1 DESCRI PTI ON MULTI - SCREEN SYNCHRONI ZED PLAYBACK

SYSTEM DI SPLAY CONTROL TERM NAL, MJLTI - SCREEN

SYNCHRONI ZED PLAYBACK METHOD, AND PROGRAM Techni ca

Field [0001] The present invention relates to

a multi-screen synchronized pl ayback system a

di splay control termnal, a nulti-screen synchronized

pl ayback nethod, and a program Background Art [0002]

In recent years, a nulgESSrieenosynchroni zed pl ayback

technol ogy for continuously playing back high-quality
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screens is receiving attention. The nulti-screen
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conbi ning nul tiple display_screens and displaying

i

themas if they MEIH Nfe FRPEEAMor for

control ling playback of an image as if one end of a
di splay screen is continuous with one end of another

- TedlinSPliayi 567 €en, for exanple. Furthernore, the
mIJlI t1-screen synchroni zed pl ayback technol ogy al so

[oopngl udes a technol ogy for sinultaneously displaying
the sane image on nultiple screens, or for

c ?g'rm bieRenpimyheek &2athab é-%ﬂﬁ?sé%éﬁ‘k%ﬁé&ﬁ%&ﬁ%&’d |
pl ayed on nultiple screens are integrated to form.

plapbadiobgstcmagedisplay control terminal, 2 multi-screen synchronized
playback method, and a prpgram. | |
Background Art |
[0002] |

| In recent years, a muitinscreeﬁ synchronized playback technology
for continuousiy playing back high-quality moving image content or the Iike
on multiple large screens is receiving attention. The multi-screen
synchror_zi_zgd playback technology is a technology for combin'ing multiple
display screens and displaying them as if they are one large screen, (3_1‘ for
contr’oiiing playback of an image as if one end of a display screen is
continuous with one end of another display screen, for example.
Furthermore, the mul.ti-screen synchronized playback technology also
includes a technology for siin_ultaneously displaying the same image on
multiple screens, or for controlling playback so that images simultaneously
displayed on multiple screens are integrated to form a whole image.
[0003]

_ In relation to the above-described multi-screen synchronized
playback technology, the Patent Document 1 mentioned below discloses a

technology for splitting a received television signal between a plurality of



[ 0003] In relation to the above-descri bed _

mul ti-screen synchroni zed pl ayback technol ogy, the

Pat ent Docurent | nentioned bel ow di scl oses a

technol ogy for splitting a received tel evision signha
- between a plurality of 2 decoder circuits and

di spl aying the output on nultiple screens. However, a

t echnal o fo rqviding a term nal for display
deggieh Groby sundfenley e s oipuy ogrmaltse apreRA c ddowever, a
rformng.multi-scre synchroni zed _pl aybagck js
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multiple screens will become mainstream and in I1ght
diggflay kenpobsenst didcliadddthesbir eithbe cObhsidierial @At of a
di splay control terminal i's shifting froma dedicated
myldryarpel syechrogesast alayhachosecontbot wath bigpgoakégsang by a
.apparatus, the nature itself of a technical issue
dlS&?‘g stisanconiigvaehirem Bylidple ssreeny silleetopreiptioktream,
a %ec@%ogﬁ is clearly different grom %{hat of the
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' .ald y, +aR.informati.on. processi.n par at us
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reqilitiidrithe Ghuli-8BcBh SEVIHIBRizdOplaSBIEP Eeh D ogy is clearly
“Installing a display card (hereinafter re%erre% to as
difert@6Rromatiit) off theeasdv@ftiendll g¥mahidized REeh &0t hnolo gy.
formed within, a plurality of display dévices can be
[0WMdnected. In this case, it is possible to
synchroni ze high-quality content wi th hi gh accuracy
and Pridamieily+ 3 inbnmationnredrssing separefuy fherdinsftay
fdevi ce conpected o each DSP card. However, the
relfiridP 512 {RRTSAP_LPAPIRTT ¢ L) Hagd BaWaRaYS BhAect ed
e PCis |limted to sever devi.ges ,at .t he nost .
e PPEnISSel Fevhdh o Bt s, o SFehie S atribadoanapied with
ek AcsoLdi ngly. To]} s deyxel oped
a pt 5 sly%gﬁ &%r%%gil f p?éagbagby ’ex@mtpqg,htg])pllﬁ)g;ﬁlmg a &éspla@r card
(hereinafter referred to as a “DSP card™) in each of a plurality of bus slots .

formed within, a plurality of display devices can be connected. In this

case, it is pdssible to synchronize high-quality content with high accuracy

' an'dplayback thg content on the screen of the display device connected to |
‘each DSP card. However, the numbér of the display devices that can bé
~connected to one PC is limited to several devices at the most due to a

limitation imposed by hardware/software of the PC.

[0005] |

Accordingly, a technology is developed to synchronously playback



3 high-quality content on a |arge nunber of display
screens without being limted by the display
capability of a display control termnal, by
installing a plurality of display control term nals
(PCs) to which a plurality »f display devices are
connected and performng tinme synchroni zati on between
' h.t tﬂ1e di sgl ay control termnals wth high accuracy.
FATEAILY £oOnLeninR Gghrrehnwmben of WHeplayhwrpemy pathiout being
.starnt. tjne.set for each content is reached, . o -
1B b R R B S e R Po Spknepmire] torminal, by installing
j . I | ayback the,c ent. However, en a_.
= BLEMPOCEH I RoRER bt SLE OFET s wiRe *cieslby of display
i pal [Rals it er.nal. clock of :
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the Invention [0007] _ Accordingly, a netho as
copeponiéingl digpthynhentot iarminslsseimilyant®in’ly dlayback the
gener al - purpose tinme synchronization technol ogy such
CoRteniet fHRe VTV IR R @sDEral iWTRpost iPéhis iaed ab tieddizplay
s{ragdar d oper.at ilng system (UNI X (regi stered
CORTTRH ETREMRT NBC vt RE GRRUREE gifsam inigraalaelonkiraf)the R iy .
e since. it is.diffjcult to realize highly . .
xRN awe b AR Sy o BLsth Z5sC8 P sl ized Playback with
: L s L.zed playback even if time is -
hlésﬂjy!ﬁ%%urrgﬁ ?ggngigﬁg"'ﬁgk%‘ﬁe NTP client, there is a
[oggabl em that the timng for starting the playback of
hi gh-quality content cannot. be matched. Specifically,
[PatenBidcew@enf 1per SIUAMNG -1 34%04ynchroni zati on by using
the NTP client, :a tine difference of about 55 nsec on
Disdleswneesfahe botesgion a plurality of display control
-_termnpals is confirned. Thus, tinme cannot be 4
Problems to be Solved by the Invention ,

 [0007]

| .Accordihgly, a method has been developed Whefe time-isr,set by
using a general-purpo_se time synchronization technology such as Network
Time Protocol (NTP) client installed on a standard operating system (UNIX
(registered frademark), MS-Wihdows (registered trademark), etc.).
HoWever, since it is difficult to realize highly accurate time synchronization
required for multi-screen synchronized playback even if time is
‘synchronized by using the NTP client, there is a problem that the timing for
starting the playback of high-quality contenf cannot be matched.
Specifically, in a case of performing time synchronization by using the NTP
client, a time difference of about 55 msec on the average between a plurality .

of display control terminals is confirmed. Thus, time cannot be



synchroni zed with high accuracy between a plurality
of display control termnals just by conbining a
normal tinme synchronization technol ogy. Also, if a
time server capable of highly accurate tine
synchroni zation is to be installed on each system
enormous costs will be incurred in the installation
and operation.of the tine servers. [0008]
Enbodi ments of the present invention provide a
syAttrdrized G Aibh YRGS Galiveech fodralyth atdispaysoam] teambials plsaly
control termnal, a nulti-screen synchroni zed
'~ copibinjigaciormetinedyndangizatiquriahnaogyt A, ifr megepvea papable of highly
i nproved, and that are capable of synchronizing . .
acpiiraty b kynshrenizationisto b insighedetteaghyHam gesIouy edts gyjll be meurred
.multiple screens with | ow cost and high accuracy.
in edpitaliplipn and opsTafipnioh Be BPSBTETE [ 0009]
0 iording to a first aspect of the present invention,
[ re is provided a nmulti-screen synchronized

pl ay %angq%dﬁ%%%%m Vs D9 Bl hAVGE ¥ - Qb3 h LAY SRR Pyback

termnal's and a sync ronlzatFon server conriected to
sygtgiﬁ, acdléﬁa"j’fl cohtol RmilS RIAK CRBE 5RkhrbSFdMipldbsik method, and a program
characterized in that: the synchroni zation server
thit B! ie@RRd anHHRa Hnd Maz &t t4pable bi@néransng fldybag se@aimearf content
~for sinmultaneously transmitting tine information of a
to bé disKayefl oh haltpienchewniithdow orst swrhigractwadyhe plurality
of display control devices; and the display contro
Meaws fgrsalving thel prefdemsa tine setting section for setting
time on a clock of the display control term nal based
[08¥ 1t he time information sinultaneously transmtted
server.; and

fromth ht oni zat i ¢ di spl. .
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ayhack ' ; Qt- n
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syR@FdH A server connected t5HE HRENITIRlispll Sort B EIMIRIN, ZakdcRfized in
server may be configured to further include a tine
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synchroni zation server, based on tinme information

sinngiaadousy transaiting empofdemafi@Oot a jclock of the synchronization server to the

~ plurality of display control devices; and the display control terminal includes a time setting

section for setting time on a clock of the display control terminal based on the time information

simultaneously transmitted from the synchronization server; and a display conirol section for

starting playback of content at a playback start time set for each content, based on the time on

the clock of the display control terminal.



Furthernore, the tine setting section provided in the
synchroni zati on server may be configured to set tine
on the clock of the synchronization server, based on
time informati on received froman NTP server | ocated
on the network. [0012] Furt hernore, the

di spl ay control section proyvided in the display
control term nal may be configured to sinultaneously
start playback of content which is the sane. as

[WdPIt ent whose pl ayback is started by another display
control termnal included in the multji-scre

sy ncHreherReeE, B)le éWﬁ@Rlthy@ts@?ﬁ’r Tqyd)f g?nﬁgured to further mcIude a time
Furt her the dis trol . section

seifig Seatlgﬁ)oa;%e%ﬂ%frn t?%%kﬁg%ﬁﬁfﬁfh%m&%%“ b B e

fore a H{ayback start tine set for each

mﬁnm?%ﬁfﬂkwe Eﬁéﬂé&’ content corresponding to the

iyback start tine. [0014] Furt her nore, t he
play control section provided in the display

C ont rQkindr8iors, iR hinfEBYitiREscC Al fr8iide@th 1he s2idBroki@Aioa Rérver may be
bei ng pl ayed back and start playback of content to be

caatigpatkoRacknengxtie dbckaf the BEncpohizition spivery teaekomstingr information
time of the content to be played back next after the

recdvet] ot dpeN TRypeplealpedtedoaahke ntwerkached. 6 [ 0015]

[0012]

Furthermore, the display control section provided in the display control terminal may
be configured to simultaneously start playback of content which is the same as content whose
=plz;ly-b::u:k is started by another display control terminal included in the multi-screen
synehroni;ed playback system.
[0013]

Furthermore, the display control section provided in the display control terminal may
be configured to prefetch, before a playback start time set for each content is reached, content
corresponding to the playback start time.

[0014]

Furthermore, the display control section provided in the display control terminal may
be configured to end content being played back and start playback of content to be played back

next at a time point a playback start time of the content to be played back next after the content

being played back is reached.



