter 47 are connected to the system

bus 4¢bntrdfubtRRf NBreitid of Contigitationodf the 4ysemprangdesontrbhiof shcsktiomi t 48,
a bit stream anal yzer, 49, and a buffer 50. The hard di sk unit 48 inputs

contents tream tor nto th gam a aI zer 4 ut of
Che. treoroapE oL B SoRe Svbfpl fen tuiENaRBLYT DR Sfent lveptbBiy ' -
thereof is delivered to the systembus 44. In addition, the hard disk unlt
48 amgting giddbeat 40BN of comtentsirepyidustion anohyaemt 49 fanetieronnect ed to t he
systembus 44. It is to be noted that since the contents source 4 does not

have decodg. s/@laMie® for explaining the configuration of the contents source 4 shown
m 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 content;s 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 tfubugh
a network interface 45. The network interface 45 is connected to- the system bu‘é'44r..- R »
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 élock oscillator 46 and the counter 47 are connected to the system bué' 44, -
_ Furthermore, the contents source 4 cdmprises a hard disk unit 48, a bit stream analyzer
49, and a buffer 50. The hard di_sk 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 _thc system bus 44. In addition, the hard disk unit 48 and




decode del ay has no neaning, but the contents source 4 hagsas,Slea66€
delay. This decode delay value is recorded in the ROM 42, and 1s adapted
so that it can be read out fromthe CPU 41. Mreover, 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 adaptl®d so that it can be read out horn the
CPU . 41.. It is assuned that, as. classification (kind) in this
enbodthednt sireane adalypiradp Srehmsnecteddsithié systémbug idnd) of "di splay type", and
t he respective speakers 5 have classification (kind) of "nonaural.
(nmonophoni &PEak St - L1 t r

cl assifi cal'?i)isons (E%gstg{ﬂgﬁn}de&g&%ﬁtg?%%ggéglg%glr?l%}t{;f}%‘éé Iag{;(l?dn eg?IgF Oif ype of
di spl%+, stfr eo speaker", "super woofer type", and."audi o source type",
etc_ dg glslasnbas ae umeaning, fay the spotensy somcs dhasibas decedodlayheblbsn, and
serves to reproduce clock froma reference tine signal delivered fromthe

cl ockdeodt delay. valiy R¥esrdel A (HORDMUD, SN ICRIaptlRdd NQE it GANYERLY ot r eam
stored therein under control of the controller 3.- At this tine, the

val ud aRerREEl IR St RS homenisdeited irtbupromatiertan el B s

view foor explaining the configuration of the speakers 5 (5-1 -- 5-5) shown
i n - Fle@mponemhitsclE camidi itpuelassiBoateo@inid ) iFfe@niénts sowroaoThed thassiGspéat to
all- speakers 5 (5-1 .- 5-5) shown in FIG 1, and these speakers have the

N >t P q . ! ! CPU
51 LR RS RUH B R OMAD W PR FhpRillso BAFEERBEEE UARIRIBEERIE, J1T)
connected,. by a systembus 54 to. 24 October 2005 11 constitute a

mi cr &clo-ngdf arsume Hdi 45 ehassthipiian dard) & Juaembodinert dhe desplae hbeswor k | .

t hr ough a networ k interface 55 connected to the system bus 54.
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.
 classifications (kinds) of, ¢.g., “stereo speakel; type”, “integral type of display + stereo-
speaker”, “super woofer type”, and “andio source type’:’,Aetc.

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 conﬁ‘ol- of
the controller 3. - At this time, the contents source 4 has a function to add time stamp to
stream from (ielay value designated from the controller 3 and reproduced clock.

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

structure (and operation). E;tch 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




Each speaker 5 conprises a clock oscillator 56 and a coun ' are
connected to the system bus 54, and output of this clock %ﬁgFﬁ%g¥%¥g26 IS
inputted to the counter 57. Further, each speaker 5 conprises a buffer 59,
atinme 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 extllactor 60 fromthe system bus 54, and
is decoded thereat. Qutput of the decoder 61 is converted into audio

si gnatornsfitithe mprak@np6r.vimaddidonanghkispesiers 3 araoonnetalipihictregwoelef rom
The tinme stanp extractor 60, the decoder 61 and the anplifier 62 are

connegt. V- T 0S| i,S. decoder 61 constitutes
MPEG eggﬂtgnkﬁﬁ%%lakﬁﬁkgggé%éngggéoP&%g%%ﬂﬁﬁuggﬂacticaI sense, the
decoder 61 is conposed of denultiplexer, audio buffer and audi o decoder.
Each speakBacls speaker Hecompripes gedoek tnscillatorL 5 aodea avioter el vdrich 58¢ - The
CPU 51 can read out, via the streambus 54, information as to whether or

not beddneBiedltolthe s QHﬁﬂﬁﬁ@*EQﬂﬁlﬁﬁftﬁl}tj ANhg! ﬁg?@%%%ﬁatio? 5BYs 6 EBJ: n

addition, the CPU 51 can contro ashi ng at thesbudtton/L

operation e nt. 58 via the system bus 54, Here, the speaker 5 recognizes
decoo‘é’%‘é@a{f E‘l‘i‘]ﬁ‘é’ gstowerke s ¢ormpriseie Ryfdendl, afime stamp exactopPe decode
delay-is time fromthe tine when data is inputted to the decoder 61 to the
ti me ddvedeidel, anteamgifer i63-andul spoakeds3 aSdeht dap fRVEng at kvespakeos is
conversion delays which are various delays. This decode delay value is.

o I ROMRZGRT bt AR5 e AR BSGRAL HAMALS P

classification (kind) that the speaker 5 itself has, and classification
(ki ndystsm banp4 anddaecodsdithereat fautpait of thendashden &) 1sgewakaed intThaudio
classification (kind) is recorded
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 demultipiexer, audio buffer and audio

- decoder.

- Each speaker 5 further comprises a button/LED operation element 58. Thé CPU

o

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 confrol
ﬂas.hingrof LED at the button/LED operatibn element 58 via the system bus 54.
- Here, the speaker 5 recognizes decodc 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 wﬁen decoded data is outputted, and is represénfative ramong'"‘cor‘_wersi(v)ﬂ "
| delays which are various delays. This cllecrode delay value is recorded in the ROM 52, ¢

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




in the ROM 52, and can be read out fromthe CPU 51. The o | cut ed
at the speaker 5 is roughly classified into three operatigﬁg.ﬂdb%%&?%eree
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 respective necessary
conponents are conbined. It is to bd2noted that these three tasks
operative _(run]) on the CPU 51 are assuned to be independently operated

- (rurtecognipes classifisktiap@and)i thet thy speaker Satself has, dndinhissigicaton (kmdTPO 51. In.
the (1) reproduction of clock which is the above-described first operation,

cl ockyidl rqdu. | S . nge. i

Si gnl(jﬁ]1 lssg@ﬁ%l%%rsg?n ltﬁﬁ)eac éérﬁgndsﬂgﬁpc s@éal{eﬁ’?{ﬁ]@@?@%&lﬁ}ggﬁ% ﬁflielrﬁi §(1:§&)al. g%rfat i on
which is the second operation, .there ,is. conducted, e.g., an operation
to erﬁl[tﬁ@ ROMn2,ad gan llfyl'eﬂﬁi\@twﬁ'@m@ﬁ @PUtHe controller 3 to send

I nformation as to whether or not inside button is pushed down back to the

cont r ol | erThé®opdritidhexdclied # EeQdakdrNis @bugily SRI¥IRY Ghtol tArde ek Aidid.
operation, necessary delay is inplenented to received cantents data, and

t he ntents data thus tained is ode and.i s outpytted. FI 7 s
ovi e Bt Rant e Rt Bsicgon al a2 it inéphts Saban ik & 1
The internal configuration of this display 6 can be grasped as the

conf irgproducioon phstredin c Thesmo@BdiiGrarSeeaexedin ¢ind stgle WRemndsksoptiravay uni t

~ 83 are added to the internal configuration of the speaker 5 which has been

crs) SHRIE FED 3 PandRRRistirs Qs ErfonchuSaie iimbifeg, Tt R 10 beRIRE. 73 °
conmpgnents are rrutﬂally_ connected by a systembus 74 to constitute a
T or SR Hhctediree faska qubielion (hendhe S BY B AL sBHmediedbs Buiependetior k 1

t hrough a network interface 75
.operated (run) on multi-task operating system operative (running) on the CPU 51.

In the (1) reproduction of clock which is the abeve-described first operation, cloek
1s 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 ﬁot inside button is pushed down back to the controller

;o 3. In the (3) L'cp_roductién of stream which is the third operation, necessary delay is
implemented to received contents data, and the contents data thus obtained is decoded
_ énd 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 conﬁguratic;n in
' which. an OSD (On- Screen Disﬁlay) 82 and a display unit 83 are added to the internai
configuration of the speaket§ 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 cirouit.




connected to the systembus 74. This display 6 conprises 3y g?l %%Iér illator
76 and a counter 77 which are connected to the system bus 2, an ut put
of the clock oscillator 76 is inputted to the counter 77. Further, the
display 6 conprises a buffer 79, a tinme stanp extractor 80, a decoder 81,
an. OSD 82, and a display unit 83. Streamdata flowng at the display 6 is
inputted to the decoder 81 via the Bdffer 79 and the tinme stanp extractor
80 fromthe systembus 74, and is decoded thereat. Qutput fromthe decoder
81 i scomp@tnd dde utally coahedtbé bP@yB2em g HMotdoastitiits pinaiy est omnpitee
display unit 83. The tine stanp extractor 80, the decoder 81 and the OSD

82 are nnected to,the.system.b 4. 1t i,s,t0 be,noted that he ~l-nsi de
of 1 HB 0 e AispLng i KEEGHH Bubiacsivolf 1 PelBh TR e Rerif 75 be
described later. In practical sense, the decoder 81 is conposed of
denuldonpbetedrto the sestembut f7dr and vi deo decoder. Moreover, the display 6
conprises a button/LED operation elenent 78. The CPU 71 can read out, via
t he syste Sq; i gf i o) ¢ i } down.
Furt her, (T Qifftny ' € eBMFEES, Bk HUMAOETCand  oBhiellr) SR 48, “ne
di splay 6 recogni zes decode del ay at the decqder .81 that the display 6

i t selophpgeted e systers dws 7y apdioutpytal the slegkvescillatar {hdhimmitted o thiput t ed
to the decoder 81 until decoded data-is outputted. This decode del ay val ue
i s reoaht@d’7.nFarthee thOWsphay @odmipsisasabidter 799 atthnaé staingr adtrigor adaout
fromthe CPU 71. In addition, the display 6 recognizes «classification
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which this classification (kind) is recorded in the ROM 72, and is adapted
so t heputiad tathelecodead8 buia theobufifhe 72RUd7he time stamp exiractor 80 from the

system bus 74, and is decoded thereat. Output from the decoder 81 1s 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 fhe sy_stérn bus 74, information as to whether ornot button is pushed
down. Further, the CPU 71 can control flashing of LED via thé 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 mputted to tﬁe decoder 81 until decﬁded

datais éut;_)iif'ted.:' Thls &ecode delay value is recorded into the ROM 72, and is adapted
‘KSO that it can be read out from the C'PU. “71. In addition, the display 6 i‘ecogniz-es'- .