According to a second aspect of the present

invention, there is provided nulti-screen
synchroni zed pl ayback system having a plurality of
first display control termnals and a second displ ay
control term nal connected to the plurality of first
di splay control termnals, gharacterized in that: the
second di splay control termnal includes a display
control section for starting playback of content at a
[@iayback start tinme set for each content, based on
time on a clock of the second display contro

t er m Aatordipne agewpd atvedof hapiesit NYeREoR thersirProyjdgg multi-screen

section for simult neousl
ST 7O R DEBERP ey EP%%%’#@I%&?%OE%W& and a second
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time on Irst display contr term nal
sRARE PlaPbhck BecohiehiBut b PlaPaaRthiPins b bRARAROMSIt Yoased on time on a
transmtted fromthe second display control term na
chidofahdlicsq@idaispap birntol teBeiail] b abprchishiastion nigheplaayninaink section for
of content at the playback start tinme set for each
siomilterentsly tamseittingrtindieformation ofithe Hleckadf tskseerhnd display Pcrnélpl terminal
di splay control termnal. [0016 According t
togthe Rluragitypf Hese disgny %Oﬁﬁolpie‘é@@n%nd Brdisely centel ermpigal includes a

tiﬁlﬁ‘é?rér?aea%gpoa%%?m WP B Bk B BT et b on the
h
tithe o T orma rﬁ szmelu ape u%lﬁr%n%n? {t%pfccf(nﬁh? Se%B,l. 1%58%%05@&1 terminal, and a

section ror S con
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on a clock of t di spl ay control term na
céht&Y, Bad OR e dhieQR thd dIBk lof B0 SRSt BikplAGoR @6l ttdrinal OF
S|nultaneously transmtting tine-information of the
[ohgck of the display control termnal to the
plurality of other display control devices to
synchpestrdigy: fohehitd d¥PecDBf thdgrehtGttentidn, thee islhspideya dlsplay control
control termnal and tinme on clocks of the plurality
tepfninat doenecthid sptha plucdityt afethet dsplayrahtsal termingB0bdfacterized in
According to a fourth aspect of the Fresent
CHmpEHtE oAsplasheentsoljsactign é@nsaéwgalawbﬁw pL epgientenh a playback start time set

synchroni zed pl ayback s m havi n lurality of
fefie c&cgw%w@?cﬁqn tt“é‘?‘?ﬁ %\3 ok fhg o ﬁplgsy?gf@rwﬁtﬁm?%w& a SYﬂchmmmon
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ron for sinu neo y tra tting a
oft HRlclock boR@hisIar coﬁﬁ@lnelﬁf?rm ﬁ{ﬂtulﬁe%ntcllﬁkﬂﬂﬂlﬁeaﬂluﬁﬂty of other display
di splay control devices at a playback start tinme set
chrdfo] eawiRaleont ent, based on tinme on a clock of the
synchroni zation sewer; and the display contro
term nal includes a display control section for
starting playback of correspondi ng content in
accordance with the playback start signal received
fromthe synchronization server. [0018]
According to a fifth aspect of the present invention,
there is provided a nmulti-screen synchronized
pl ayback system having a plurality of first dlsplay
control term nals and a second display contro
term nal connected to the plurality of first display
control term nals, characterized in that: the second
di splay control termnal includes a display contro
section for starting playback of content at a
pl ayback start tinme set for each content, based on
time on a clock of the second display contro
term nal, and a playback start signal transmtting
section for simultaneously transmtting a playback



8 [0019] According to a sixth aspect of the
present invention, there is provided a display
control term nal connected to a plurality of other
di splay control termnals, characterized in
conprising: a display control section for starting
pl ayback of content at a pliayback start tinme set for
each content, based on tine on a clock of the display
control termnal; and a playback start signa
[obfgnsm tting section for si mul taneously transm tting
a playback start signal for each content to the
pl ur dckdrilingto Ofolv@t asgécs pf Y preit ib@nticle Heeds p@dtidédemulti-screen
pl ayback start time set for each content, based on
sylidheontzedrplaghack fystemihaeikg @ blutdiey didsplapyontohtemahals and a
termnal. [0020] - According to a seventh aspect
syerhranfretigr sssrertoniqrted e the plurdlibeefeisplyy pentyel tgerinads, characterized in
mul ti-screen synchroni zed pl ayback_ system havin
thay the symchronietiogesysr gludest MbaftkéFaerwléma%ﬁ@g Scation for
synchraoni zati Qqn server connec

iy %ffoaw Hﬁ’ﬁﬂ%?g 3 lpyhepiagiat st L a&%c F%@%&E"ﬁrﬁ '5{’& ? figplay
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stahﬂfg%ﬁa&ﬁzlck 0?@0?1%%095511& l:&ﬁen@ﬂl a@c&h&ﬁ’h@é(wﬁ{ the Bﬁyback start signal received
synchroni zation server; and the display contro

ﬁd@&ggﬁaﬁrohlggioﬂg@sera di spI ay control section for

- starting playback of content at a playback start line

[ooggt for each content, based on the tinme information
received fromthe synchronization server. 9 [0021]
Accondéanding © adifthessigriot ¢f taspeet infentidnethpreésmntided a multi-screen
invention, there is provided a nmulti-screen

synslymeiecmiaybeck systery bade splgraling oh ST ﬁgpl%y qoriel d¢rminalsend a second
flrst dj spl.ay control term second dj spl a
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clo@i@éﬁtﬁéﬂecorﬁﬂ%ﬁﬁ @6htiol BN, &dGl Iﬂ@kadifsm}th%nﬁ%@ﬂﬁﬁmg section for
di splay control termnal, and a playback start signa
simuft@desslt ﬁanﬁgltﬁ@@tpla;madmml gl foamelousitet o niangdurnlity ohyst
time information to the plurality of first display
disglan¢antrb] dbeigescat the glay back st dirsrset el ¢anvtent, hased grathe time on the
based on the time on the clock of the second display

cloghppfitheniecand display Fontrghigripgl; andithg firgh cgsfﬁlaéyorg@h‘fepglpal includes a

termn i ncludes.a display contrql tion
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t er m nal



[ 0022] According to a ninth aspect, there is
provi ded a display control term nal connected to a
plurality of other display control termnals,
characterized in conprising: a display contro
section for starting playback of content at a
pl ayback start rime set forgeach content, based on
time on a clock of the display control termnmnal; and
a playback start signal transmtting section for
(809Ul t aneously transmitting time information to the
~plurality of other display control,de%jces a

at. .
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a synchroni zati on server, connected to the plurality
t@hsndiiapbaorcondih GkantRENitaANStinE @ blaghaok ka0 izl fg eadhreentent to
of the plurality of display control termnals. The
tigyphoilito of dladr ideplasemuelrdeniags ab the pomback sters tme eetiferehehdwnignt,
tinmer section for keeping local tine on the
besed o the iz at ithsrelosk pithe display ¢opEoldeminzhg section for
setting tine on the timer section by using tine
. [P%%r mati on received via a network; and a

Sl (RGO YT T TR ST PR pied a multsoreen
' ' to the pl i Ly ' 1 al

AR ity 4 AP s
sﬁ%&%ﬁfzﬁmn%%ér% Gy %Lthe ;ﬁHIrafitg}%T H?'s’;gl%rcotn{}@l tHnSadllsA¥haracterized in

control termnal may be configured to include a tiner
98 eihd GRcHERzak§RRNVILInt 1043k playBRk Gt ki3 fal dHasyplittiyig Gotidi fot

termnal; a tinme setting section for setting tine on
stotiltadcdoti®dy trée@ttigtinbyinfsshatpntdide pharatinr dfdisplay corrot daviges at a

i nformati on received fromthe synchroni zati on server
peedeteranigtiddipledytexyalnbased onstamd promelpadirol Ble gyichignisatiqa sgyer; and the

I mage on the display device at a pr deternigq? tipe,
displex eonga! erringl a@&de%% HeplayrFoptrrl seRtiah for slarligp plagack of cohtent at a

ermnal .. [0024 11 : | n_enpbodi. ment .
plagbagk 35t ik 56 st utepto ke B B PROG T st B e
sScE%SQHQ?%HQ& a first display control term nal
onnected to a plurality of second display contro
termnals for displaying a playback irmage on each of
a plurality of display devices, for synchroni zing
time on the plurality of second display contro
termnals as well as for displaying a playback inmage
on the display device. The first display contro
term nal may be configured to include-a tinmer section
for keeping local time on the first display contro
termnal; a time setting section for setting tinme on
the tinmer section by using time information received
via a network; a display control section for
di spl aying an i mage on the display device at a
predetermned tine, based on the local tinme on the
first display control term nal; and a synchronization
time transmtting section for sinultaneously
transm tting synchronization tine information to the
plurality of second display control termnals, based
on the local time on the first display contro
term nal. Furthernore, the second display contro
~termnal may be configured to include a tinmer section
for keeping local time on the second display contro
termnal; a tine setting section for setting tine on
the tinmer section by using the synchronization tine
information received fromthe first display contro
termnal; and a display control section for playing



[ 0025] In an enbodi nent, there is provided a
di splay control terminal, connected to a display
devi ce for displaying a playback i mage, capabl e of
synchronizing tinme on a plurality of other display
control term nals. The display control term nal may
be configured to-include a ¢iner section for keeping
local time; a tine setting section for setting tine
on the tiner section by using 12 tinme information
[OpHdei ved via a network; a display control section for
pl ayi ng back an i mage on the display device at_a .
pr edetaspidingdelar ¢ighth aspers afthe preserbinyeEgn. therap proxider! Hrulti-

hroni zation tine t it tjion f .
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t he ded a d

re 1s provi ti-screen synchronize

sty RABKK IR Loch Of 2 BayBitltstartS Rk YoSHBIE ORI, BLEd on time on a
pl ayback system having a plurality of display contro

cldcR bAThB 3écdnditishlay Gyfidhérmitak aid Oplagecksent soahentmitingeection for
the plurality of display control term nals, )

sircil ainesslg tiagediting time mfvringtiento the pdyralish pllfrstdisplay gontiohdevices at a
transmtting step of sinultaneously transmtting, by

predstermiped tine ey atibased ga ipdime onithieelock obibasecpitlizgtay gonto
cl.ock of the synchronjzatiogn server. to the plurality..

g ag iy G P8 e s e g Sl ing
setti by the di.spl I r. g, nal [ a

eI it Soneeal B R AR P ekefEAHE bk o e

infolfiRioh MR BRELA theSbatHh iRPRPURLY dkARSM tted from the
synchronlzatlon server; ‘and a display control step of

[oglarting playback of content at a playback start tinme

. set for each content, based on the tinme on the clock .
of t hgcddidifl tay nainispedt, theds WipRalided h @BPLY control terminal connected to
According to an el eventh aspect of the present

a plaratiytdf other dikpdayeontsol paroinaliechamctaipet! iin empeising: a display control
synchroni zed pl ayback nethod of a nulti-screen

sesijarchhr atiineplayheelydaentens pia Rimbaghstatfine 55t {9F each egniep based on
first display control termnals an second di spla .

tiragypit ¢ lpck lithe Haplaycompd &rapal gad %@%ﬁ%&%ﬁrﬁ sfgpalfrang lrtg% section
display control .termnals, characteri.zed j.n .

ST S R R e S T T

the seco di.spl ay. contr ol ] , Ofisol trol
o B PP ARG ERRE] Baoch B e Fgon PBNEEE 1 Clislay conto

mg&ghent, based on tinme on a clock of the second

isplay control termnal; a synchronization tine
transmtting section for sinultaneously transmtting,
by the second display control termnal, tine
informati on of the clock of the second display
control termnal to the plurality of first display
control devices; a tine setting step of setting, by
the first display control termnal, time on a clock
of the first display control term nal based on the
time informati on sinultaneously transmtted fromthe
second di splay control termnal; and a display
control step of starting, by the first display
control term nal, playback of content at a playback
start tine set for each content, based on the tine on
the clock of the first display control termnal.



13 [0028] According to a twelfth aspect of the

present invention, there is provided a nulti-screen
synchroni zed pl ayback method of a nulti-screen
synchroni zed pl ayback system having a plurality of

di splay control term nals and a.synchronization

server connected to the plupality of display contro
term nals, characterized in conprising: a playback
start signal transmtting step of sinultaneously
[wpHnsmitting, by the synchronization server, a

pl ayback start signal for each content to the

pl ur alnjap ymbddim¢rdghery isporvided b ndtipeeees Sfﬁtch@nw%gl@é@% system

start tipme set for each content, based on tlne on
IR Y el RptE Fermingls Pr plens 2 Blgbagk wragh P%V‘Ch ofa

BTl Sk B SRR RO iR oo
co?ﬁglqg %?sefo\fmsehngh}ogﬁm Itlﬁl¥ %ﬁﬁ‘lg I%I'aﬁﬁ/toggis ?ﬁtoﬁgpﬁfﬁﬁg& The

romthe syn ronlza i'on ser v

syRQEHighiBDseRr Aal B EdnBBRboasReE tiﬁfer {orPbERRRihg local time on
invention, there is provided a nulti-screen

th8 y;ﬁlelfﬁbﬁlﬂdtiwﬁ geridraytnac et tskedicn Of satidtinid onShi¢ B@Er section by using
synchroni zed pl ayback system having a plurality of

tihe inftrmalicmpb@ived i emelwotle and ayhehremition Sme trdmdiisgeatyon for
control termnal connected to the plurality of first

Slmulwpwlyé@m@mg sychiopiaation tigs apfaenagien wdbe plprality of display control

rising: a display control ste tin
te{%ﬂ %é&%@ﬁan@?éoﬁﬁléym‘c ‘?%F‘dfr‘é‘}l?ﬁ“ﬁ‘g?embfflag Riegthe ¥15p1ay

cog%%tte ntna?@g%a%%ogﬁg%%g% 1110(3;Tilud{(:3l a:t:xfn e%t(let ree ng p)cad time on the
d1$1 loﬁ‘é’ol ?&B%QPL\ tifn€'s %ﬂ H%aiect A B s@ﬁﬁg ﬁ}ﬁe 51“ %ttlm%l‘ &Eﬁ;n bB/ using the

nsmtting $tep taneous y transmtting,
syhaﬁolﬁﬁﬁ@mna in%ﬂnﬁﬁon(}@&'i\re@ krotn@hd Wy RcHrenizatifi @:Y\kéﬂ GKd & tBlhy
signal for each content to the plurality of first
colltrsiRtaiyn €@ plakink bakd\tnG@sgeah thdiispidyalpiacdk aptaebrmiihadgime, based
set for each content, based on the tine on the clock
onghe kb timeco e diipbplcaytrat tsrinindl t er i nal ; and a di spl ay
control step of starting, by the first display
08t rol termnal, playback of corresponding content
in accordance with the playback start signal received
fromthe second display control term nal. [0030]
According to a fourteenth aspect of the present
invention, there is provided a nulti-screen
synchroni zed pl ayback nethod of a multi-screen
synchroni zed pl ayback system having a plurality of
di splay control term nals and a synchronization
server connected to the plurality of display contro
termnals, characterized in conprising: a playback
start signal transmtting step of sinultaneously
transmtting, by the synchronization server, tine
information to the plurality of display contro
devices at a predetermned tine interval, based on
time on a clock of the synchronization server; and a
di splay control step of starting, by the display
control term nal, playback of content at a playback
start tinme set for each content, based on the tine
i nformati on received fromthe synchroni zati on server.



15 [ 0031] According to a fifteenth aspect of
the present invention, there is provided a
mul ti-screen synchroni zed pl ayback nmethod of a
mul ti-screen synchroni zed pl ayback system having a
plurality of first display control termnals and a
second di splay control terminal connected to the
plurality of first display control termnals,
characterized in conprising: a display control step
of strkh bMBdiddAL e BoeRRdd dirapl-@iet gntlirodizddgiaybahlsystem
pl ayback of content at a playback start tine set for
hevdagh firanitsehy conrabeohios, donmeted i aplokiy kf stondisple coril
di splay control term nal; a playback start signa
tefmianls frir tisplagngsa playhaek istageipn eppleefiagiyrality a%ml%Yt‘%%w&:«S, 5y
the second di splay control termnal, tinpe

| info ifon., .
S}p@hrt)lﬁéing)’fhm; an the ?Iu{ﬁﬁt)f ¢fseqond, F@Fﬁ?ya‘i?n%?} ﬁemna:‘als &%Vfﬂi gafo é)isplaymg

det ' .t L nt b 2 1
S BT ST REBFE B LA o

a g | ; | fethinal: a time
Bl e S0 6 BERRLRD g v Bkl oy
: se‘?tkr%%gﬁl%lf fept@ide drhd1Eh B&timEQEctRAGH uGRI i inforBaRAdec@ved via a
the tinme information received fromthe second displ ay
n&@RBK! DdislBr ddhtid kectib® B3 Alsplaying an imagdrt thedispgaysjevicoat a
sol ve the above-described probl ens, according to
prededragret imadpedtondhe éwbtipe e tha first divedaxt jooto! terpinel apda
- provided a program for causing a conputer to realize
syaplyrowifation Smptpnsmitting ssshosiphenpiaaposly tHnEbiag pueNgion time

N T e O
I nf. ti I s.djstribut Dy |t
T e

SPLESL &ﬁﬂ@aq er gé'ctié'n Ry Q&?fn Ml (REJVBH display control
I nPl'uence of cali1bration o he like by a time server

teARind; NEHLYRIHnoGBRioR Sor@biting fiaé Stkhc aMek se@ivalby Linethen a
plurality of display control term nals can be
syPYIRGHEA0h Zed infbrdatiexier el fonhihg Arsadispliayaoytrol terminal; and a display
Furthernore, the use of tine information distributed
cdntrohsegtiogdorgriaying iaptearsisrageen the digplaysdetinn alagsesigieymined time, based
instal | ati on of an expensive tinme server, for each
onsths {asph timgegialy o qlﬁPE‘MI"?m’E%F?HF’ﬁi‘Ie ti me managenent,
and enables to structure a nulti-screen synchronized
Payback systemat a | ow cost.

In an embodiment, there is provided a display control terminal, connected to a display
device for displaying a p1aybaqk image, capable of synchronizing time on a plurality of other
display confrol ter'm-ineils-. The display control terminal may be configured to include a timer
section for keeping local time; a time setting section for setting time on the timer section by

using



Ef fects of the Invention [0034] As descri bed
above, according to enbodi ments of the present

i nvention, playback start time of content to be

di spl ayed on nultiple screens can be accurately
synchroni zed with each other at a | ow cost. Brief
Description of the Draw ngs2 [ 0035] FIG 1is
an explanatory diagram showi ng a configuration of a

tinmihformaion eeeivelichnaworkcodiplayopen S@cy@@ Bxparies P%ﬁkﬁ@ image on
to a first enbodi nent of the pres lnventio

thqjigplaydeyige @ p@g@@e@ﬁaqddm}p @sgb?rhtﬁ? 8? i Iaﬁmcéuménzatmn time

traps{r%?tlng rsr%:c.élg% lé‘i{%ﬁ%}%é‘%@%ﬁ %grfl gnirgggﬁllc romz téosr’%{?&b hformatlon to the

pll&iﬂ%’ 01‘e (;er qls]ra]la\é nlﬂroftetg%;?a}l/se géﬂ;e§ Yngp [0951' i#ed play b ac k

I agram show ng a functlona
@nglguratlon of a synchroni zation server according
the present enbodinent; FIG 5 is an explanatory

di 29PNV 16ntR adpadt GNAE BreSfulvGiiibAh@Eis provided a multi-screen
synchronized playback method of a multi-screen synchronized playbéck system having a
plurality of display control terminals and a synchronization server connected to the plurality of
display control terminals, characterized in comprising: a synchronization time transmiﬁiﬁg step
of simultaneously transmitting, by the synchronization server, time informatioﬂ of a clock of the
synchronization server to the plﬁrality of display control devices; a time setting step of setting,
by the display control terminal, time on a clock of the display control terminal based on the
time infoﬁnation simultaneously transmitted from the synchronization server; and a display
co.ntroi step of starting playback of content at a playback start time set for each content, based
on the time on the clock of the display control terminal.

[0027]

According to an eleventh aspect of the present invention, there is provided a multi-
screen synchronized playback method of a multi-screen synchronized playback system having a
plurality of first display control terminals and a second display control terminal connected to the
plurality of ﬁrst- display control terrﬁinals, characterized in comprising: a display control step -of
starting, by the second display control termina.l, playback of éontent at a playback s-tart time set
for each content, based on time on a clock of the second display control terminal; a
synchronization time transmitting section for simultaneously transmitting, by the second display
control terminal, time information of the clock of the second display control terminal to the
plurality of first display control devices; a time setting step of setting, by the first display control
terminal, time on a clock of the first display control terminal based on the time information
simultaneously transmitted from the second display control terminal; and a display control step
of starting, by the first display control terminal, playback of content at a playback start time set

for each content, based on the time on the clock of the first display control terminal.



17 of a display control device according to the

present enbodi nent; FIG 6 is an explanatory

di agram showi ng a functional configuration of the

di spl ay control device according to the present

enbodi nent ; - FIG 7 is an explanatory di agram

for showng a time synchrongzati on net hod accordi ng

to the present enbodinent; FIG 8 is an explanatory

di agram for describing an effect achieved by a
[OfizAlt i - screen synchroni zed pl ayback net hod according

to the present enbodi nment; . FIG.ig IS an . . 16

expl drapdivg [ BEHRARRARPractt e Pnigfre /s provided a multi-sereen

configuratjon of nchroni zati.on.server accordin
YRS i ok el LG T BPHCRI MRl RRr e

FI . 1.S an | anat ory di . | : . :
oipafecf dietfy EBTH GuPR Bi ot REPHGR MM Bhrfted o the pluraliy of

Lerm nal di - kifub- 4R sRbaltB@mitting ste
iR AR o bk BP R S GERTRAR SRl mining stp
ofd

L RAHADLSP Qﬂsﬁﬂﬁﬁ% 69 BfeisPhéhRhizQbnQtrvé, iMplbfbacisdre@gnal for cach
synchroni zed pl ayback system according to a second

cRMROE BN ralad of iS4 cebe Uedidty @i flback start time set for each content,
based on time on a éIock of the synchronization server; and a display control step of starting, by

the display control terminal, playback of corresponding content in accordance with the playback
start signal received from the synchronization server.

[0029]



FIG 12 is an explanatory di agram show ng a
functional configuration of a display contro

term nal according to the present enbodi nent; and
FIG 13 is an explanatory diagramshowing a tine
synchroni zation nethod according to the present
enbodi ment Description of Reference Nunerals [0036]
10NTP server 20network 30l arge-screen display 1100
mul ti-screen synchroni zed pl ayback system 18

100synchr oni zati on server . . . . .
According to a thirteenth aspect of the present invention, there is provided a mult:-

screen synchronized playback method of a multi—scréen synchronized playback system having a
plurality of first display control terminals and a second display control terminal connected to the
plurality of first display control terminals, characterized in comprising: a display control step of
starting, by the. second displa_y control terminal, playback of content at a playback start time set
for.'f;ach content, based on time on a clock of the second display control terminal; a playback
start signal transmitting step of simultaneously transmitting, by the second display control
terminal, a playback start signal for each content to the plurality of first display c;,ontrol devices
at the playback start time set for each content, based on the time on the cl(;ck of the second
display control teﬁninal; and a display control step of starting, by the first display control
terminal, playback of corresponding content in accordance with the playback start signal
recei\}ed from the second display control terminal.
[0030]

According to a fourteenth aspect of the present invention, there is provided a multi-
screen synchronized playback method of a mulii-screen synchronized playback system having a
plurality of display control terminals and a synchronization server connected to the plurality of
display control terminals, characterized in comprising: a playback ;start signal transmitting step
of simultaneously transmitting, by the synchronization server, time information to the plurality
of display control devices at a predetermined time inteﬁal, based on time on a clock of the
~ synchronization server; and a display control step of staﬁing, by the display control terminal,
playback of content at a i)layback start time set for each content, based on the time information

received from the synchronization server.