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




The .operation that the display 6 carries out is roughly C%@%ﬁhﬁmeﬁb&ﬁto
three operations. The three operations are the sane as t ,
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 CPE 71 and respective necessary
conponents are. conbined. It is to % noted that.these three tasks
operqt%via Jrunning) on the CPU 71 are assuned to be independentl

oper af1SPRAYr udfiesnisrRinployed ke copguranag 18 yebieh thiseelassilieationfkindg)s at t he
CPU 71. This (1) reproduction of clock is to reproduce clock at the inside

of "t hecalideg i@ ROWM r7ef eﬁ&isceaiatptétpsostmﬁlcaﬁem:tleaﬂem m% focpsource 2: (2)
User interface adaptation is . emt. the inside LED by, e. g ,

i nstructi f th tg send informati Sr her- or
not insid PP@ﬁEP tﬁﬁéa&m ga‘&"l’é”ceé Q‘ﬁe‘sc‘&%ﬁ& I 35 3’}“’ $oduct i on
.of streamis to inplenent necessary delay to received contents data

t her epétations o The tae opacitiodatee the sanierustthe tpeakbes, aridvare.(1) egrodidtion of t he
entirety of the. network systemto which this enbodinent.is applied wll

be e e
 cqui SRCRIRe R B e Bt AOHES BT Per G dttOy ot st ABE T hfse, Gl s
“time inf tion every. - predeterm ned tine &reference time signal " Ts'
her e§1€ X4, ﬁ?g&mﬁﬁ: gate wheze tpsks eperplaverouaaingh o the GRU Ydt anwbraspsetivd y .
~required - that. -transmission of this tine information is carried out at

det engdaiesiyt doiBp e Ml conflihe$UTistto R AdtEQhAL thes: f}ﬁ)ée l@@skst(gﬁi‘ﬁtmet ted
every predeterm ned time. At the receivi ng S|de of clock (speakers 5 (5-1

e R ) e PR SRR A T Rl e

are corrpar ed so that oscillating frequency of the
operating system operative (tunning) at the CPU 71.

and

This (1) reproduction of clock is to reproduce clock et 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, ¢.g., instruction of the controller 37 to send information as to:
~ whether or not inside button is pushed down back fo 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 _net_werk system to which this
embodiment is applied will be explained. The clock source 2 shown in FIG. 1 transmits
clock to equipments mutually con.necte& by the network 1. . In more practical sense, time -
information every predetermined time (reference time signal ‘Ts her-é) is transmitted.
It is to be noted that @t is not necessarily required-that. transmission of this time
'infollmation is carried out at deétermined time interval, but such time information may be

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




internal oscillating circuit is adjusted. Thus, clock is Lgpy lép%bs The
controller 3. shown in FIG | sets the system configuration. I'SToperation
is attained by allow ng user to push down switches 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. accdrdance with instruction of the
controller. 3. Mreover, the controller 3 controls streamreproduction- This
oper abindisplayabr tadentstsopyceatt), suieiyed hefcomeedime isfiumatiod and valnpwf stream
in accordance with instruction of the controller 3, and all ow ng the :
respe : : - ( St L on,

2 sy mpUPoBMEREHRIoscibatnk Ko 2R iyt Pe0 BRI MANRE FeabnFHEDT:
out by ins rucﬁépn aof the controller 3. Then, clock _delivery or _
di st ringeraabesciliating siecuit sadrasied. c #hus, clock isgepindugedl be expl ai ned. Here,
expl anation willbe given with respect to respective configurations of two
ki nds showth¢ SoifttdMer 32s1%h th FIG Ssets th8 8y QB siinfir&iorl. MEhis Glpefdtiondyr ce 2
shown in FIG 2 will be explained. Here,~ oscillating frequency of the
clock osciliatgr 11 is assu to be U . Clock oscillated at the

o1 ockatBd baBpwity b5 D R el SVitetis bt SurSlive Shfakers S The

- counter 12 -increnments own counter. by inputted clock to generate tine

i nf ormgsporse foTnessage Sisplayédautheadisplbp ck in actdrdpitzd withhmstruoton wif dhemat i on
T is incremented ai frequency of U .- Qutput (time information

[ Hz]
T ] (o i t - th h<ld. T 41, | at ches
o SRR 2D AN SRk G T sl T et e M| o ches

24 QOctober. 2005 1.6 the latch signal is ngt inputted, a signal |atched
i mredPsiretipngdithe gontollen 34 Moreover, the controller 3 controls stream reproduction.

This operation is carriéd 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 d-eco'de strecam. In addition, adjustment of audio outpufs of the

._ respective speakers 5 is also carried out by instruction of the conﬁ‘oHer 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 soﬁ‘ce 2 showﬁ in FIG. 2 will be explained. Here,
oscillating frequency of the clock oscillator 11 is assumed tq be ‘U’ [Hz]. Clock
- 'osciﬂated 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 infolmatioﬁ ‘T' |
Since inputted clock is U’ [Hz], the time information ‘T’ is incremented éi-'ffeciﬁell_cy of

: ‘. ‘U’ [Hz]. Output (time ihfonnation “TYof fhe counter 12 is inputted to the latéh 14. The -

latch 14 latches input signal when latch signal is inputted to output it: Inthe case-where -




The tinmer 13 counts inputted clock to output trigger sign t
value S set in advance. Here, since input clock to thegltt?)r?go\rﬁgﬁgoﬁ
"U[Hz], trigger signals are outputted every 'S/U [sec.]. In other words,
period of the trigger signal beconmes "SIU [sec.], and frequency of the
trigger signal becomes "W S [Hz]. The trigger signal outputted fromthe
timer 13 is inputted to the latch sil§nal terminal of the latch 14, and is
‘inputted to the transmt signal termnal of the network interface 15 at the
sane the datch Algnahes notmappited)ta sigrend latched ggarediatglyabefbreomitebed timer 13 is

I nputted to the latch signal termnal, the latch 14 holds a tinme signal

T inputt -1 QN s Q 3 olob of lLakeh., 14 is.
not change@%u{%ﬁgm%g%‘&?mlﬁ&gﬁ%% %% n&h‘tgjgehsl%liggx/elgﬁfsgéo?lgf ch%tsed to
be reference tine signal "Ts'. The network- interface 15 which has

r eceilletfivancer j lge: stnognmputiclacketor thintimer 3 anal)’ ialnitnggerr signalsoareput
signal "Ts' of the latch 14 which: has been inputted to store that output
Si gnajutpited e@él?a@@“[sé@]?kQﬁ_dtHerSWdQ beridd 0P thBarigdef Wifdal hecohige the

br oadcast packet does not” designate destination, that output signal

arriy t respective equi.pnents connected to the network L.  Then, the
oper abRasest b e TE9aieRoL g s ister, Siga hégaress 3(753 ﬂﬁﬂbefﬁ&ﬁp%%e%gmhere,
oscillating frequency of the clock oscillator 21 is assuned to be "U {Hz]:
Q- oclontpuited fromtthel tiatertiBas odpmtied ¢s ¢hid lan¢lpsighal iesminap of tiedlatch iheanclownt er 22
and the tinmer 23. The counter 22 increnents own counter by inputted clock

to g ty R i ' PN G .1 | Seanld L ; the
i o e hE b gl ) Wmital of B EuoE I 8P RSt KL (T e
information _T') of the counter 22 is inputted to the latch 24, \Wen. a
latch si gddithe §mepeint adenaragper ganaldrony tedimen hlits BipyHad te sholatphyt it .
In the case 24 Cctober 2005 17
signal terminal, the latch 14 holds a time signal “T” inputted from the counter 12 to output
it. Output 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 inte broadeast 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 inpuﬂed clock is “U’[Hz], the time information ‘T’ is incremented at frequency of -

“U’[Hz]. Output (time information ‘T) of the counter 22 s mputted to the latch 24.

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




where a latch signal is not inputted, a signal |atched i &I? eI% fore
Is held. The tinmer 23 counts inputted clock to output tring%_ (¥ X every
set value 'S set in advance. Here, since input clock to the timer 23 is-
"U [Hz], trigger signals are outputted .every 'S/U[sec.]. In other words,
period of the trigger signal becomes "S/U [sec.], and frequency of the
trigger signal becomes U S [Hz]. The trigger signal outputted fromthe
timer 23 is inputted to the latch signal: terminal of the latch 24, and is
I nputathedle adatcheigmal e netahpowed, ar sigmal latwhed henfediately ladfotche Iedde tine. "At .

- the tinme point when a trigger signal fromthe tinmer 23 is inputted to the.
l-at ch si gRa| ' 4 - [ ' [ R tted from
the count aresaeg St HpptEEbsis sheuR i siFhed AR s alb R S8t
next latch signal is inputted. This value is caused to be reference tine
si gnil advance. THEercPeings inpuicplonkidoribeeiimer 28his W Hakr trigegnsignals ane
interruption termnal reads out value of the latch 24, i.e., reference-

ti mesSih Sy tihe t,,@,ﬂldu t er tsbeh 3Pbk

[ nst?ﬁ%ts, h\/?a@}/h?‘gagf&eqh loltt}sog%,§ t eg’ngFﬁggkOfrﬁ{ee?g gleSA to t(%gﬂgsmt

refe time si.gnal "~ Ts. which has bheen rea ' from.the latch 24
to. @Eﬁfﬁ@@ds gad ficqueniek @eéﬁﬂa@bslgaglﬂeﬁcpm@sgéﬁﬁﬂz]a. HELBREE Wﬂp
interface 26 stores: reference tine signal "Ts' into broadcast packet in

accopwipnced didm thewiner 23 iinputied o fedatvheigia eaimiaal of tholatth@4CRRH 25 to
send out it to the network 1. Since the broadcast packet does not

caui EROHES E T DRkt RRaRURERE PO 2R e ffne, PR (k3@ e Dot '@

operative by making use of the RAM 28 by program stored in the ROM 27. FIG
8 i swheniadwggor sighdll fiomithe tinies 23ps iaputend iofthe haick sigarl wominad, the latathe ¢l ock
24 Cctober 2005 18 '
24 holds a time signal ‘T’ inputted from the counter 22 to output it. Output of the latch
24 is-not changed until next latch si gnal is inputted. This value is‘ caused to be reference
time signal ‘Ts’. |
- The CPU 25 which has recetved the trigger signal at the interruption terminal reads
out v&lue 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 _respccti.ve
equipments connected to the-network 1. The network interface 26 stores réference’ time
signal ‘T’ into broadcast packet in accordance with instruction which has been received
from the CPU 25 to send out it to the network 1. Since tile broadcast packet does ﬂot
desigmnate destjnation, the reference time signal “Ts’ arrives at respective equiprﬁents_ :

. “.éonﬁe(;téd fo the network 1. n 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:




delivery or distribution. Here, tine is taken at the absc] a al ues
of respective signals are assigned to the ordinate. The%f@atﬁb%rrs@q | at or
11 (or the clock oscillator 21) oscillates at a frequency of U [Hz].