102tine information receiving section 104tinme setting
section 106ti mer section 108synchronization tine
transmtting section 200di splay control term na
202time information receiving section 204tinme setting
section 206tinmer section 208pl ayback i mage hol di ng
section 210di splay controlsection

[0031]

According to a fifteenth aspect of the present invention, there is provided a multi-
screen synchfonized playback method of a multi-screen synchronized playback system having a
plurality of first display control terminals and a second display control terminal connected to
the plurality of first display control terminals, characterized in comprising: a display control
step of starting, by the second display control terminal, playback of content at a playback start
time set for each content,‘based on time on a cloc_k of the second display control terminal; a
f)layback start signél transmitting step of simultaneously transmitting, by fhe second display
control terminal, time information to the plurality of first display control devices at a

predetermined time interval, based on the time on the clock of the second display control

* - terminal; and a display control step of starting, by the first display control terminal, playback of

content at the playback start time set for each content, based on the time information received

from the second display control terminal. -

[0032]

Furthermore, to solve the above-described proBléms, according to sixteenth aspect of
the present invention, there is provided a program for causing a computer to realize any of the
multi-screen synchronized playback method described above.

[0033]



212tim ng control section 214i mage pl ayback contro
section 216pl ayback i mage readi ng section 218buffer
menory 220synchroni zati on response transmtting
section 252 CPU 254 nenory 256 HDD 258net wor k

i nterface 260di spl'ay interface 262DSP card

16

According to each of the aspects described above, since time information is distributed
by multicast based on local time managed by a ﬁmf?r section of a display control terminal or a
synchronization server, influence of calibration or the like by a time server on a nétwork can be
eliminated, and ic;cal time on a plurality of display control terminals can be synchronized with
extremely high accuracy. | Furthermore, the use of time information distributed from a general
time server renders unnecessary installation of an expensive time server, for each system,
capable of highly accurate time management, and enables to structure a multi-screen
synchronized playback system at a low cost.
Effects of the Invention
[0034] |

As described above, according to embodiments of the present invention, playback start
time of content to be displayed on multiple screens can be accurately synchronized with each
other at a low cost. |
Brief bescription of the Drawings
[0035] |

FIG. 1 is an | explanatory dijagram showing a configuration of a multi-screen
synchr'onized playback system according to a first embodiment of the present invention;

FiG. 2 is an explanatory diagram for describing a problem in multi-screen
synchronized playback;

FIG. 3 is an explanatory diagram for describing a problem in the multi-screen
synchronized playback;

FIG. 4 is an explanatory diagram showing a functional configuration of a
synchronization server according to the present embodiment;

FIG. 5 is an explanatory diagram showing a hardware configuration



264nmedi a i nterface 266recordi ng nedi um 300di spl ay
devi ce 500synchroni zati on server 502pl ayback start
signal transmitting section 19 600di splay control
- term nal 602pl ayback start signal receiving section
1200 nul ti-screen synchroni zed pl ayback system
17

of 2 display control device according to the present embodiment;

FIG. 6 is an explanatory diagram showing a functional configuration
of the display con’trol device according to the present embodiment'

FIG. 7 is an explanatory dlagram for showing a time synchronization
method according to the present embodlment

FIG. 8 is an explanatory diagram for describing an effect achieved
by a multl -screen synchronized playback method according to the present
embodlmen‘s _

FIG. 9 is an explanatory diagram showing a functional configurati(_m'
of a éynchronization server according to a modified example of the present
embodiment; _

FIG. 10 is an explanatory diagrém ‘showing a functional
configuration of a .display control terminal according to the modified
example of the present embodiment;

‘FI'G. 11 is an explanatory diagram showing a configurat-ibn of a
multi-screen synchronized playback system according to a second |
embo&iment of the present iﬁvention; ‘

CFIG 12 is an explanatory diagram showing a. functional
configuration Qf a display control | terminal according to the present
embodiment; and

FIG. 13 is an explanatory diagram showing a time synchronizatiori

method according to the present embodiment.
Description of Reference Numerals

[0036]

10 NTP server

20 network

30 large-screen display

1100 multi-screen synchronized playback system



400di spl.ay control term nal 402synchroni zation tine
transmtting section Best Moddes for Carrying Qut the
I nvention [0037] Hereafter, preferred
enbodi nents of the present invention will be
described in detail with reference to the appended
drawings. Note that in thi slgspeci fication and the
drawi ngs, elenments that have substantially the sane
1égncti ong and configurations are denoted with the

me PECEIUHERNARSEF %S and a repeated expl anation is

ritted. .[0038]. . <Tinme Synchroni zati on Accuracy
1 equit%ga‘ IL%FH}\%H% TS At oni zed Pl ayback>
1dhe %ﬁgis@ﬁi %g&‘ri(% margin for tinme in our everyday

Ife and the aning of error margin for tinme ;

166quiggdr £Q 4l ti-screen synchroni zed pl ayback are
-clearly different. For exanple, if a comerci al

10®ssagachhelifiteh tBhe teditieGnk Qef§oR " COM) pl ayed
back at 10:45:11:00 nsee is diSplayed at 10:45:11:55

2@ ec disgaypidontrdticpoihgle anyt hi ng. However, when
continuously playing back i mages, for exanple, if a
2@\ erttrse anformradin lec@dvimpesecand t he next program
tarts at 10:45:11:55 nmsec, we will feel a sense of
scoPeFEtE $9rdien i ght gap occurred at the tine.
aimlarly, when a continuous image is displayed on
2@\0 dH8HI 35P98Vi ces adj acent to each other, for

2o R 28 e Sl 8a 5254560 mes appenr o at the
ATt e Sho gy Seeen o 10 111 e, ve
21789. timldg control section |
214 image playback control section
. 216  playback image -reading section
218  buffer memory
220 synchronization response--transmitting-séction
252 CPU
254 memory
256 HDD
- 258 network interface _ —
260 - display interface
262  DSPcard
264  media interface
266  recording medium
300  display device
500 | synchronization servef

502 playback start signal transmitting section



Furt hernore, when an .i mage di splayed on two screens
shows a scene that is to change sinultaneously, for
exanple, if the imge on the |eft screen changes at
10:45:11: 00 nsec and the inmage on the right screen
changes at 10:45:11:55 nsec, we wll| feel a sense of
disconfort at the slight di%ference. [0039] A
general server is a server managing the time in-bur
ver life. For exanple, managenent is conducted
60@ ‘i‘/}éPa]yaé’n“é?tF%]rtqf?lﬁ%lt occurred due to a tine

60%“ Inﬁi E%\‘Eel? kﬁ%‘trgﬁ 3255‘:‘?%%%'}%% %%?S\ﬁl gggur acy is, of
12(5‘{Pur1ﬁﬁ1tl %8% %b%c\ﬁ}gﬂm%%t gyg %lté sgﬁg%gner al clock

unnrng on a or clock realized

-40@3 StHEﬁM?"c%ﬂtFolat& ﬁ(rﬂal - purpose PC or the like, and
froma viewpoint of conformty to the standard tine

40X CoasydchadEdaliBnems atantni®ling & cBiohl €Mel y accurate

time is provided. However, the accuracy of tinme
Besyviokes foz Gtairoyingrowvi ﬂ&dlﬂl)}bﬂthﬁltl me server and the

accuracy of synchroni-zation tinme required for a
[00&dI ti - screen synchroni zed pl ayback are clearly

different. Thus, the present invention provides a

 t ecHiRIe égy‘ £ BFe e odim eotsve f direapreparh forant et ovill be

desRipER-iacfa Som %:ﬁ°n2csét@§¥h§e§feaer<n%ﬁ§3§a%&sﬁs.N@eathat in
i PRBEE RS AR U PPy ofBbongf nBRO i sGRAaly che

sanfiC CHHEGYnOYarlS 100G a}!18@§t#e' nOfRdt Bfitn th isame reference

synchroni zation se 'S con gura

nunfiddald 286 ORIPEVEL Bﬁ]i@maﬁ@nmsaaﬁﬁﬁ% system wi t h hi gh
accuracy can be realized at a | ow cost. [0040]

[00XBY gani zati on of Problens and Overvi ew of Present:
I nventi on> (Organi zati on of Problens) As descri bed
abovéimg t Smggrminetion aApturazlyi t Reghirddsploay Multi-Screen -

ntrol - 21 devices can be synchronized with a

Syné‘gF‘P%ﬁzﬁ Ilzél\?é’p%]Paccur acy by using a general - purpose

i on technol ogy. such as the NTP

E:ynchr oni z?.t
ol i S TREADTEE o FATELT OBIDE i G SYeraeaY dife and the
meatdlﬂg S ReNy;0 &%ﬁb% t1 g'f’egguxfe%r fﬁb}%gﬁﬁc{;‘gggﬁ] sgpchronized

hr'oni zed gua

pla%&‘:tart@fcl%gﬁ prd?ﬁ@fgnt' n\r’[-ecﬁt e%ﬂniéﬁ el Or RS %%hﬂgeﬁﬁn%essage

to solve the problen1 Fu er nor When using a

(hegenefial rpspesercdayi cecaveh @ayad adas ot he.4s spl @{y msee is
' control device, degradation of image quality and

displeped adti 00:401 11hES nusdgr wef wllispbayn@tdeLanstidyg. t Mowever,
the display | oad of high-quality content or
wh@o@pmmoaﬁm Hlepthg dégokr Bdagey, fecedamgplshifubdCdE ends af
taken into consideration. [d041]
10:45:11:00 msec and the next program starts at 10:45:11:55 msec, we will
fe€l a sense of discomfort at the slight gap occurred at the time. Similarly,
when a continuous image is displayed on two display devices adjacent to
cach other, for example, an image of a car reaching the right side of the left
screen at 10:45:11:00 msec appears at the left side of the right screen at

10:45:11:55 msec, we will feel a sense of discomfort at the slight time lag.



For exanpl e, when continuously playing back a
plurality of contents, since the tinme required for a
process of switching content is different for each -
di splay control termnal, a difference occurs between
“playback start tines of thg,content to be
subsequently pl ayed back. rthernore, since
comput ati onal processing capability or the like for
fornLn back processi f content differs for .
FuffHer gt Dh B B RERRI O Higl RGN who e RLtarogienac is
to L1 noRN ' I € sykt; a. differe ,
© ooBuRe BERARARD Dfor SRaMulIEC B b Tuflhgs YRAE ot screon
chERFECHE 1091 381 PUPRRALSMHI YhPiRAYEE hasle AMRGL
di%%lay.control term nal s. [0043] ( Tangl e'ﬁesy fh%ﬁgesat
10MeRS UrINGgEEE, 0 e will fedfere,sedsk 88l 8isRbufiff YdtNGhe slight
" out an accuracy neasurenent by a concrete
differdnicgur ati on of synchroni zing time by using the NTP
client wll be shown. As an exanple, the accuracy
urenent is carried out by using w32tine included
in standard in M5-Wndows (registered tradenmark). )
Ti meSBEnegal SHyor 48 @adqry al RATR ST 1R ftiang [B & etveanday life.
one NP client in a. 22 1ocal area network (LAN). At
Fof RReMl helioBh BReBbiWEBRIEHEC 1N e HEOKTPROL occufred due
l.i.enty: ver t he Lj.ne;.on NTP client.is. e
to £ B G ARHAR PR LR o Ml S dhididing with cach
thet riOehA b r §8Ubhse?
° appr oxi te%@u@y%’egﬁglﬁﬁ%sﬁé%g%gvggg&%% € SHP%?&% 'a_gen'eml
clAARPAMHIARIA] ¥ bRORriRACHHRL 1ikBUnBX ICIOUR A1 4ANEI §8RYare in a
Furthernore, it is also confirmed that anplitude of
getdrel grurpbse $Uostthbllk«enendioty ONieasdintRISIHIEIRRItY to the
time. Accordingly, it is confirmed that solving the
staaideve tides  Ciobedinatab Cnizwewmal Mimesi aplextomomtiygaeatratntime is
of distributing tinme information in consideration of _
providedy r dtoweve: e @GrEracyoRyd Simg eveshzoaizastorPpeesded by the
| nventi on In view,of the above-described .

timg &ﬁf&%?% t56j BEEUBLYt RE pYR 3Rt g% Teqpiged for a
oyl ti-s i zed_pl K t -

V06 & TR FELL ST BRER” BRL 28 B PARAEIORYS AR, ahe

prosRat Sidveiof, BYRGIHGRNLZ HUANLIBEGY 26 BB M: Yime on &

‘syndHrehiRi cibeMRE qBE the fubdticdl tRrédMMBn8 RIMRN i A miti-screen
di splay control termnal having the functions) on a

symdtronized playbaxianpbem @y tdieglANEneahdirge SEFvdUdd Bhetwork,
time information by nmulticast to a plurality of-

alogigs piidly wenegiolg tles rtimal sncendisplied oonérdlhermenabrkith high
Wien applying the configurati-on, the difference

acHERGBdlY upi@st theelasal titec St symclupptantivgy verveand With this

coéﬁe time on each display contrql termpal, can be

FHEAP b0 2a BPHOXPAREERI Y T0RRRREZ G rPlebBagk et vgem With high

accuracy can be realized at a low cost.

[0040]
<Organization of Problems and Overview of Present Invention>
(Organization of Problems)

As described above, although time on a plurality of display control



[ 0044] Furthernore, in view of a problemof a
difference occurring in the playback start tinme at
the time of the process of switching content, another
obj ect of the present invention is to provide a
mul ti-screen synchroni zed pl ayback system a
characteristic of which lixs in a configuration of
23 prefetching and buffering, by each display contro
termnal, content to be subsequently played back.

dewdhen cappbyisygchhenicedfwiir atdeomindestel @Y ddvuphey B3Cksing a
time which occurs at the time of switching content

- gensapl-purpeRspiimesschcirooision technokagyt erinas ehe INT N cHeht, it
. qQf_a problemof the playing tine |engths of the :
18 88‘1&%\2& 1D efoRdizganiEl VT apcwatp dbre veynshsphigtioonteqlired for

PR RS o T AL S5 A o
i ' St h teristi f which |i
e PERERIL A0S, SORIECHALSLLE St ' b,

FuGR&ede, 25605 didigdet o ééd@?aﬁp??pndgeoﬁgvl?% §&&0 a‘gif gplLé yas the

control "term nal W thout wa g for e end 0 _
displagy bestto Dide¢Tyet altlorh@itign RIraviesbaekiifehng Qiﬂﬁkﬁpﬂﬁ%n the

content. Wen applying the configuration, even it the
numbay o hdisplae steregs hiwef tocthet énrbli fdadr of fl@h-@ﬁ@ﬂi"cy content or

di splay control termnal, start time of content to be
compietigaeht |lpad| aspanritvalc k feran dbeodimge heomildedbandaien into
, del ay .in the playback tinme can be avoi ded. [0046]
congy:quﬁgogpm i cati on of the above-described: '
[GOEEﬁhnologies according to the present invention, tinme

chroni zation with high accuracy can be realized by

Si a | - 0 J_me_synchroni i Qn )
ochoar SASRR,  RHER X GnbinWBp 8 SROIE a0 o aplurpliy of
acess af,playi K s di-f ferent .
conOfis? SAEREE Bindreyhfifd M n "HRURH 4 sEhE Hontens 45

diffgyaehfonicaed isplieihicphmtagcCibraidabng GenRteMle tRRE between
pl ayed back can be displayed on nultiple screens.
playbadkhestanr ¢imss no@ thke coatdritgus abé osubseqenativedidyed back.
. conbi ni.ng hardware of a general -purpose information
Furtheserarsi rigneppeemputationsl apyeresaly peppodiyt orethe like for
nchroni zation technol o such as the NIP, it is

PErHYEYng| B2y Bagk GYPERS SALp At Guuipat Hiffetsetos ensit dispbaeemntrol
,tlerr%i\é}%gﬁg%ﬁ%dt%g %’]I%%% %ﬁ%ﬁ?ﬁ%}%ﬁng%r ggd&a?';g%. As a result, a
difference occurs between the playback start times of 'the content to be
subsequently played back among the display control terminals.

[0042]

(Tangibie Result of Measuring Error)

Here, a result of carrying out an accuracy %neasurement' by a
~concrete configuration of synchronizing time by using the NTP client will
be shown. As an example, the accuracy measurement is carried out by
using w32time included in standard in MS-Windows (registered trademark).

Time was set by installing one NTP client/server and one NTP client in a



pl ayback system configured by using expensive

materials such as a splitter for digital video

signals. As a result, the nunber of the display

screens can be easily increased/decreased, and a

system adapted to image quality required, size of the

di spl ay screen, or the | i k& can be easily

confi gur ed. [0047] In the foll ow ng, preferred
odi nents _of the present jnvention capable of

loqagb

a pﬁ@vgéfc@fwact i2shthip dires.feeer briswganide ameven the NTP
d I

_ CI%H%B o g‘?‘ic{: hbe%nlligl ‘P’g:%l Wtésé@:g%:&%ﬁfgﬁﬁoﬁ’ﬁ’zé‘&mg a

B RE Bl B3 BY e is GitiriseDoacts 1 5asHR askarience of

P8R, o 45D Uy 100

mske @& G0N HL8malh Ot eObok NEM BN t FLSE 8RB r8Y RCRE Wb d &ntirmed

pl ayback system 1100 according to the present 7
 thatnoglifwdetowhelerber HessstabRddegdn@ingd obhSeadh measurement time.

expl anat ory di agram showi ng the configuration of the
Adeotdinghg ieenceyfohedrthatsolpliag biac kbsystlestrih8d problems with
a saigl%?é g:iogﬁgggatgclgx? ofrc%sésrrll{)ut?gg Ot?llnrerﬁgtforn’[lg[?gg ]111 cbnmderaﬂon of
the érror is difﬁcult.
10043} |
'(Ove:view of Present I-n.ve.ntion)
In view of the abovg—desdribed- problems, -an olﬁject of the pfesent
invgntién is -to provide a multi-séreen- synchmnized- playback system a
__characferistic of which lies in a configuration of installing a
synchronization server haﬁing-both a function equivalent to that of the NTPl
client and a function equiifalent to that of a time server‘(or a display control
terminal having the functi.ons) on a network (for example, on the LAN), and
distributing time information by multicast to a plurality of display control
terminals connected via the network. When applying the configuration,
the 'différence between the time on the synchronization server and the time
on each display control terminal can be reduced to approximately 10 msec
on the average. | |
[0044] |
Furthermore, in view of a problem of a difference occurring in the
. playback start time at the time of the process of switching content, another

object of the present invention is to provide a multi-screen synchronized

playback system a characteristic of which lies in a configuration of



Referring to FIG 1, the nulti-screen synchronized
pl ayback system 1100 is nmainly configured froma
synchroni zation server 100, a plurality of display
control termnals 200, and a plurality of display
devi ces 300. Furthernore, the synchronization server
100 i-s connected to an NTRXserver 10 via a network
20. Moreover, although a configuration is shown in
FIG 1 where one display device 300 is connected to
profeéching pnaly bubisring, eeachalispl2$ @00rolt teeminal, content to be
| ti-screen synchronized playback system 1100
subseadeatifgpiayedhbagi-o s Sthere pbpbiinanthei sombgutdting,ed deday in
Itgsrgt?. As geigribed later, a configuration is also
PIPESK p P nEREE, 95ClFRI 4t (o rtiaes B a§WHER R condentacan be
‘ cied to one display control term nal 200. That
Suﬁ@ggg?ishould be noted that the display device 300
wn in FIG 1 is representing a display device 300
corinected to the display control termnal 200. [0051]
( NTPregh¥@hofD)in view R il
devi ce connected to t%%b%é?ggfﬁgggﬁgﬁﬁggggégnggggmsOfthe
cotteanstbitti ngried nforl péQyerEitvieodidpse dedditréln t&inal devices, a
protocol. The NTP_ server 10 synchroni zes tine on
fusherhaniether @bpsctt e tisnptasent itvergiomiotorpro vitieas mulfi-sereen
standard to each device connected to the network 20
SYRGRrasizagiop: exsdpm aahgractenistierafnghash {ige inj ansoofigdattaon of

stagl{RE | RRRCK 1908 oM GQUieist R GURTE 100Hmeh@n) PpEk of cach
R B SR SRR 8 AL P
befiel 512608 l?}%tclé’ee?‘bfﬁpue ey P@ﬁt Eb‘ﬁttegfr O heﬁh%ﬁgl\liry%ng the

server 10 has a function of conpensating fTor ti

coRfi fOFatRES WeRdi D eh NQeRyi9aChnle Y f8h W ch QiR differs for each
comuni cati on del ay, by taking into account the

dispbaynenitral i tenmétedia)stalttetiing, of Wontsd e bielguenly played
the tinme of communication or transm ssion distance:
ba¢l00&2pe synchradgred andra tibkmysaktheoplagbasienirencen &e avoided.
expl anation, explanation will be nmade with the NTP
[004blver 10 using the NTP protocol as an exanpl e.
Howeyer, inst.ead:.of e NTP server, 10, connection can
 be naydhe apaheﬁwa@ns%fi&érawﬁagwr&edd’r@ppmmﬁ@cmuréeng to
information_as standard or the tine seryer, can be
the; REPAHT UV CRED e i &Y MEMAEK @A) Wi raieh Aceuracy can be

A KB 58 TR gt66L BBhnotogs, and
also, even if a processing capability for a process of playing back content is
different for each display control terminal, content can be synchronized
with high accuracy and contenf to be played back can be displayed on
multiple‘ screens. Furthermore, since the configuration is enabled by
combining hardware of a general-purpose information processing apparatus
and a general-purpose time synchronization technology such as the NTP, it

is possible to provide a particularly cheap multi-screen synchronized

playback system compared to a conventional multi-screen synchronized



26, conmuni cati on delay'can al so be applied. The NTP

server 10 is a tine server distributing Coordinated

Uni versal Time (UTC), or a tinme server distributing

time informati on based on an internal clock

synchroni zed with Coordi nated Universal Tinme, for

exanpl e. [0053] (Network 26f The network 20 is

a comuni.cati on network for connecting at |east the

NTP server 10 and the synchroni zatjon server 100 so
plaxback pestap) eoriggerad by Msinsickpeasvieomaterials such as a splitter

C nj cation.or single-direction conmunication. The
f%%gﬁpl( V3809 SIGRAF; g%rseﬁ qe,sgﬁtl, rREREEDIOE, the display screens

rk.;such_as the | nternet, .tel ephone. network, )

caggl%éé\%algltig wervee/ ercrg?sgggcao{jsq acﬁ?ﬁﬁ’é‘l @?a%tngt@ageage quality

41384 NS Ky Eﬁ’ I dg, a fporky GOANL ! og
o R Lo B, ir e b S ol e By Bifrea.
[oogypork (IP-VPN) or a wireless LAN, and it may be

wired or wreless. [0054]- (Synchronization Server
100) In the fdlbewbygichiediredt barbosmeats b@OtHEeFRIsERS invention
the tinme information transmtted by the NTP server 10
capiblet lod netliwing 28ch dnactipne mmdnicfiest t described aboveSwill be
own clock with the tinme on the NTP server 10. At this
-deﬁ’\?fﬁ}@?dﬁh@%%chr oni zation server 100 can al so acquire
'[Gé%ﬁtime information from another tine server |
‘ nected to the network 20. That is, the

_sync ni,zatjon. server 100 may be configured to be
~abl eg?grsﬁgnéoﬁ%?lgcol ot her than the NFP to acquire

the. Ekﬁ?’b%ﬁftmtc#%ﬁt é&%ﬁf&%@dﬁpﬂyéa@% é)is'irgm 1100 according

synchroni zation o
to a first embodiment of the present invention will be described in detail.