Qut put of the counter 12 (or the counter 22), i.e., time information "T' is
|ncrerrent ed at the frequency of Hz] in the sanme manner as above. The
origin "tO of the abscissa of FIG B8 is taken as the tine when trigger
signal of the timer 13 (or the tiner 23) has been outputted, and the tinme
- i nf ordediveoy or Histeibutidrat Here,ntempds nakednsatoths absdiss dnd valaes OIEIeﬂtpetthgger
signal is outputted at tine "t1' when count operation is carried out by

per | srqr%rtwﬁs aﬂ:talﬁ ég ?ﬁﬂﬁcéf rdPat€! 96K ctl(%k ogcﬁl_?%btt . ﬁ01'\4190%0ﬁ995&11%1 21

~infor I on time resul I’ me, at ?he sane
time, the time information "T' is latched; by the latch 14 (or_the latch

24) , eaetilates alrafi eelencyuq‘ers[Iéﬁ]al Outprt of élswlyltfmnm @ the countgtePat-€er

trigger signals are outputted every clock period °S at frequency of ‘U,
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~connection with the operation of cI ock reproduction. This clock
repr aIthhe tiateril3 (extheuinrer 23a)ltms been oheputted; emd thestme odfosmatidnt e atibepl ay 6. .
Here, "reproduction of clock"” indicates that clock sent fromthe clock

. Sou“tﬁ'agﬁbﬁtt%?&hﬂfeﬁqo beCfro2 second time within the client . equipnment. In
or

- the ary s output of the clock oscillator 56.shown in FIG 6 is
inputted to the counter 57 and the counter 57 increments own counter by.
i nputt ed N irigeer signakisemdputbalos tme ‘t1”° when count operation 1s 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 infonn‘ation “T” is latched:
by the latch 14 (or the latch 24), and reference time signal ‘Ts’ results in “TO+S’.
_ .Th_ereafter, trigger signals are outputted every clock period “S’ at frequency of ‘U’, and:.
~ reference time information ‘Ts’ respectively .changes to “TO+2S°, “TO+35". The:
reference time signal “Ts’ is broadcasted with respect to the network 1 every time trigger
stgnal takes place. -
~ Then, explanation will be given by taking speakere 5(5-1 - 5-5) as an example in
connection with the operation of clock reproduction. This clock reproduction is executcd
alse 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 cliettt- :
- 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 ihcrements own counter by.inputted clock to .




generate time information "Tt'. The CPU 51 can read therei time
information "Tt') of the counter 57 via the bus 54. The %?Er?egtoﬁ%#%@nsétion
"Tt' is read out by the CPU 51, and is used for tim ng adjustnent of
decode operation. The clock oscillator 56 is a variable frequency
oscillator, and can change oscillating frequency within a predeterm ned
range by allowing the CPU 51 to carrh® out instruction via the system bus
54, In addition, the CPU 51 can set a desired value at the counter 57 via

the sysi@fctitfc iffGrmMede BNC THel (T Sl $aalread dereintovalub¢rigledafordniticse 2 are
received, e.g., every predetermned tinme. In this instance, the CPU 51

execu task for elgck adj.ust ich.will. be. expl ai ped .bel,ow.yhe
count SR e RORBIEEST e BT oo RO ByAtioRadt R At Y BECBY |t he
clock oscillator 56. Reference time signal "“Ts' that the clock source 2

has s®htardsisieeforeimig adjasmedntafidetodecpaatons T dbek eprlier$S65s aThe
network interface 55 notifies arrival of the reference tinme signal "Ts' to
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the clock reproduction. The .CPU 51 first reads out_reference tine signal
Ts' miedetennined rangé beallonting He GBUWIr to danyeoutapsngionsyia the gystem bus -~
Thereafter, the CPU 51 reads out tine information "Tt' fromthe. counter
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reference tine signa " and the tine. signal ' to substitute (" Ts'

"Tt')_jnto variable “diff (step 103). The CPU 51 conpares absolute value
dﬂ‘f ~and constant k (step 104). In the case where'it is judged,that =
absol ute value of "diff is greater, value of "Ts' is substituted into the
(2: 83 gt (23 (r) 57RéRrameing .sﬁ@ad@ r‘r‘ﬂils’efm phochski supred 2- dikerecanedyhar. ee@eryCct ober
. predetermined time. - In this mnstance, the CPU 51 ex'ecutgs 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. 91is a ﬂ_owéhafc .for _expiaim’ng clock adjusunent 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 CPU51 calculates difference between the
reference time signal ‘Ts’ and the time signal ‘T¢’ to substitute (“Ts” - “Tt’) into variable . -
“diff” (step 103); ‘The CPU 51 cdtﬁp'ams absolute value of 'l‘diff’i and céns_tant k (step:
‘- 104). In the case where it is judged that absolute value-of ‘dlff‘ isr'gll‘eater, value of ‘“Ts” -

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




it is not judged at the step 104 that absolute value of “gill]: is ater
processing proceeds to step 106. At the step 106, the gfkgﬁﬁ?éﬁié

whet her or not value of "diff is O (zero). |In the case where val ue of

“diff is not equal to 0, 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 and2@ (zero). In.the case where it is

judged that value of "diff' s greater than O (zero) ( Ts' > 'Tt'),
Pr ocgssi N jIIRESRHR & PiLMal MhohltB vhliR (TAERT I BFeater] prcesditigpestectiat t he
value 1's ndot greater than O (zero) ('Ts' < 'Tt'), processing proceeds to

step 108. At the step 108, the CPU 51 instructs the clock oscillator 56 to
- | odemstep 8@ | | ati ng frequency thereafter to conpl ete processing.
I n-addition, at the step 109, the.;: CPU 51 instructs the clock oscillator

56 o rai skt ﬂ@cgtégpa@d;,rme {0740 g o fitine veledther ot wot edupbét difffrisdegsio)g. By
the task of the U 51 as descri bed above, in the case where difference
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internal time.counter. Wen internal time. information "Tt' leads a little,
cl ocleaiss wheuseaue of b3 isoh(zere), puiession Is earepletask ehiihe stapmtOT.dhe Gk i on '

T.Tt' lags a little, clock is caused to be fast. By these operations, it is
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I n.corres ence wth reference tine signal "Ts Is. to be noted
that. while broadcast commyni,cation is used in clo del Lvery or
i ot 5 BURRGHRIm O R ohE 3907 Hai BRGGFHERDREcs B ol ar earoe et
(one-to-one comuni cation) nmay be al so used. Then, the operation of the
syst emisqadfedthaathcomlselis noigreser ihad o(#eroj (s’ £HEC24prOcessiveg pRBEsde 1
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 éignal “Ts’ is substituted into the internal time _countgr.-. When
internal time information “Tt’ leads a little, clock 1s caused to be slow. In additioﬁs when
inteinal 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 signat “T's’. It is to be poted that while broadcast communication is
used in clock delivery or distribution in the above-mentioned example, communicaﬁoﬁ. :

‘\ of unicast {one-to-one communication) may be also used.

“Then, the operation of the system-eonfiguration’ setting carried out with the



controller 3 being as center will be explained. FIGS 10 I
fl owcharts show ng processing imedi ately after respecti vggggé)ﬁﬁb%@% s are

connected to the network 1. As shown in FIG 10, when the controller 3 is
physically connected to the network 1 so that power supply is turned ON, it
first confirms connection to the network 1. Nanely, the CPU 31 of the
controller 3 shown in FIG 4 initidlly allows the network interface 35 to
confine that connection to the network® 1 has been made (step 201). '

Fur t heontrotharB béing as jcongesvillhatexpiuinedt i on to the network 1 has been nade,
processing proceeds to step 203: 1n the case where it is not judged that

connecti on t n rkeyl has_ bgen .made rocessing returns to step 201
Co epeat FIGs: [EARE] D aF QbugRS TR pracRiias TR HGE EAD s H0INED, oo
"response request nmessage" to instruct the network interface 35 to

t r ansequipinentsoart ivennetted tdthie. netwosk 1r dspsneen ieflEs10,wheaded contoolddirst s of
a predeterm ned character sting. The network interface 35 stores "response

request ol ) | AM han Uction
Fecer veuPRYSoy pOMIQ R IRATRRE 1, (ol BORRESARN MubthdiON. EKHHC, 20k
packet es- not designate destination, ~. response request nessage"
arri Hms opseeionte thenehwarktls Nemake thedCPH 3 het theconiyeller B shpwnin
respective equi pnments which have received "response regquest nessage".

answeFI(haciitidInsad] dvi et nensorikihreefte 38 tdlcotfe iyt deh@actionl tdehe hé@forkhe
respective equipnents thensel ves have. The classifications (kinds) and
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55, and the CPU 51 decodes this -nessage to read classification (kind) and
ggc odwusdienynddey pradessirOpréctls tpsep208. 'Indbp onsewheneds syeot2iadged thér 2005
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 méssage” 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 messag'ef’ into broadcast packet in accordance with the instruétion_ received from -
the CPU 31 to send out it te the network 1. Since broadcast packet does not designate
destination, “response 1°eque§t message” arrives at respective equipments connected tothe -
network 1. The fespective equipments which have received “response request message™.
answer back classifications (kinds). and decode delay values that the resp'ectivé e
equipments themsclves have. The classifications (kinds) and decode delay values-are |
* recorded in ROMs of the respeciive equipments. For example, at the spcakér 5, this -
_ | méssage an_rivés atthe netwo;'k mterface 55, and the CPU 51 decodes this message to read: .

classification (kind) and decode delay from the ROM 52 to prepare “response” me‘ssagé' =




to instruct the network interface 55 to transmt it to th§4@)%{btbgpéé(%r 3.
The nmessages that the respective equi pnments have answered back are
received at the network interface 35, and the network interface 35
notifies arrival of nessage to the CPU 3 1. 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. 2Ben it is judged that nessage has not
yet arrived, processing proceeds to step 208. At the step 205, the CPU 3t
r eadso austruct the mewedgmtariicehs hstrashiiv édoahe tomirokenir Khe miasshgasehab.
Thereafter, the CPU 31 confirns whether or not the nessage which has been
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predeterm ned "response", processing proceeds to step 207., In the case
wher and lile netesskgeecifacand? notiBepantial of massare todbpdA¥id'3 L. processing to step
208. - At the step 207, the CPU 31 records recei ved~response wth respect

- 1o equi prpAlhe %E.'%ﬂﬁéﬁiPh@?gﬁ at StepNOARAM B3ssabk Bas ARV, ProdRWngtywi ng the

structure of equi pnent. base. At the leading portian of the equi pnent
data base: the nunber of registered e [ i S. recqrded. Subse ntly,

r ecottesCBY 3%%%@@1‘3%@0@‘%}113 PSR t&rséeﬂgé%rﬁaéfnﬂ@}‘stl ge‘ﬁ&}%é‘?e%?gqeeuﬁft‘sri es. At
records of the equi pnents, network addresses for specifying correspondi ng

equi poERdt airﬂvéd]e;n:@@asg\ngrocdedssé fepatidonkt thicistefs 205, rtht €P1a3d aedodet del ays
are respectively recorded. In recording "response' wth,respect to the
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for specifying equi pment of the destination of received "response",
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“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 - 3
corresponding equipment on the network, classifications (kinds), roles and decode délays
are respectively recorded. In recording “response’ with respect to the equipment data .
| ~ base, the nu'mberrof entries is first iﬁcrgrﬁehted by 1. Further, newrecord is add’ed to end
“of list. Thereafter, network address for specifying equipmgnt of the destination (_)f o

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




the newly added record. The termof the role is recorded O&B?e#%&)%er hal f
of the system configuration setting operation. At step 8, at the CPU 31,
whet her or not a predeterm ned tine has been passed after"response request
message” of the step 203 is transmitted is judged. In the case where it is
judged that the predeterm ned. tinme has been passed, processing proceeds to
~step 210 shown in FIG 11. In the cd8e where it is judged that the

predeterm ned tine has not yet been passed, processing returns to the step

204 t@eiRpERaddE® F@or@NTHE tdrin HOMNe rBle $redorddd as fpvatienhAf 6f did sydthe
content of ‘equi pnent data base placed in the RAM 33 is the content as

shown i% Fléﬁ 13, .and t%f nunber of entries thereof is 7. As the itemof 7
( severHHEEY YL SCHNg QPCIafifR. oqui prent data base has- network address

i ndicating display 6, and record where classification (kind) is display is
pl aced. Matseep@08, dtitke R Phewhettat ar batsepredetenainat timadds bserpassedi cat i ng
respective. five, speakers 5 (5-1 5-5), and five records in total where
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source. 4, and record where classification (kind) is. contents source -is .
pl acewherktit isgudgedthat theepredatermingd mehasbesh pastask @EogessgdIresesds s an
exanple; it is not determned that order of records results in the order "

showyd i F Shovkdin FIG.tNe I8 HRRcadd Uhetd R iGad3dd deaikdpredettinin@itinédiaa base
‘where classification (kind) is display fromthe equi pment data base

pl aced. in the RA

cl

33. In. this. ex | e shown in FIG 1 o
2 0% ERDFShPARFhFoBt S ingagiing 55 B P340 TR DG Biaewey a1
recogni zes that equi pment which has network address recorded at the first
record i s Aditspad9 shtvariadflGerl,], threc@®ent3df gnepmess daadsagelacedt ingheef f ect
that "setting of the system 24 Cctober 2005 24
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 equipmént 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 soilrée 4, and record where classification (kind) is contents sourceis. -
placed. It is to be noted that while order of records is-indicated as an example, it 1s 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. Inthis-example,
as shown iniFIG.V_ 13, classification (kind) of record ,1féce_rded 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 “setfing of the system:




Is started” to instruct the display 6 to display it via't 1 (step
220). Since the display 6 is recognized as equi pnent Wni% Oﬁﬁ%@?ldsﬁpsl ay
nmeans at the previous step, the CPU 31 directly carries out instruction

w th 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 it280 the display 6. At the display 6, the
network interface 75 shown in FIG 7 receives the nmessage, and that nessage

is readiRRd” tolifsttlRE AeedisPyt® GEplaglit Vi theskerwietc I (eefOSPOB2Sinoe thut put t he

nmessage to allow the display unit 83 to display it. Then, "front left" is
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position of front left" is prepared, and is di splayed on the display 6 via
t he nEPUM k direciipenmixfstont insthetionnwith IrbgrecBtpfegpipreentiekishdwstnetwagk r uct |
"LED flashing/button- --waiting" to send out that nessage to all

equi pnEnt.Ss - 54:(. 5 - whe, i fa Y ' ;
ronadlareS iARARNET e ubdn s B Bnbaptidse, (LTI IR Re P e
RAM 33. The equi pnent whi ch has received this nessage Otia " %5

- | ashstregtohe metvork tntergacecy 19 agnamit it tadhs displiy ¢.EBY( Péﬁs ay £y they \ai t
that the.buttonis pushed down. At the speaker 5, this nessage arrives at

- the nRkwBAkint @R AChowertin FIGE7 réddiv&lihdesadat, b tharesssge ik geddatd uct the
butt on/ LED operation element 58 to carry out flashing of LED. In addition,

e L g T
controller 3. User pushes down the switch of the speaker 5-1 correspondi ng
tot hitspiag nhitd3. toodisjlldy @ct ober 2005 25
- 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. -
Thereafte.r, the controller 3 prepares message to instruct “LED flashing/button:;--
ﬁaiting” 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 ouf 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 10 instruct the button/LED operation element 58 to carry
out flashing of LED. In addition, when it is detected by the button/LED operéﬁqn
element 58 that fhe button is pushed down, the CPU 51 wait_s in order to send answer- -
.. back to the controller3. |

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




front left fromthe speakers 5 (5-1 -- 5-5) where LEDs ar? [)IC{%%E} 5At t he
~Speaker 5-1, the button/LED operation el enment 58 senses % t utton
has been pushed down to 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 nessage»f "pushing down of button" is
received (step 232) to turn OFF LED of the speaker 5-1 when that. nessage
has bgemt 1&t Glowethe(spealer2335-1 Tiespaticas LEDRarEdsBink. raothe spudkarestage
fromthe network interface 35 to read network address of "pushing down of

but t on" S ranspit sour to seapch ecord ere n [ sses
are |H’%gﬁﬁ%@g§%%‘if§mﬁ Plrs‘?“éfﬁ'gﬁgosteﬁé?s &W{)r%e 6%%%‘?%5 Z)Fe?ﬁ%l\éﬁaﬁidé%{] dat a
base recorded in the RAM 33, i:e., the second record in the exanple of

FI G . nafifyt (rausini) ibotthe KIRE S&f Thei OPU 3 eprepaiastioedsage bf Epustupgdoamef e of
corresponding record to make setting (step 234). Finally, the CPU 31

prepa ) fiel | - 1 | e
reccangioly o by BrtsvdrR ilePlack 353p, tnsfit thal Mok, G BERARRIERSE e
back to transmt source of "£ushi ng down of button" npessage v'ﬁl t he, net work
1 (st peA3BY 3irpkthe egniraller Somants wrtil pessage 9T damshig égmowl' WAL atfe
(speaker 5-1. here) receives "role nessage" to take out role (attribute of
" f V'Qnﬁeck:ﬂfetd'%&%rﬁzﬁt@ GHPOFR LEDbO the spdakeRAM fdenNhaRINEsside kaseasiage
arrives at the network interface 55, and the CPU 51 decodes this nessage
to record it %nt% b}he RAM 53. By operations fromthe step 23040 the step -
235 CGRES KRB 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 equilpemaftershaCPha3 breaidstou nuseageolromrthe networduiteifase 33 hereadeaker
5-1 recogni zes the role that the speaker 24 Cctober 2005 26

network address of “pushing down of button” message transmit source to-search record

where network addreésés 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 d_dwn 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 messége arrives at the network interface 55, and the CPU 51
decodes this message to record it intd the RAM 53. By bperaﬁons from the step 230 to
the step 235 as desciibed 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 speakef c



5-1 itself has (front left here) to record it into the e
speaker 5-1 itself has. At tines subsequent thereto, int e@g}r?gp%%dng]ner as

stat ed above, by the operation 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 2é&cognized. By the operation fromstep
260 to.step 265, speaker 5 installed (provided) at the position of "rear
1 ef t "5-ddtseldhas éfrogrliefidatre) tByeddrd itapeay diei RAM §D thas tlepspzdRet B 19tseff 1275,
speaker 5 installed (provided) at the position "rear right' 'can be

of
recogni zed y 1.\, r. - - Q- | ze
roles t hatA'itEﬁé{_Egs%%Eg{r@ﬁ%hégﬁgﬁgﬁ? SF\ W%@%Fr\%éés gtgéegi' SVF é@(’)rﬁ?(f ({I%g%?ﬂmnt o the
RAMs 53 that the speakers 5-2 - 5-5 thenselves have. Finally, the CPU 31
of t Heoasiap 40 tor step pAépspaakent nssajted (providedr tdbe position ofy'dkoainighét t i ng

has been conpleted" to instruct the display .6 to, display it thereon via

the nahvgs i%c‘ogﬁiz@t&t eB% 380)opeRion"GoAP oS- TFNEd SRED I, %E@ﬂkhrr% installed

correspondence betweenh physical arrangenment and addresses on the network 1
can be made- |t is to be noted, thaj althou | anation i s not gjven

her e,(P“?‘ﬂ‘g‘?q)é‘tEhafsléO%‘é‘}' of ‘feufer] can Eﬁr%%ﬂ@%ax%ﬁbe PH%‘aB@Ptif)Q{FE@IB%%)per ation
el enent 78 that the display 6 has, or the renote control 7 and picture

di spltaytep 2665¢spaatyr Hmstrdled (providad)iat thegqidsitivm ofi“teédrdeftt cad bereebgmezed Then,
expl anation wll be given in connection wth MPEG decoder. constituted by

deco - - I i spl ay 6.
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- MPEG 2 system (1SO 13818-1). In the. decoder system shown in FIG 14,
st r e&¥n Tesr rightitcan de reeepnizeds tustherithpirspeetiveispaikays 5 (5-2aner5) secpgdiad but ed
Into video stream and audi o stream at 24 COctober 2005 27
roles that the speakers 5-2 ~ 5-5 themselves have to record them into the RAMSs 53 that

the speakers 5-2 ~ 5-5 themselves have.
Finally, the CPU 3‘1 of the controller 3 prepares ﬁleSSage 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—méntion.ed procedure, correspendence between physical -
arrangement and addresses on the network 1 can be made. It is to be noted that although
explanation ié not given here, in the casé where plural displays 6 e)q':ist, the button/LED
operation element 78 that the displéy 6 has, or the remote control -7 and picture display;
| eté.-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 ié'é_'vie\"ﬁf shdwing outline of a decoder system in confo'n’mity. with MPEG .
) system (ISO. 13818-1). In the decoder system showﬁ in FIG. 14, stream is inputted