[0049]
| <Configuration -df ‘Multi-Screen Synchronized Playback .System
1100> | |
F:}rst, réferring to FIG. 1, a configﬁration of the multi-screen
synchronized playback system 1100 according to the present embodiment
will be described. FIG. 1 is an explanatory di-agl-‘am showing the |
configuration of the multi-screen synchronized playback system 1100
according to the present embodiment.
[0050]
Referring to FIG. 1, the multi-screen synchronized playback system
1100 is mainly configured from a synchronization server 100, a plurality of
display control terminals 200, and a plurality of display devices 300.
Furtherglore, the synchronization server 100 is connected to an NTP server
10 via a network 20. Moreover, although a configuration is shown in FIG.

1 where one display device 300 is connected to one display control terminal



27 as to synchronize the time on the plurality of
di splay control termnals 200 included in the

mul t'i - screen synchroni zed pl ayback system 1100 with
each other. At this tinme, the synchronization server
100 controls the timng of transmtting the tine

i nformati on based on the t33re on its own cl ock.

Mor eover, a detailed functional configuration of the
synchroni zation server 100 will be described |ater.
200 006 ] spbay s@aohfonizde plh fedck28Akem 1100 EBEording to the

di splay control termnal 200 is connected to one or :
prysent aghbgdiofienti $pl myt dewiteds t30theratod hass aiefsdfi@bﬂorhter a

%é pl ayi ng back and di spl ayi ng content on the display
‘conjagadionoss alsp pogsible wiera lepldirelbtyagf dosplepl devices 300 are

term 200 ys back the content at a tine set for
CORHNEL o OB ISR repaPt ipimiasl el or il gsolistondtios noted
tha'%\(fﬁcp rd% rig %ev%cheﬁ% %El fnlogkléo:l 6%?%1{'%?&;“%&) % display device

recelv

30@)58&13&&@&3@%9 IS %&?ﬁ &gmﬁ‘n&%ﬂ ar or irreqular

| basi s sync ron zes I'me on 1'ts own cl ock

{QONIPh the time on the synchronization server 100 as
" well as with the other display control term nals 200

i nclONIER servetr @)mul ti - screen synchroni zed pl ayback

system 1100. Moreover, the detailed functiona

confThpuMNEER earanmd] has dwaemyee aldvii gucahhesiedf 1ot 1R network 20

dlsplqy control terminal 200 will be described later.
and geBile( of %ﬁWIEIéngcfemO&)formatlonThasmﬁi spl ay NEPi pmtocol.
Th 8gr S conn cted t.he djisplay control term nal 200,

% iSepTsiy t0 annrheguzes t%%to@nﬁaqbod@@GmWémmmmw time

i.spla nt.r.ol nal 200. The di splay device -

infl 8 68 B Wity sah E%Vdﬁwmwgﬁ g R G AL 8 25 to

A fRka
I”ecatﬁ6§é°ra§£%ﬂﬁéngcﬁﬁ eé pr 01e8%8$xg%ﬁ Gor i gHmple,
traﬂﬁis‘?sid}gréiﬂe%@i%ndb§pérﬂ¥tls a?lﬁ files, log distribution, or the like),
dependent on time, between devices due to the time on each device
connected to the network 20 being different between tﬂé devices.
_ Furthérmore, the NTP server .10 has a function of compehsating for time
error occurred between each device due to a communication delay, by taking
into account the communication delay due to, for example, traffic at the
time of communication or transmission distance.
10052}

Here, for the sake of convenience of explanation, explanation will
be made with the NTP server 10 using the NTP protocol as an example.
However, instead of the NTP server 10, connection can be made to a time
server capable of distributing time information as standard or the time

server can be installed. For example, a classical time synchronization

method such as Time Protocol not taking into account the above-described



The configuration of the display device 300 is, of
course, not limted thereto, and various display
devi ces are applied according to the level of a
general or a |eading display technol ogy of the
period. [0058] Heretof ore, the configuration
of the nmulti-screen synchr®&i zed pl ayback system 1100
according to the present enbodi nrent has been
descrjbed. Wth the configuration described above,
Copigpnigationt geleyntantalic beymppliohouThy NITPyeervackd is a time
W th higg accuracy by the plurality of display
SeVSHt fisfr BHAR nGPeToigaied Afniverl shimay @' DE).t be a time server

~a:plbural ity of. di splay deviges 300. [0059] <Concrete.
' d?ﬁ?§ﬁ§% %PEMH?PFB%P@S‘?@@%M RRJAtag! Pa%‘&lbaﬁmﬂlromzed with
Fi rring-t.o FI.GS, 2 and 3, a concrete scene ,
Coc())lfr&ﬁ%e# i%{?gv rg’raggtlmfl’tf?g §8#BBH-synchroni zed pl ayback
[oggﬂuiring a highly accurate synchroni zed pl ayback
wiI'l be briefly described. [0060] (Concrete Exanple

1) (Networkizet, referring to FIG 2, processing for
a nmoving imge to be continuously played back over
t he Pheimatwbyk a0 1 5pbaymeeMacos KAV forl@nnecting at Teast
descri bed as a concrete exanple of the nultl-screeﬁ
thes Pfdh somiez eld) phay theec kyndHrGniZtion aervexpl BNaboisyto be able to
di agram for describing a concrete exanple of a
- cangy| 4yt Bidkesehiangd cepramvadert b mp st kg ke doediing ¢@ntdwication.
As shown in FIG 2,

Rt T A D N
R L0 e T RO S S S, o
ieagﬁd‘?ir{fgugﬁ%ﬁ%%gs 3»?{;%' %I;}ag%%t%ogg @g%&\%gtlglf:il]p!gl%% Sethork
{LANU,Eln&%ﬁélﬂ“p@gtoco.hvirtual7private network (IP-VPN) or a wireless
LAN, and it may be wired or wireless. '

[0054]

(Synchronization Server 100)
~ The synchromization server 100 receives the time information

transmitted by the NTP sefver 10 via the network 20, and synchronizes the
time on its own clock with the time on the NTP server 10. At this time, the
synchronization server 100 can also acquire the ﬁma information from
'gnother time server connected to the ﬁetwork 20. That is, the
| synchronization server 100 may be configured to be able to use a protocol
other than the NTP to acquire the time information to be‘ used for the time
synchronization of itself. |

[0055],

Furthermore, the synchronization server 100 transmits the time

information to the plurality of display control terminals 200 all at once so



29 that the resolution of the display device 300 is
© 1360 x 768 dpi, content playback equivalent to that
by the | arge-screen display 30 with a resol ution of
4080 x 768 is enabled. Here, for the sake of
conveni ence of explanation, a configuration is shown
as an exanple where contenj7 is divided and displ ayed
on three display devices 300. However, content can
- al so be divided and di spl ayed on two di splay devices
as 30QyaEhfdiite ®he MBHE odli SR! ﬁﬁrﬁ@%‘_ Gﬁ‘ﬁis?}ﬁg% bR kerminals 200
FIG 2 shows -the | arge-screen display 30 as well as
indlhded inithplmayltievtemss3ibreaidtdosianbetiedyient €00 with each
~display control termnal 200. FIG 2(A) shows three
othfirs pldythievimes B0 ymehrahizticoostroet 196 ogntpdlayidd timing of
back at tinme TA is displayed. FIG 2(B) shows three
tragrgpitine dhei ey 3opbravtivn drsedmmrihebdinry opl dpedwn clock.
back at time TB.is displayed. FILG C) shows three
MGREEPEP BelF Lol rustolonn! (AN CRUEAGR At DR iWGoMeR) Gafion scrves
: J tine,. TC,Ls displayed. FIG 2(D) shows three
1053@%1§§d5%?g%§i§%5 on which content being played
[Oﬁﬁﬂk at time TD is displayed. Furthernore, the state
of “‘content being played back between tinme TA to tine
TB | @zbowncenttdierdraliag segeen di splay 30. [0063]
First, referring to the display screen of the :
| ar gehs cligsiay dé itk Gly tedthinglonbent @hewetaStd Ble ©raiR Brality
here will be described. As shown on the display
of sltspden defvitdre3DAr ged Smseefudtsphay Blayisg Mevk ngidi dageaying.
of a car located on the left side of the screen at
copfert o theadkimigy néericehd0i ghtt dhite tishes Hbe sdisphay atontrol
ti.me, TD i s shown as the exanple of caontent to be used
terpgpal pgd @iﬁf% aek &pe copleat ifbrstine seh fperasksoniansacTarding
nd,.TC are al so shgwn. ,[0064] .3 L.spl ayed on three:
to RS, S EreRd TO0; pbarifthglydhe Sidllad Enpltmizal 200
: i ; r t] nchroni zatio
recki (i, i bk infAEnBAEH" Ao Mo MIRITUARA R RSk 2 on o
reod O ] . & -V : t'. 0. ‘ .
e B D P SRR YR e B BBt with
thepfle Of thdeyhélirdnipdtisL96Red 10y W@l aS il Be §1R: display
di spl ay device 300 |ocated on the |eft appears from )
cotthel teftinaide00f inchedatl splthy delicerdi sypaabatkddplayback
-~ the mddle. At this tinme, when the accuracy of the ,
systegme ByHohr oMargoven ithe pdetailed cfumitimtadncenfigussson and
where the car does_ not appear on the display device
hargiynre soatigpratopd the disrl 2y vomiridagninal Wawilh e described
ltreached the right side of the display device 300 -
Afcated on the left and a part of the car went out of
kaﬂg screen. On the contrary, a circunstance arises
re the car appears on the display device 300

| ocatred i .d qf even though the car has not
reag;egpﬁﬁ%bgﬁé tgs¢§e-of the di splay device 300

| ocargd d@i}:}lﬁ?%éﬁ&é 300 1s connected to the display control terminal
200, and displays an image of content to be played back by the display
control termfnal 200. The display device 300 is configured from, for
cxample, a liquid crystal display (LCD), a plasma display panel (PDP), a

cathode ray tube (CRT), a video projector, or a light emitting diode display.