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




a denul tipl exer 92. The video streamis inputted to a vi dg&’ﬁﬁgb%?ﬁo , and
is inputted to a video decoder 94 after a predeterm ned delay 1 me has
been passed. The video stream thus inputted is decoded and is outputted
froma video output termnal 97. The audio streamis inputted to an audio
buffer 95, and is inputted to an audi o decoder 96 after a predeterm ned
del ay tinme has been passed. The audid streamthus inputted is decoded, and
is outputted froman audio output termnal 98. FIG 15 is a view show ng an

exanmd derahiltipddar DOr Mk viddd senadistiapuhied MPEGdeddudided3, did & iiputied td s
prescribed as nultiplex bit stream (Program Strean) of MPEG 2. As shown in

FIG 15, the | td,pleex _bit, streami;s._constituted by, oner r e, and
cach 0Rb MEoqli JAREY adroe iR Theslad 2R s et R RLTREHSCY s6Rh o o
the PACK, PACK HEADER is disposed (assigned). At this PACK HEADER, .PACK
STARTh@OBputtediis aecodp dsaral isi oudpyttidntronr a PATRK, OBOR (ceystad M7C bbk ardfer ence)
and MJX RATE are disposed (assigned). SCR indicates tine when |ast byte

t her [ S: - Tolsp . - § mdi . fer

ot e caliFis IhgRHCd BCuf udi0 ST bR el ARy B8 A 2T

di sposed (assigned) subsequently to PACK HEADER. Al sq at thes PﬁCKETs,.
pacK@redgtampned slelivding haebeqrepassehedic andio Heasa hasknnu odgslpEo
PACKET START CODE and AUDI O PACKET START CODE indicating starting point of

vi- deqndds batputsed feoidliag apdikeitpueremdiab 9BY) (PTSV (PTSvideo)) and DTS (A) -
(PISA (PTSaudi o)) indicating decode (display) starting tine of video data

S0 2010 8095y RS o SSRGS 0
HEADI(EiE(?(-)delsz 'Il'hs_;s tf(?mll)a? isni()):e?g'ilgerziaés rilgletispeléx %;‘E st?‘ce;r(rjlb(%z‘ogzlgngSt%gam) 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 (Systém Clock Reference) and.
MUX RATE are disposed (assigned). SCR indicates time when last byte thereof is -
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 PACKETsS; .
PACKET HEADERS 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, énd DTS (V) (PTSV (PTSvideo)) and DTS (A) (PTSA
(PTSaudio))'indi;:ating decode (di's'pl'ay)"ste}ﬁing time of video data and audio data are "
\ disposed (assigned). Further, video data- and audip data are respectively disposed .

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




" timng data such as SCR, and PTS (PTSV or PTSA), etc. ar?zi@?@%éﬁﬂi%d by
count value of clock consisting of frequency of 90 kHz, ‘and have™
significant digit of 33 bits. Further, since sinplified nodelling for
systemrepresentation is carried out, tinme required for decode operation
becones equal to O (zero). For this reason, decode starting time and
display starting tinme are equal to 2ach other. FIG 16 is a view show ng
the rel ati onship between SCR and PTSV (PTSvideo) and the relationship

“ bet WeiiinB@R:andh B SEK RLIRER (DTS The RTIEK), wheardkplesehfedERedentpadsed
t hrough the denmultiplexer 92 is t1, and display tines for video data. and

£ me O F s FroaBst ity 2 SRElAdnThaYs QeREREREaf Al Ry, ™ ©

PTSvideo is,.-: assumed to be ATv. ATa and ATv are arbitrary tines
det esmicaasimplifiedhenodaibng forsysten-repprsentation. is Thmidd oet, whee required pondi ng
PACK is inputted to the denmultiplexer 92 is..., SCR and decode (display)

A0 TR 6R, A0 00840 T LAyl o 10 PAK

predeterm ned tines at the video buffer 93 and the audio buffer 95. In
addi display darteg tirgeaescqual tmeach edstbuffer 93 is general |y greater than
delay at the audio buffer 95, even in the case where PACK HEADER i s passed

through t FEG. U884 ViewW sx®vingBe délatibhship deBvedn STRAndPTOV(KTEvta)y) tinme
of video data is later than decode (display) tine of audio data. It is to

or evitdhs, TeauB e e Era st ol PISAIrTEGBT LTS ot FAYKGeo

buffer 93 and the audio -buffer 95 Then, explanation will be given in

connERARERvs phsseadythafughithe demyltyilese is t24act displey thoosf@ovideo data.
and audio data incl-uded. in corresponding PACK are respectively t2 and t3. Here, time
from SCR to PTSaudio is assumed to be ATa, and time frmﬁ SCR to PTSvideo is.:
assumed to be ATv. ATaand ATv are arbitrary times determined at the time of encode: -
operation. The time when corresponding PACK is inputted to the demulitiplexer 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 vidéo buffer 93 and the audio buffer 95. In addition, since
delay at the video buffer 93 is generally greater than delayat the audio buffer 95, even
in the case where PACK HEADER is passed through the. demultiplexer 92 at the same
ﬁlning, decode (display) time of video data is later than decode (display) time of audio
d;'xta- It is to be noted that since time required for decode operation is 0 (zero) as
previously described, ‘delayé here respectively take place-at the video buffer. 93 and the', ‘.
‘audiobuffer95.

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




conpensation in the present invention. The controller 3 i arryin
ou'[rpreproducti on of (F:)ontents to notify it to the contentsgégéb%%ébﬂ)% Thg °
contents source 4 sets tinme at which output of contents should be cairied
out at time 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 retfeived contents data at designhated

time. At -is value obtained by adding tinme which beconmes maxi nrum anong

net woc&mpdrdativa if Cenpieseseinventisie! ays) when contents data is sent fromthe
contents source 4 to the group of sync equi pnents of contents (speakers 5

ol ays of TheCoRBYRY SR AT yRE R rers PSR BB B fe e “07
5-5), display 6). Wen occasion denands, there are cases where sonme nmargin

i s addentehissotive 4o UlFiposmterdts sowce dsictsgimeaagivhichMatpaveficontdres sharid beal so
cases where delay by factor except for these two delay tinmes is added. For

concer a8t @timPlity] bl R With lhect o GANTE inP RSP Rnd Rt o by
conbi nati on-of the group of sync equipnments. Nanely, when caonbination of
t hegr SUBCHS dgganéfhﬁm‘ppmgwc esiuiprBents of sontenissprakars & el e 3-9)tdisplay

possibility that the maxi num delay and the maxi num decode del ay anong t hem

- may. bg) Gitpaoeeivel ebAtcatLdaaAE dedighated ivke met hods of the case: where At is
vari ed every tinme by.conbination of the group of sync equi pnments and the

e e L DR S PR o B SRR TR
is estimated to use it. 24 Cctober 2005 30
- delays (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 e.:xarnple,r |
delay, etc. of router in the case of straddling subnet is conceivable.
- Further, there are instances where value of At is changed by combinatibﬁ-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 bycombination of the group of sync equipments and 2
the case where the maximum network delay and the maximum decode d'elziy which.c_an'-'r o
“take place within the system are used, i.e., .the_maximum v_élue of At is estimated t_é use-

it,
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_ pect to theé stream

| eadi ng portion is assumed to be t10. A time obtained by adding the
maxi mum communi cati on delay (network delay) to the t10 is assunmed to be
t11. Contents data transmtted fromthe contents source 4 arrives at the
group of sync equipnents of all conBénts (speakers 5 (5-1 -- 5-5), display
6)) by tI | at the latest. Nanely, in regard to delay of communi cati on,
reproduct i BiG.tITR a vewl Ghrasspthibingt dedayrex thivedbodimentc aTho tntehayn fthom
delivery or distribution time so that conpensation can be made. Then, tine

i.S.a ich At

in which the nmaxi,num decode del a ed totl (1. .i.e....tine in

S adaRiertsSoufpe h S RS RuRth kspBRtiS strendtagihg fpttid SRsbptlin of

the MPEG=: system decode start becones processing start of bit stream
i .e. tobedld.tA pirevoldaiacd by Bddingtthe saxeasmrcontrhenitatmen day betwoek delagp t o

whi ch . SCR of corresponding bit stream corresponds. Wien nuneric val ues

sho [ r i1e FAer at.i sfart

t1 e 1910 ) af i AREHCChMCRR! di UhomERAERPRY ' RrerRlgBbecdl 11
and out,put start tinme PTSvideo of video data becones tine t22 in which ATv
i s addddcs ¢ the Zrowepbsynrcequpmepsodal beentonisi(speakerscoasil defed), AR decode
del ay of the decoder 81 of the display 6 is assuned to be Dv and decode

del ays)pby titeatdic dstest. Narély! eregsdasldelay ¢f dommemuatish, replodubaon itimd S
necessary for outputting audio data at t20 to start decode operation of

audi o a tine t21 retroactive by romt.20. Moreover. simlarly to
the. s BBl by chf bbbl aHoR ey M haEsry AT SRR Bt il
decode operation of video data at time t23 retroactive by Dv fromt22. 24
COct olthat cp@@B:n8ation 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 multipléx 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 showﬁ in FIG. 16 are applied to cairy out
consideration, output start time of audio data PTSaudio becomes t20 in which /_-\-Ta is-
. added to t12, and output start time PTSvideo of video data becomes time 22 in which
ATv is 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 décode delay of the decoder 61 of the speaker
| 5is a._ssumed to be Da, it is necessaly for outputting audio data at t20 to start decode
qpéfaﬁoﬂof_ audio data at time €21 retroactive by Da fromi £20. Moreover, shniIM'Iy to the.
‘.abo‘ve, it 1s necessary for out_puttingrvideo data at t22 to start decode operation of video

data at time {23 retroactive by Dv from t22. -




At this tinme, when ATa or ATv is assuned to be given as g%('#] e Ie/ |1
value, t20 or t22 infinitely becones close to t12. Accor éf:{},%e or. t23
~becones time: retroactive by the decode delay fromt12. For this reason, it -
is sufficient that tine retroactive by the maxi nrum decode delay fromtl2 is
‘after t11. When repeating operation is made, if decode start waits until