[ 00651 The circunstances as descri bed above

-arises since the display control term nal 200

controls the timng of the start of playback for a

part of the content to be displayed by the display

devi ce 300 connected to itself That is, the display

control termnal 200 connezfed to the display device

300 located in the mddl e extracts and displ ays

content corresponding to the central portion of the -
Theopertguratinm ofaths ecgs.ﬁhér devicet B@0pivbbEngcamse, not limited

descri bed gbove _arises i.f the playback start tinme of
thetfﬁ’éowﬂt Voo display dvipey are RBRkTLASCOTdiRg ethe Tovel of 2

i -screen synchroni zed.pl ay k system 1100 ,
el E s e MO TP AR e rER e Bihce the ti e
: [O(gyg;chr oni zation is perforned between the plurality of
I splay control termnals 200 with high accuracy, the
abovHzgaseslcbethdr b fmitd 9 - 2
“acceptabl e I evel . “[}giOG 11%@%11 Dk %ltg??i %:cglegl?l ?/},rnctbﬁgmzed
playbatk gsyaton 100 tdeoptiagend bodes@nt chibRfiiReki N& been
when the nunber of the display devices 300 on which
degrgthesht With thebeonifigitibraddsatilsql alyedk,ilsighaggditydumsent is
I S because, when synchronized playback is to be
Sy PBPHEY Blevadshadh witintréeh glccuranyl hy theviloesligoof display

such as thre a highly accurate synchroni zed . )
COBY fiokneln 2Be. aad uSﬂlﬁgﬁﬂYieéew Bye pAREAI o dislee devices
30@raphics cards (hereinafter, sonmetines referred to as
.~ & display card or a DSP card) on one display control
{Gdsey'm nal 200 and connecting the display device 300 to
: 'agh DSP card. However, as the nunber of the display
devig s , - SSJ r '
Dy 1 e M D o o et
pr OCEigsi, g f@kimoné AIGY.MEaadsSEsSa cBh¥idle Jdes® JrOtR like for a
ci rcunst ance where imge quality is degraded or an
muiliregeeén angynchrdnopged playithckhuseqtirglpul al bigighdf edaccurate
that there is a limtation on the nunber of the
syrdibgphigpdadeibask 30dl bhdriedhndpscrdthect ed. [ 0067]
(%?ncrete Exanmpl e 2) : Next, referring to FIG
[OQ§ a process of synchronously playing back a whol e
i ma on t{.%eE Iurili y of display devices 300 will be
descri PEEeEsE22 0P8 Adt e exanpl e of the multi-screen

synchr oni | ayba HG. 3 js.an.explanatory.
di agﬁggnaf%er?gr B8t ?ﬁé} ai’cgﬁ%?eegglgeigﬁpq énBth%émage to be
[ SG r Opl.-z I zcordi : X '
comHUISTS FRETL(FPACY gl PhAURRFBLAE ARG AR, 308 wil be
destkBedashevacidie dxangfleSi@emdis 3
three display devicggﬂSOO eachchﬁh§%¥% ]?%H?ﬁgkdﬁﬁ?ybadL
FI1Gli 3plsayn eaplaitoterdiupalm 200. dddeGbisg A cohemsietdlB e of a
: di spl ay devi ces 300 on which content being played
mulfacicradn symenrdAizsl disgplaay edcoFdiGe (3(1Be mieewst thbediment.
di spl ay devices 300 on which 'content being played
[006ddk at tinme TBis di splayed. FIG 3(C) shows three
di sijay devi,celg 8‘08 on which content being played
s shown in FIG. 2,

the multi-screen synchronized playback system
1100 according to the present embodiment can divide and playback content

which is originally meant to be continuously played back on a large-screen

‘display 30 on the plurality of display devices 300. At this time, assuming



32 back at time TC is displayed. [0069] - First,
referring to the display screen of the | arge-screen
di splay 30, content shown as the exanple here will be
descri bed. An image is shown on the display screen of
the | arge-screen display 30 where two |ight bul bs are
serially connected to a podfer source and a switch is
provi ded on the connection path. Al though only an
[ e where the switch i's open.is shown on the
tha&in@%

postin iothe desnlay géedee 09 ds d3i6dy *3068i dpii, T ontent
upred that the .caontent is contentof an inmage where
o R ten! (R PhobiegR ke Bismiey (3 ni B apeblution
o) at tige.TC 0] - -~ \When the novjing i mage
Ofcgﬁgnt Zgggéssc_er’ﬁl%bgggabosleer?’s %’lrv?l&'édsaj?‘?d ‘ﬂés‘iﬂféﬁﬁé‘é‘mce of
RAnhhbge i _ j C it w !l he as shown in .
XA IORe &) PETBHS UL R sl o Bb Grfe R RS cottent 15
diviyed Bhomi Zslhy oD oRbdhrbe G a9 HdSUEI O ¢
nulti-scrégnysynchrgnizeﬂﬁg?aybaéﬁﬁgggte%??ﬁ%ﬁ”’conmntcan
alsdesc ditided alndvéisplayed bretvpeidiépiahamvitss BbbGr 3@ or more
. That is, at the instant of the two |ight bulbs
dispiayufievinend8Py |ighting up just as the switch is

o gsed."At this time, when the accuracy of the tine
[ chroni zation is poor, a circunstance arises where,

ai siGy Aabpws G0 lrgEat-atoR iehe i dohe velbsesthreadispley
devth o8 §iBh SRR R clfhe ool R upial ertmal R0 FIG. 2(4)
sk SR0SAL 20900 LG LS ol Pl i
TASRBLAGEES IS 301l bR ek oS A on i
ety L TPy ST s e
disley Hovmeed @h drhevhieht costeatii bdinki plaved bROY 1t i3 TC is
displayed. FIG. 2(D) showsrthree display devices 300 on 'Whic';h content
being played back at time TD is displayed. . Furthermore,- the state of
content being played back between time TA to time TB is shﬁﬁn on the
large-screen display 30.
[0063]

First, referring to the display screen of the large-sereen display 30,
content shown as the examplé here will be described. As shown on the
display screen of the large-screen display 30, a moving image of a car
located on the left side of the screen at time TA reaching near the right side
of the screen at time TD is shown as the example of content to be used for
the explanation. Locations at in-between tirﬁes TB and TC are also shown.

[0064]

When the moving image content as described above is divided and



In the exanple of FIG 3, a case is pointed out where

i mages, which are originally supposed to.be a whole

i mge, are played back inconsistently with each '

ot her. For exanple, at a shopping mall or the |iKke,

in a case of using, for exanple, an advertising

t echni que (so-call ed Jack)3®f displaying the sane

image on a plurality of display screens at the sane

- ..tinme, as a result of the sane image being displ ayed
digniayedips dhipend ispdpndanes 30 it wélldresas seown indfl€ES.GH(A) to

L Sc ort, and al so sponsors, o ainmed for a _
2@2’%%‘30%‘“% (R SERG E’P’LW\%&‘ mgygkgeome an issue in the

G P S04 ARt AR ) B B d Mo g e

conmmer cr al

poSANGYAD hﬁgg&p%ﬁ?ac 3y s, ﬁ%qgmgg%g%ﬂ%t P oL0C ¢ he car

present e , since'the time ronization
thdreteaeBed tthe ALHT ahdd Yo Othdigspliay &ants aloot €508l S the left
200 is perfornmed with high accuracy, the
appbme drdestire edd spiobfamealigphe déwitgaed deat@ in the middle.
acceptable level. [0072] - Heretofore, concrete
Atethdppims, ofharhdhmureduracy eeh thy rtame osyimadonlzayleacks poor, a
. requiring highlg accurate tinme synchronization have
CUFRBT ARSI SV here thfect ol Wheigipness ondiki djspkay device 300

1o b RS S5RGBT e e
. ' [ il fi [ f -
cisRPRSEIoSh ieBh bt a0 U ERRE IR Pl g of e
_ . . i on of
SGI%E}@.“ [&)n @hé %Bﬁttfaggag gﬁg%xléigjfgn%te' e ?{Ijlg{e% éh%rcélgeqﬁpears on

synchroni zati on sgerver accordi ng

thﬁeﬂﬁgf#ﬁm@bld@ Bbobﬁ)cﬁeé&rlh%@m'ﬂcﬁ’e eAve!nSt ch the car has not
explanat ory di agram show ng the functional * ‘

reacholl ithe riiitand Ol ftthe EYPLRT OizaBo0Nossicwesn 100 [eft.
according to the present enbodinment. [0074] 34: . .

[00&S]shown in FIG 4, the synchronization server 100 is
mainly configured from-a tinme information receiving
sectT%‘h gioumstanicae eet desrgikmictabone 1@dsen tinoer the display
section 106, and a synchronization time transmtting .

condzel fegminyel 0FaprHel fthe iming af the start of mdeyerck for a part of

. receiving.segtion 1 IS caonnected to the NTP server .
the E6GeH! RSBl GY Tas BioTRk CyienpBR: Samnasied fatselt

Lt g Lon 108 . nected to.t . .
Tl B et §isBiesaRER ] S3Ruba SPETRERE Do B display device
300 located in the middle extracts and displays content corresponding to the

central portion of ‘the content, for Aexa‘mple, and thus the problem as
described above érises if the playback start time of the portion is early or
late. However, with the multi-screen synchronized playback system 1100
according to the pre‘senlt cmbodiment,rsince the time synchronization is
performed between the plurality of display control terminals 200 with bigh
accuracy, the above-described problem can be mitigated to an acceptable
level.

[0066]



[0075] (Tinme Information Receiving Section 102)
The tinme information receiving section 102 receives
time information fromthe NTP server. 10 connected
via the network 20. At this tinme, the tine
i nformation receiving section 102 can also transmt a
time information request gjgnal requesting the NTP
server 10 for the tine information. Furthernore, the
time informati on receiving section 102 nmay be :
confiagticathriy (thanudnfiguPd@bARIIORKECIRELNE tenldment is
di fference between the tine on the synchronization
effsaiwewht@Ghantirhbe 61 1 displdied MliRes a0vasn #Ridlo cbhRnt is to
NTP server 10. Furthernore, the tinme information
be dévidiedi agd stisplayed1B2largy. b denisi hecatbet ovhac aiywehronized
the tine information froma tinme server using another
plapbaslotoio bemsstarartd on ersenalémuorher2e dispbnefeitess 00, such
etting.Section 104, Timer, Section 106) .. The
as {hree & SLERINgRRERicotY DEdE0BEGEi Plegbale cap ke easily realized by
. inf.ormption fromthe ti i nformati on receiving -
installifk oRir S et b deds [The GOFE oM ISet FBTabdo as s
: CL| | at- on the timg.infor i,on. . Tha
aisfiGSCEpb b 3 BRPTREE & [ TSPkl (Ol @fpingl 200 ane
conlnkBRnONHNRi{H1TRT 4SHEL | 7D 18648 tHGpILd | RALGALET as the
by the tinme i'nformation received by the tine ’
nurhb¥é:06BhE WisFiRgednibes 300tin@Pedidd; tHO@rbéd®RinS e6dd i
106 is a cl o%ks}of the 35 synchroni za?i on serg\slg(?atdlg%gmmd
by The disphay seatiodntelfindiagoa fomnelaviadd pkeeqsiMy dfMBontent
_ with the tine set by the tine setting section 104 as .
-increRecst guvdng discThea cirtemsdantd whel®Gmiagecprdflityls eldgraded or
froma_ systemclock or the like of the _
an MAsHrBAMLals shogpedepnd gbust Br shxaldpbe. ngtgd7iat there is a

limitation on the number of the display devices 300 that can be conpected.

[0067]

(Concrete Example 2) _

 Next, referring to FIG. 3, a process of Synchréndusly playing back a
Wilole image on the plurality of display devices 300 will be described as 2
concrcfe example of t_he multi-screen synchronized playback. _ FIG; 3 is an
explanatory diagram for describing a concrete example of the multi-screen
synchronized playback accbrding to the present embodiment.
[0068] |

As with FIG. 2, FIG. 3 shows the large-screen display 30 as well as

three display devices 300 each connected to the displéy control terminal
200. FIG. 3(A) shows three display devices 300 on v?hich content being
plaYed' back at time TA is displayed. FIG. 3(B) Shéws three display
_ devices 300 on which-eontent being played back at time TB is displayed.