- t11, delay by network can be disreg8ided. Further, apparent decode start
time (t12, SCR) is delayed by the maxi numdelay tine in actual decode

del ay fromag #His tine k@Y /1'$6r Nai B dsdimaPeshdi®ch as dkaeRghr smalifalence of
decode delay. For this reason, the maxi mum decode delay is added to At.
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reproduction node to the controller 3 by using the remote control 7 in FILG
1. Hakt@roattivé dyaks ulveddd dalaysfromotid Feprbduetsan iuds sgffihiendiisyitane6 and
the speakers 5 (5-1 - 5-5) is designated. At this tinme, a -renote control

signal . is freceiv ] r n l hght cej Vi i .0f the
cont ?Sﬁpé?ﬁ%fc hﬁ;lgr@%%]%‘gﬁrclon@gg qeﬁéﬁtﬁoﬂe‘c%?% n%ﬁglnﬁy BE. trafneg%??g comand
of reproduction node designation to the CPU 31. The CPU 31.  makes '
r ef erapesation isogaderEdecodatstarb avaits vagid t bl delay bhaetuvk zanths disregardadne

maxi mum .val ue of decode delay fromthe sync equi pnents (speakers 5 (5-1 -

5-5) FufftiaR! a@énttﬁ%%(l)dééizt&ﬁ?ﬁné @88l SUR) fed ety by dlewRiinflah detiynatle fim .

advance from'the _ to add both “valués to allow the added value to be
ai vedonilEraat AEAY STorE Shk aheie by apomakiEdhpre Do diHERHY B REY Ofei ng
the renote control 7. This renote control signal is received at. the
r enotdecodaidehly. |Foythis reaseny thegmaximuB deécode déley 2gadibedbitvedt. 2005 32
. Then, streamreﬁroduction operation will be explained.
Consideration will be made in connection with the f;;lse -where user gives
. designation of reproduction mode to the controller 3 by using the remote control 7 in FIG.
1. Here, it is assumed that surround reproducﬁon using the display 6 and the spe_akers 5
(5-1 ~ 5-5) is designated. At this time, a remote control signal is received at the remote
conﬁ‘ol light receiving unit 36 of the controller 3. The remote control light 1‘eceiviﬁg 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 lboth
values to allow the added value to be VAt. |
' Here, consideration will be made-in connection with the case \z;rheri:" user gives
| ‘instruction of c_ontehts 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




controller 3. The renote control light receiving unit 36 %Qngﬁ E]%O %orrmand
of contents reproduction to the CPU 31. The CPU 31 nakes Ferehce™t o
equi prent data base 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 tine, vaBiéde of At is also sinmultaneously given.
In addition, in the ordinary state, here, designation of contents is '

car ri@ht@ller 3Nt semdibeohlirdl Bdhtpeegiamgunicyhirensraits epmacik ofocorgemst
nmessage” to designate At therein. Further, the CPU 31 instructs the

he. dsRaleEob 3N RO MR rdf 3T FALR usiERRER e bR dagmspde 1

conprised of a predeternmined character string. The. controller 3 instructs
t he geoogsledfin dynBAM GB3gnsnarsh copteakermiee. (Here] contshfs sodiept &/ fogindatutt hi s
tine to reproduce contents data fromthe contents source 4.. Nanely, the

CPU 34 -oblPe{Oiﬁﬁit%ﬁ@&-k"a‘&‘a%s@m[ﬁe $0H6 R I8 3hi @Es%ﬁ?g&;nﬂeﬁtﬁ@ﬁcﬁ%@ﬁ@nnet wor k

addr ess e contents source 4 therein. e 31 1 nstructs the network
“interface 35 to transmt "contents source designatio rress?}%ei' i n.order.
one AN the coptents e b Aéybfétlm,fquaﬁmft@ 13 alse spplancqusly givens Ia)y |
display 6) of this tine. This "contents source designation nessage" is

conpradgdebmfin hporlieirgrsmtd cibre hddsi@iagionsifrdongentis ddisedamwe tinme, the .
controller 3 sets volunme with respect to the group of . speakers 5

- (gpeekers bl g hLAPBROMS, AR g RoFSUTE B it T

vol ume therein. The CPU 31 instructs the network interface 35 to transmt
" vol dvtghemsin. nBughgrethe GPUrHeinstmetsile nelavark inteefagpdaKe transmis-contents,. 5)
whi ch are designhated sync equi pnments anong 24 Oct ober 2005 33
reproduction start message” to the contents source 4. This “contents reproduction start
message” is comprised of a predetermined character string.

The contreller 3 instructs the group of sync equipmeﬁts (speakers 5 (5-1 - 5-5),
display'G) of this time to reproduce contcnté; data from the contents source 4.. Name_ly,
the CPU 31 prepares “contents source designation message” to designate network address -

of the contents sourée 4 therein. The. CPU 31 instructs the nctwork 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 Vol_ume-therein.

' The CPU 31 instructs the ne_twork 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




t he group of sync equipnments. This “volune set nessage" i ! of a
- predeterm ned character string.. Then, the operation ofi? ?g{yégh?@rﬁs

~source 4 will be explained. The contents source 4 receives "contents
reproduction start nmessage" Nanely, nessage arrives at the network

i nterface 45, and the CPU 41 decodes this. nessage to receive value of At
and to start reproduction of conted8s. First, the CPU 41 instructs the
hard disk unit 48 to output predeterm ned contents. Stream outputted from

the hfgde ﬁkoﬂ@ghc%%uggn@émé.yz@ﬁiﬁt‘v@lhme et aegsagel anadompisedd of Thus,

val ue of "the | eading Is read out. Numeric value of SCR is read out by
the CPU 41, an tre?m roceeds to the buffer 50 as it is. At this tine, it
i s ad¥GAdgm C’i‘?"fﬁ? Inf'df#ation "Tt' at the contents source 4 is “T10',
and value. of SCR of the streamleading portion is S 10'. Nanely, tine
'T12' at T hhé ioperaioanpf Heyéorgemalsoaras 4 villobe exkphiinedst FBgaraonée1ds ocessed
by derul ti pl exer (not shown) within the decoder 61 at the speaker 5, or

demul t j bl exer t. RN ) Sl &VatGhbecones
cquai st Eoe IR oG keblolibelon e ESARET 10dmeR) plctad bRV EYuBHORE
current tinme "T10" T12 = T10 +. At The CPU 41 of the gont %nts éourgi 4

pr eparetwork intesfancatfp and thet Phieklsdagedes this messapisdpdecayeyalye of 4180d Ly val ue
of . "T12'. The CPU 41 instructs the network interface 45 to broadcast "tine
st amyeht fRbdiBRTAIR onkchits NBirftefhe@Thy 11 ifbtvscts did hanlisleanit p8envstput

recogni ze ‘the relationship between tine stanp of MPEQR and 'clock-'. The
br oadusiterRCd SRR (Serut ey edtion e Bt SR A BB oy Pe
broadcasti ng 24 Cctober 2005 .
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.
| F-&t this time, it is assumed that time information ‘Tt at ltlhc contents source 4 1s
“T10', and value of SCR of thé stream leading bortion is ‘S10'. Namely, time ‘T12' at
- which time stamp having value of ‘S10' of bit stream 1s processed by demultiplexer (not
shown) within the decoder 61 at the spéaker 5, or demultiplexer (nof shown) within the
decodér 81 of the display 6 --be;comes equal to the time in which ‘At’ given by the
controller 3 is added to cun'eﬁt 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 broadéast “time stamp offset message” to the network 1. Thus; all sync equipments
‘recognize the relé.tionship between time stamp of MPEG2 and ‘cloékj.
- The CPU 41 of the- contents source 4 instructs - the network interface 45 to .-

broadcast the content (-stréam) of the buffer 50 to the nétwork 1. While broadcasting -




34 operation is carried out with respect to the network %%B‘Efﬁer%db%re may
be al so enpl oyed wunicast (one-to-one conmunication). In 'S T nstance, the
controller 3 is required to transmt list of sync equipnents 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 nessage" that the controller 3.has

t r ansyPei4thh is Caeri€Pbhibdith revpest toethearckwardi dsse, desicgnayt belale croployedt s
source into the RAM 53_ The speaker 5 waits for contents data fromthe

our ce. M 53_ The speaker ata fromth
o ur dibicish Tl PR Eol BRI, B 5 SaiRes. dhs Sapmanec, SRR T,

on the, sane net wor k. Moreover, the CPU 51 of the speaker 5 receives _
nessamsofit tivob{inpns equipsestgts thet bontentsesawes volandrthg deasents spyrae ted. The
CPU 51 sets volune with respect to the anplifier 62. Further, the speaker

5 re%ﬁn\éﬁﬁté'ﬁa%ﬂﬁl §$c%%1ﬁfafvﬁﬂ{ spg&n that the contents source 4 has

transmitte Is "time stanp offset nessage” is set in a. nanner

acconpanied with contents, data. Sipce the speaker 5is waiting for contents:
dat a f r omThere theoppeatan ngeﬁk@ng &H%E’é,sg‘i‘tﬁi“é’ SR &’\3@ %%Q%légwdc
accepted.or received. Fromthis "tine stanp offset nessage",: the

r el affiheGIU B 1 hfthegirakentrest Aep ek sAded ‘@odtdntnurcadeigrdticonmessagb?@
understood. The CPU 51: of the .speaker 5 calculates . difference offset
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(Syst:grrﬂeytsnseou?cg Cirlit)o tmtgi IgRI\}I S53(.:| 9[‘(131lé Sci)%\;}(glg SQLva%EEt%r 'co%?en%tdg{)aerfrozrg% e
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 1s Waiﬁng for contents data from
the contents source 4 in advance, this message ha_s been accepted or received. From this,
“time stamp offset message”; the relationship between time stamp of MPEG and time. .
iﬁfonnation can be understood. The CPU 51.of the-speaker 5 calculates . |

 difference offset value = S10-T12. " |
| Thus, offset value is added tq time information ‘Tt’ at the spe.aker 5, thereby making 1t

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




35 In addition, offset is subtracted fromtine stanp of

thereby making it possible to determ ne value of tine i n%ﬂgg%)ﬁgl?n(ﬁg‘ﬁ b
The speaker 5 receives streamthat the contents source 4 has transmitted 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 PTSaudl® fromthe time stanp extractor 60.
Mor eover, the CPU. 51 recogni zes val ue of decode delay Da. Since there
exi shsadéitionie ofisehis subtiahteddEomdemeastamp tofi MPEEs sgiamy thesely apakingdtode

- operation in a manner retroactive (at tinme earlier) by Da fromthe

ost epnsi RUt: Lo, - «pet this adjustnment, the CPU 51 of
t he E@%ﬁ@grmgﬂp%' f?ezgﬁg%totﬂnﬁeelrﬁgﬁrﬁ%ﬁvéﬂngﬂg’r ocessing. . First, tine
retroactive by Da fromT12 is assuned to be Ti | ﬁCt ual demulti. Ie%< start
time). ThdhpispsakepFIaceives stoeans tHhatshe canfgnts S&Eh@d‘g' & Eﬁ!‘%plt@a‘iﬂtlﬁpﬁ |
stream is assuned to be T20, and tine retroactive by Da- fromT20 is

assufped th CoiGerAL MarGleam whickehdsheRatigpsidd ®© tHebuffei 5 exinpuaed to ihee, and
Ti -1 becones actual denultiplex start time advanced inpaint of tinme by

decode del ay. .Moreover, . T20 j s ostensibl de .(di y). f.tinme in
the St Plipdheotor sk sxtiisiRh 582 1 R Ree tradt SpT RER dnd PIRRBALy [T
~advanced in point of time by decode delay. The CPU 51 reads out tine
i nf ofromi. tentinBt stamp emtractor &0, f Maredves, SeuGPYrS Eredognizieavaluteadilesqslicex
operation at the tine point when tine. becones equal to Tl 1. Subsequently,

at thg i ' ' Of8igy ifi GHA! 1, 196 ALERRAY &S kARt | S
st {ﬂ@%ﬂ& ﬁ%‘u@h%%f%&sggel 0 dggfigy lﬁgﬁ@gg&g%%rz%e’dl at T20. H%len, t he
operation of the display 6 constituting the present ipvention wll. be
expl d¢aesl¢. opRivatigpun ?lm@mﬂqfﬁ§ﬁEP§%Y9a§at6tlm§c%ﬁlﬁ%‘gslﬂébé‘aﬁﬁmo?he' egarYRls sour ce
desi gnation: 24 Qctober 2005 )

output start time: To carry out this adjustment, the CPU 51 of the speaker 5 catries 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 1s ostensible demultiplex start time; and T11 becomes ag:tual- 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 d’e;:ode delay. The CPU 51 reads out time information “Tt" - -
1epto duced from the counter 57 to start detiultiplex operation at the time point when time.
becomies equal to T11. Subsequently, atthe time point when time becomes equal to TZ:I',

: fdeéode oﬁéliaﬁdﬁ is Qtaited. Thus, output of audio data c_an be started at T20
| Then, the operatioﬁ of the display 6 constituting the present invention will be -

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




36 nmessage” that the controller 3 has transmtted. The CPR
~network address designated as contents source into the M%@%‘%}@displ ay

6 waits for contents data fromthe contents source 4 by instruction of the
controller 3. By this nechanism there . can exist plural conbinations of

. contents source and sync equi pnments on the sane network. The display 6

receives "tine stanp of fset message30that. the contents source 4 has
transmtted. This "tine stanp of fset nessage" is nmessage sent in a nmanner
accompessagel’ thait tthe contrelies 3 dasaraBimttedt HBhedCBRI 2y Bomaineswork addrgsce
contents data fromthe contents source 4, this nessage has been accepted

or r ' . T NLS. oLl et ! r | | p :
bet wagniefitd 4y QR Sppuk e BTRARY 137 TheEoR0R mal for SURAGIEM £ e cpu
71 of the display 6 calculates difference offset value = S 10 - T 12. Thus,
of f s&tomahe eontentsdutrerb by imgiTuctiosrafdhe eantralier it Byrbisgpeghamysmy thereby
making it possible to calculate value of STC (System Tinme C ock) which is

cl ockafleMigepRENPEbinAtioAIYF tdoRfntPkbiRE dndt sEibbiRphRstS bANE BBnest anp of
MPEG system thereby making it possible to determne. value of tine
informatign "Tt'. The display 6 receives streamthat the contents source 4
has PFEKS tted to input it to the buffer 79. The streaminputted to the
“buffer 79 is inputted to the decoder 81 via. the tine stanp extractor 80.
The CPU 7Theahisisap 6tre GOR it Stdmpl affset fireasage! ¢hatithe costeassoerterdbasor  80.
Mor eover, the CPU 71 recogni zes- Val ue of decode delay Dv. Since_ there

! _ of _ n
oper SPRSRARAE 0% el oAEEANERsect srhessAa AP RPE o ArBEnfifePce

ostensi ble output start tinme. Ta., .24 October 2005
with contents data. Since the display 6 waits in advance contents data from the contents

~source 4, thts message .has been accepted or received. From this “time stamp offset
~message”, the relationship be_:tween time- stamp of MPEG and time Ainfonnation 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. Morcover, the CPU 71 recognizes valué of decode delay Dv. Since...
 there exists decode delay in the decoder 81, it is .necessaly to start decode operation in-

a manner refroactive (at time earlicr) by Dv from the ostensible output start time. . To




37 - carry out this adjustnent, the CPU 71 of the display b t the
followng processing. First, tine retroactive by Dv from%’?gfolbg%%%ned to
be TI | (actual denultiplex start time). The first PTSvideo (ostensible

vi deo decode/ di splay start) of streamis assuned to be T22, and tine
retroactive by Dv from T22 is assuned to be T23. Nanely, T 12 is the
ostensi ble denmultiplex start tinme, a3nd T 11 becones actual denulti pl ex
start time advanced in point of time by decode delay. In addition, T22is

. the Qakgnoubligsdajesment dikepCRY) At 8f tthé idigplay 6 hanfdés sut FiS\fotleoving

~ stream "and T23 bécones actual decode start tine. advanced in point of
time by decode delay. The CPU.71 reads out tine information ~Tt'
repré’élé?:eeg&"’rg- omthe counter 77 to start denultiplex operation.at the tine
poi nt when tine becones equal to T11l. Subsequently, at the tine point when
time becorfisstaimalretroamtive by Dedoe TdRds assumed o bt a1 i dactughdemultiplex ‘
possible to start output of video data at T22. Finally, a method for

posi t e td ¢ ] e ' ' by

et wel R e BAAAE P 1 vigedl (ARG Vierl Welifud Mgl Sy e stfeamt ipy
above-nenti oned exanpl e, del ay ad] ustnent b¥ t he positign of e gf eakers
5 ( 5agsumed B) be E22emddimepsteoactive bildy Ham 522 Heasswoed fo %I@xﬁﬁp Ysit is -
"assuned that the speaker 5-4 is near with respect to the listening

posi tfionis:the dSteneiMRdGHultiplbN StarsRRakend T19 e¥orhed atRiabdsmuliipier ssaund
velocity is about 340 neters/sec., it takes about 5 mlli-sec. for

SR ST e N 1 AR AR >
speaker 5-4 arrives at the listening position 8 in a manner early by 5 mli
see. (disphaydstartime imtherfiat BT Svideo o brear0aid T23 becomes actual decode start
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 op eraﬁoﬁ.at.the time point when
time becomes equal to T11. Subsequently, at the time poiﬁt when time bécomcs equal
fo T23, decode operation is started. Thus, it is possible to start output of video data at
T22.
Finally, a method for position co_mpensation will be described. E
- ‘While two delays of delay by network and decodefdélay have been coﬁsidere‘das _
element of At in the ébove—mentioned exampie, 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 1s about 340 meters/sec., it takes about
5 milli-sec. for advancement of distance of 1.7 meters. Namely; with rés'péct to soﬁnds :
sent simultanebus]y at the speaker 5-4 and the speaker 5-5, sound from the speakel' 5-4

arrives at the listening pogition 8 in a manner early by 5 mili see. Inorder to compensate




38 this, there is a nethod of adding delay of 5 mlli-s peaker
5-4. In other words, in the case where only the speaker%ggggér@zg’?’ wth
respect to the Ilstenlng position 8 by 1.7 nmeters, output is provided
early by 5 mlli-sec. with respect to speakers except for the speaker 5-4.
The present invention can also cope with such nethod... In practical sense,
in. calculating At in the above-ng#ti oned exanple, "naxi mum val ue of
position conpensation delay"” is added in addition to "maxi mum val ue of

net wihik, tHedeay a mettlod bﬁad(ding aelog! ofes millidecotiethdapagker SNAmBl gtheAtwdrdsones

gr eat by 5mlli-sec. conpared to the above-nenti oned exanpl e.

to et eaé%ﬂleﬁe"ﬁﬁlwh%?é%?? ot R L Rnse Gh i M igaffidh 'y, Fopect

5 mlll-sec wi th respect to speakers except for the s eaker 4. At this
t i mel.7 meterss optp¥ isprevidedeedyibyd mdbtsegcwi neggfectiel @yagﬂéﬁycg}t ifer 8wui pment
on the basis ofnetwork address designated by "contents source designation
ness Befg_qnsmtted fromthe controller 3. In addition, there nay be al SO
errpl configuration such that"phase conpensation del ay set nessages"

respectjve speakers 5 are repared of the controller 3
and are slh@ Presefihdyealiga Gan S%seaké’v@ 5@5%@?%&%&}@%@4 SCREErMct ed.
every sync equipnents. FIG 18 is a view for explaining delay in the case

wher @aledhlatingx Anuin vbt ugbofe-mentiostd | @mamgslepemsatinmm dealay iof pakitioni nto -
consideration. The contents source.-4 adds At to sending-out tinme t10 of

SpoibpessfigR YRR F spiea 3R ARl G RhEBCPLA A ARy ol 17T

retroactive by decode delay Da + O mli sec.” from t12 corresponding to
t he fhagmpcralue 0f d@é@d@lede?&y ‘Oc NaAsegly2ddsbecomes great by 5 milli-sec. ‘as

“compared to the above-mentioned example. Moreover, the controller 3 instructs delay.
of 0 milli-sec. with respect to thé 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 o receive instruction of delay eveiy sync equipment on the basis of network o
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 seﬁt_ 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 comﬁensation delay is taken into consideration. The contents source 4 adds At
to sending-out time t10 of contents to designate t12 as ostensible demultiple}; start ,timel. :
Atthe speaker 5-4 of rear left, demul_tiplex_ op.erationris' started at time t11 retroactive by

“decode delay Da + 0 mili sec.” from t12 corresponding to thf; first SCR, and de_code"




39 opération Is started at tinme t2l retroactive by "dec ' + 0
"mli sec " fromt20 corresponding to the first PTSaudi o%ﬁg@!)g%{%dﬁo

out put can be provided at t20. At speakers 5 except for the speaker 5-4,
dermul tiplex operation is started at time t31 retroactive by "decode del ay
Da + 5 mli sec.” fromtl1l2 corresponding to the first SCR, and decode
operation is started at tine t32 re¥9oactive by "decode delay Da + 5
mlli-sec." fromt20 corresponding to the first PTSaudi o. Thus, audio

out PyheRlionls stapled At itk @11 detroRe®as by “tocodcrdeldyl Paec) nfilosact20omNedely, by
t hese operations, outputs. from speakers 5 except for the speaker 5-4 can

be provided early.by.5 mili see..as _conpared to RUL: f4r he speaker

° o eitemandtnglp e AL Se R RS adBEPOEY R} PrBYeR B 0° 2F

descri bed above in detail, in this enbodiment, first, countermeasure is

i npl enent g spealters 8speept foo thehepenktai-Apdaniltipleoopastion iy sisdedebnsper at'i ng
clocks in the source equi pment and sync equi pment. Nanely, in the case

wher h ' Sc at: ¥ oS H ssi ng
spoctid BREREVB YR dsads Sel DR Hil & o B TR EeT S The
same _nunber of sanples_ are different, underfloor or _.ov H;‘iﬂ?w ﬁ)ﬁﬁjé t ake
pl acSCR, dndr decodexapsration Hettoredh at medddirpieivedy tdgeo 1y reof. In

this enbodinment, there is enployed.the configuration to carry out delivery

or  giifi-séviEd (26 cehesFondifieteibe fibstt MESaatie, Wiarse addid enpme eahdieneen
received reference time signal and internal tine information is great, the

. spded e e O ool aesy a1t o/ ndsd Ph&RRbe STREC Y Oy

while when the internal tine information |lags, clock is caused to be fast.
' Thufrom spedepsssepepsiftat thet spaakie 534/ cambenproaidedneaty blyot ksilaseedqtsi pnent s
24 Cctober 2005 :
compared to output from the speaker 5-4. In this way, compensation of speaker position
can be made.
- As désciibed above in detail, in this embodiment, first, countermeasure 1s
implemented with respéct to the relationship (connection) between operaﬁng clocks in
the source equipment and sync equipment. - Namely, in the case where clocks of both
equibments are asynchronous, since data processing speeds of the both equipments, ie.,
pr'ocessing times with respect to the same number of samples are different, underflow or
overflow w‘ould 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
h suiﬁst_itﬁted into. iﬂtcmal t1me counter, and when the internal time infonnationleads, clock

is caused to be slow, while when the internal time information lags, clock is caused tobe

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




. 40 connected to network. Further, with respect to the rel afjonshi f phase
(timng) between plural input/output equipnents connectedﬂiécﬁ@?W%F% si nce
transm ssion delay is not fixed in the network, there is no guarantee that
.output is provided at a sufficiently small phase error.  Furthernore,
absol ute val ue of delay becones great as conpared to the anal og
connecti on. However, in accordance #Wth this enbodi nent, as stated above,
the same clock devices are first operated at respective equi pnents to

desi gemtrectedgotnebwogut timings by times of those clock devices to thereby
phase information (input/output tinme/timng) delivery or distribution. In
addi tion, 1S t -] -at | ' : ) iing
place i n rEnh, PiE TRpud (o IR, EARbEIA o PLnk TRRGREL VR piakdl
(communi cation) delay and decode del ay at term nal equjpnent. Thys, phase
mat chmngt/pgtpébf:qmemea{&cqn@eoﬁedéamegm%smﬁéﬁ@aﬁméw% yds aet xed 8o carry |
out actual phase adjustnent. In the conversion delay represented by the |
abov ethé&&@%ﬂ@dh&%qi@% fataYedidatobiput irovidseita bR dBNsmhl glaseay be

included various delays, e.g., delay through sanpling frequency

caui e ErEDr e b e BB O By becTbr P ansermed Fs h%but put
it has been mainly explained in the present invention, tgje pre}fnejnt

i nverdonnactiay Hoeveaksan appirideucd withithis drobodiorentorses tateslr #boasy; ithaisarneput
equipnents such as digital canera, mcrophone, or switch which carries out
r enot - 110 ; ipase of
such Foaiicts sRetEbbaedal fsp@ifte SHANRRGHEE ARiRRM Iy o chinE

consi deration _of encode delay taking place in carrying out encpde operation
to g&yeqngp%ogmoégﬁ{ock@ewe@ trethepgipsphase mformation (niput/output time tlm-mgS)

- 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;l adjustment.

- In the conversion delay represented by the above-described decode delay use.(irin
the present invention, there may be included various delays, e.g., delay threugh sampling"
frequency convgrsion_,-_,ndise filter or surround function, etc. .

While the output equipment provided with decoderx édapted forreproducing stream

to output it has been mainly explainéd in the present invention, fhe 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 qr-foi"m, synchronization of phase can

' berealized in consideration of encod¢ delay taking place in carrying out encode operation

~ to generate stream.



- 41 Industrial Applicability As explained above, in accor dﬂr@ og\ért%otéhe
~present invention, it beconmes possible to take 'synchronizatlon between
respective equi pnments connected to network. 24 -Cctober 2005 42 CLAIMS A
network systemin which plural equipnents are connected to network, the
networ k system conprising: clock delivery or distribution neans for :
delivering or distributing clocks affd for delivering or distributing tinme
information to the plural equipnents; clock adjustnment neans for adjusting
“cl ochadwstrinkApplitabiBtyequi pnents on the basis of the clocks and the tine
i nformati on whi ch have been delivered or distributed by the clock delivery
or .distributj : | . J : i } el ay .
correct i ontt SHMEERAR G AEaR O Bl AR TR AR tih, {BELAREELASMIFS,
t aki ng pl ace when communi cation of streamis carried out on the network. 2.
The tetaksrsynshmmization badweenresperiive eanipmentypeanscied weneisiosly. correction
means inplenents delay correction . in consideration of conversion del ay
t aki ng pl ace when the plural equipnents carry out conversion relating to
the stream The network systemas set forth in claim1, wherein the del ay
correction neans includes delay correction taking place in dependency upon
the position where the equipnent is placed. 4. A network system
conpri si ng:




a clock source for transmtting clock to a group of sync ? BH&Q&%5
~connected to network; a contents source for offering con R hrough t he
network to the group of.sync equipnments connected to the network; and 24
Oct ober 2005 43 a controller for offering, to the contents source, delay
ti me based on network delay when contents-data is sent to the group of sync
equi pments and decode delay in the g2oup of sync equi pments in reproducing
the contents. 5. The network systemas set forth in claim4, wherein the
.clock source transmts tinme infQLAMEM®N to the group of sync equi pnents
every predeterm ned tine. The network systemas set forth in claim4,

dot a1 R an Ty HEHL ik SRR SR i e R ARS FR RIRERE, S o " T

distribute the delay infor matl on nessage to the group of sync equi pmsnts
i n a manndheactvmeysteth ovrmprising: cont ents data. 7. An output equi pnent
connected to network and serving to decode contents data offered through

t he: net wor s for
Fopr oduc; rdock A8 BY i BRUIRTPAEa RO dHvBlng B AHDARLEANTAS dnaRars Lo

recei ved through t e.network, and stre roduci ng neans for inplenmenting
nece GTRE 0k (1SiD W%’Eﬁt‘%‘?ﬂl@aﬁgﬁéo tﬁ%?ﬁ‘hﬁlﬁﬁ@% Stecei ved through'the
network to decode the contents data thus obtained to output. 8. The out put

equi prent  dsclsgtjudtaichhmeangloadjustinpbiocks dtueserive eqpipments oh dokbasis -
oscillating means which oscillates clock used therein, wherein the clock
" ePr Q#Yfik Rfbcks and the time information which have been deli\{ered 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 e_quipments 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 ﬁpon the position where the
equipment is placed. |
4. Anetwork system 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




means conpares the received reference tine signal and val 4608tf ol @gt from
the clock oscillating neans to adjust oscillating frequéency P t cl ock

oscillating nmeans to thereby reproduce the clock. 9. The output equipnent
as set forth in claim?7, wherein the streamreproducing 24 Cctober 2005 44
means starts decode operation in consideration of own decode delay tine

_ fromtime information from which t4e contents data received in a manner

acconpanied with the contents data should be outputted. 10. A
synchr oni aabhoolleEfohoffefiap, o thetoments syatoemndélay tinekbasgdopmetwork dday on of
I nput or output by plural equipnents connected to network, the '

o ot PR o 0 e SISt oSl Re SR BLAR Ay BieafOuf L

operating a comon clock device by the plural -equipments on the basis of
t he of sykc eqdptrieatstinrepiaduoingehe eonténish are delivered or distributed;
using, for the plural equipnents, input timng or output timng using tine

of the C'Tlfh%?e?»g%kf@lsié?n GORSH BANAKIMMnPY, WRENGA hdlBlarX Bifes RRNGATS ON

del ays at equl pnents; and starting conversions at the
respective equi pnents on the basis. of the.i l%Put_ tim nﬁ or the out put
tim Hgnevtemnnaiion todhe STRUOEHNCEAWRNENS FVEEY Biselgmifed e e t i ve
equi pnents. 11. The synchroni zation nethod for network systemas set forth
in clkai m 1Qe nefesiki systehhgs satdoitth in olah@ 4rwhdreiothiemonténtssogrdeprepdares mi ned
by adding the maxinumtime of the :
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 mahner 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 4 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 .

\ i‘_eproduce the clock.

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




conversion delays at the plural equipnments to the maxi rrun?t& of%M]&e
network delay. 12. - A synchroni zation nethod for a net § or

t aki ng synchroni zation of output by plural equipments connected to network,
t he synchroni zati on nethod for network system conprising: 24 COctober 2005
45 "receiving tine informati on through the network along with cl ock;

adj usting clock on the basis of the4élock and the tinme information which
have been received; receiving information indicating tinme at which

- I epr omyaig oartofdetbde opataeoh Sndamaidesatsdiaot edviadonglond¢ihy cont drdm toae a;
determ ning start timng of decode operation on the basis of delay taking

"t or ety bich R ShER OB B G g W Rapk PR ihe 1y g

to reproduce the contents data 13 The synchroni zati on nmet hod for network
syst exnidents datafshould baovlpatted. 12, the et hod conprising the steps of:
recei ving designation of network address as contents source through the

g ot PRSI A e ho TS50, g gnalontinn on of
mput 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 distributetl; |
| using, for the plural equipments, input timing or output timing using time of the
clock device in cottsideration of network delay and convérsion delays at the-plural
equipments; and
. starting conversions at the respective equipménts on the basis of the input ti'mirtg
or the output timing which bas been used and conversion delays at the respective
equipments.

, 1.1. The synchronization rrtethod for network system as set fmﬂt 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 thta network delay.
12. A éynchrottization method for a network system for taking synchroni_‘zati‘o’n of -

' 6utput by plural equipments connected to network, the synchronization method for -

network system, comprisiﬁg:
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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 ﬁlé 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 addre_ss.