FIG. 3(C) shows three display devices 300 on which content being played



(Synchroni zation Time Transm tting Section 108)
The synchronization tinme transmtting section 108 _
generates time informati on based on the tinme kept by
the tinmer section 106, and transnmits the tine
“information to the plurality of display contro
term nals .200 all at once. 3Fhat is, the
synchroni zation time transmtting section 108 ,
mul ticasts, based on the tinmer section 106, tine
baakf af tiats ©6 isntlsplayedg a predeternined tinme to the
plurality of display control termnals 200 in the
08¢t i - screen synchroni zed pl ayback system 1100.
Furthernore, the synchronization tipge transmtting,
. sect i st agfersimsaloshendispbay seincadot thelagaamaseen aesplay 30,
above-described tine jnformatjqn. At this tine, the,
AR FRATD A PRl Wﬂfé&wgdgwb% 108 Jgpge is shown
- transm t, 7the ti { nf,or mat i on. wi.t hout ,performng,. '
o PO Rlef ottt SLhRd e s R tip il e fsciid gt butbs
ard SN RRRB UL RY BELEPRBukloehl 2A0iIdei bl RdetYon the
of display control termnals 0, connunlca%l n
cdumbtiog, pafh.t hﬁiﬂh‘o‘&gh 68878k image WHale kFe MHtEKEs open is
- the NTP Server 10 the synchronization tine. _
sHovan o tHd dspigetscestnl 08 thanastdnabicanedusplay BoARS M bissumed
the tine information to the plurality of display
theb e obntemt s nanserB00 ani infap e whake nige swithaicomet at tieme TA,
influence of a transm ssion delay due to the state of
clpprd ot timenl Sseoh opaniat tonete. | i ke. Moreover, the
o mchroni zation tine transmtting section 108 can be
E@ﬁﬁﬂi gured to transmt the time information to only a

par t the plurality of display control termnals .
D00, Wheh Gatmpuieg hagh o’ s SePriRe Bornge divided and
j r J: t ek nf.or mat i on. t €,
i e S IR S SR
3((89U! e RR8hSac yOb £ G Shid:A28Hl | in
(i'tﬁf or ma?i on or?yaé]f ?l?l?eeggﬁa}rl %Igsi&gbh[%ggéﬁécgﬁm a ‘lssue fn the
-mtiR 8t SyndionisbicChlamakk GeRtd AUNA &k cefbciNbove at a time
synchroni zation server 100 according to the present
paanbetionantn HES. bB@). deBicati bedat Anc didimgof ahé evo light bulbs
- . above-described configuration, the time on the tiner :
simadtanepushelightingsa justas the wyichivnlosed. widththis time, when
Coordi nated_Uni versal Tinme based gn the tine o o
- thEnRGHUREY oM LB ilPEdSYROHPIHEALIIP 18 RORSr 2 Gircampiance arises
he sane tinme, with regard. to the plurality of ) -
W piey BE ST LIPS A Rl SV 380 digelved G 1 Aiaokey device 300
_ | ti = scr een .synchr oni =\ k tem 1100, tinme..
Lo 1 ThE SAANP T, FEE PRV BER PEREE AF B So displey
' 0 oL 6 der i : .
sck ST 00puHIRE 9igld N 0505 R405T HEHERT) Bepice 300
lo8steldnenNHR Bdfe iglddt natgd, ov mH thagsk, g dhQinidthBce arises
informati on based on thé tinmeS on the tinmer section.
wiéiG, dvtvheossstis tihenstiheeswitchatispleystldn castispay tdaeice 300
error can be suppressed to approxinately 10 nsec on
lotaedave thgenidibe epens, thadightupekb dispbfyadhen the same display
synchroni zation server 100 is_realized b%/l a_hardwar e
SCEQRHT iZPPtapbnbaiuble dightabplp tdispleype o thpadisplayadevice 300
ener al - pur pose information processing apparatus. For
logﬁ%@%fﬁﬂlgﬁés rsé’é{ ﬁ%é‘é’-by har dware such as a central
' {Oyaz?iessi ng unit or the like based on a program stored
[ storage section, or the like, for exanple. '
[ 0080]



<Har dware Configuration of Display Control Term nal -
200> Next, referring to FIG 5, a hardware
configuration of the display control term nal 200
according to the present enbodinent will be briefly
described. FIG 5 is an explanatory di agram show ng
the hardware configurationp3of the display control
.term nal 200 according to the present 37 enbodi nent.
[ 0081] ~ " The display control terminal 200 is

mai fhythe erbingle od HIHB, & € i%EiiomeedTeﬁDﬁm&é‘Ema%ele@hmh
256, a network i nterface 258, di splay interface

are mtgma}iyi sappeskdite btar Waodée Eﬁéue Faret ey adrisckoit@ oakistently
_gl urality of DSP cards-262 are connected to the
withjegshathent efomenample. ataz shoppisg wiallber thye dikmedntedase of
to the dlsplay devi ce 300. The nedia interface 264 is
USIRG O AP P n 28 AKPTHAME tpahaiaue (sesakad gk oif displaying
th 266 t.0 be inserte th i n, or connect t her et o.
° FoBEIfrage on a phEr SPLaYaS@Sﬁ%% a efm%@éneen%sr gresult

254 |
of ﬁ{a?ngag%%ductgg:%émﬁogfw?%ﬁp a %—ggr nz?nq%; rreﬁ%?%/r (gw1,ewers
: feelaars%ﬁggg‘f‘?ﬁ&%ﬁﬁf&%ngﬁﬂ ol Wb on Qrs! Bead hﬁﬁed-@aﬁ J@%sational

IS a magnetic T ecordi ng nmedi um such as a

conﬁhéknﬁilf Effect Bhes @ﬁ&d@@@%ﬁ@@nb@u@ﬁ?ﬂﬁ?' E@ﬁegr@&ﬁ' £ %oss -of

card. The recordi ng nedium 266 is or” exanpl e,
the GHFROMT aoGRidRERAMN. a MR RV wiah DYE- RuHtRW:t 24t B%cﬁromzed

DVD-RAM a BD-ROM a BD-R' RE, a nenory stick
plaﬁv@éi suséemdl k0hdenending ta t&l@rmasetntf ¢mbhd{ment,stincethe time
ademark), an SD card, a USB nenory, or the |ike.
synF fatmn between the plurality of display control terminals 200 is
.-performed with high accuracy, the abo’ve—described pfoblem can be
mitigated to an acceptable level. |
[0072]

‘Heretofore, concrete examplesr of the multi-screen synchronized
piaybaék requiring highly accurate time synchronization have been
_rizdesel:ri*bed. _In the fo‘floWing', ~ the l‘conﬁguration of the multi-screen
synchronized playback system 1100 capable of solving the above-described
problcms will be descri’oed in detail.

[0073] | |

<Corfiguration of Synchronizaﬁén Server 100>

Next, referring to FIG. 4, a functioﬁal configuration of the
synchronization server 100 according to the present emﬁodimen’c will be
described. FIG. 4 is an explanétory diagram showing the functional
configuration of the synchronization server 100 according to the present

embodiment.

[0074]



For exanple, data of content to be played back is

stored in the HDD 256 or the recordi ng nedi um 266,

and i nage data decoded by the CPU 252 is sent to the

DSP card 262 via the display interface 260 and is

di spl ayed on the display device 300 via the D SP card

262. Furthernore, data of Béntent can be also

received via the network interface 258. [0084] 38

term nal 200 has been briefly described. Each

f uncisophednt he Ei](spldiaythbom@fmchrdlﬂzmml s2@8r 100 is mainly

descri bed bel ow can be realized by using the
configuesdifaun | Hétnhandormatipesowetesg satiomhd6d, skiikedetting

in the art can readily correlate the above-described -
sediapiddite acamerrgmvémibd Oéncm:tdné fimebrowAation time transmitting

ntrol termnal 200

confi guratjon of the s | ay.
seqfaak e d %@1 ERHm s t eeln Oﬁ@aaw&/éﬁ%w& pegiion 102 is
col AR 5o FAL S g0 1 Ying e depgi A20. of e, the
Sy Mﬂ%‘iﬂ o&rﬁeh?raq{sﬁﬁkﬁﬂg %%@{mﬂl 1(5&9 dJTEFJS%%%]QQ to the plurality

eSCFI Oow can a be provi

ofﬁ?ﬁﬂﬁy%ﬁﬁioliqgngfna@gw()ay Control Term nal 200>
Next, referring to FIG 6, a configuration of the

[o(wﬂpl ay control terminal 200 according to the present
enbodi nent will be described. FIG 6 is an

- expl éhaioinfodinagicanRshewing SectisnctdDnal

: conflguratl on of the display control term nal 200 S
accoldengime thdopnetiont wmsodingensect{@086P2 receivehs time
shown in FIG 6, the dISp| ay control terminal 200 is

infpamatipnclsam E}lﬁrMR poTica 4O ennefied iin Fhﬁlﬂﬁ@%@ikﬂ@rg At this

ection 202, tlne setting sectio 04
e e oo G roRmsH %5%%1"/ éeﬁfapfa”lr?é S e Cangmit a time

i R A T %%Tg. NS ORI guPedOF rg, time
1ni%rfrﬂa@o’ﬂ9 Cﬂ%ﬁ@hﬁ?&%@gﬁ%%ﬁ ?edyl@{)ﬁg,a%%tlon 102 may

control section nage

be REFIRReE 16 . trmlﬁllaf&aﬁknbﬂ&emf@w e SFEdreRbe %;l:@ween the
~ includes a buffer nenory 218.

time on the synchronization server 100 and the time on the NTP server 10 to
the NTP _sérvcr 10. Furthermorse, the time information receiving. section
102 may be configured to receive the time information from a time server
using another protocol connected to the network 20.

[0076] |

(Time Setting Section 104, Timer Section 106)

The time setting section 104 acquires the time information from the
time information receiving séction 102, and sets time on the timer section
106 described later based on the time information. That is, the time setting
section 104 sets the curremt time on the timer section 106 to the time

indicated by the time information received by the time information

receiving section 102. The timer section 106 is a clock of the



[0087] (Time Information Receiving Section 202)

The tinme information receiving section 202 receives
time information fromthe synchroni zati on server 100.
At this tinme, the tine 39 information receiving
section 202 can also transmit a tinme information
request signal requesting ghe synchronization server
100 for the tine information. Furthernore, the tine

i nformation receiving section 202 can be confi gured

syhéhroh@08iad de@yéhe oy NChentizald QBc6H VEls 43R 4 function of
information relating to the difference between the :

ketpimg oimd heitytied reonk zadti bp saf \tﬁﬁelﬁﬁtiﬂgdsédﬁoﬂ 1R as the
on the display control termnal 200. [0088] (Tine

stagdard.ng TBedimen s20dpnTi0feis Senfigane@B)m a systedih€lock or the

.. time setting section 204 acquires the tine :

- likpgridheetynehtenigationserveel §0f Brmetdmpler ecei vi ng

[0 tion 202, and sets tine on the tinmer section 206

cribed | ater based on the tinme infornation. That

is, ine.. setti tion. 204 sets t t

e kiR AR Tad ISR SBiRE SRt W8 nu cated
b . . . uid.by the ti - _
P2y ol e bSO BY, B PESISRIRY BRel 15 agmerigys ame

inféMati®ntbMedChn Fhe ihife UepPRY HON R sebBLR 1Y %ﬁio transmits
, rig t1ne

The ti'nmer section 206 has a“function of Keepi

thewiite trifermbfienset theyphhelity o cﬁﬁfé%aﬂg%xﬁ%ﬁ 1PMiREE B50 all at

‘the standard. The tiner section I's configured

onde.om dhsysismtbboclynohrddieatibke tirhet heardinspliay section 108
control term nal 200, for exanple. [0089] , :
multicasts, based on the timer section 106, time information indicating a
predetermined time to therpiur'ality of display control terminals 200 in the
multi-screen synchronized playback systeﬁ: liOO. | Furth.ermor-e,r the
synchronization time transmitting section 108 can also be configured to
broadcast the above-described * time information. At this time, the
synchroni'zat-io.ﬁr time transmitting section 108 can transmit the time
information without performing compensation by taking into account the
influence of a transmission delay between itself and the plurality of display

control terminals 200, commuﬁicatioﬁ traffic, or the like.
[0078]

| That is, unlike the NTP server 10, the synchronization time
transmitting section 108 can simﬁltaneously transmit the time information
to the plurélityr of display control terminals 200 without taking into account
‘the influence of a transmission delay due to the state of the transmission
path, or the like. Moreover, the synchronization time transmitting section

108 can be configured to transmit the time information to only a part of the

plurality of display control terminals 200. The synchronization time



(Pl ayback I mage Hol di ng Secti on 208) The

pl ayback i mage hol di ng section 208 hol ds data of

content to be played back. For exanple, the playback

i mage hol ding section 208 is configured fromthe HDD

256 or the recording nmedium 266 descri bed above. The

pl ayback i mage hol di ng secBfon 208 may hol d cont ent

read out fromthe above-described recording medi um

266, or may hold content received via the
tfaé’éwgiﬁé%ﬂlﬁédl%P%rtkanmlériﬂléc?émalfOEmagop tosihe plurahty

ﬁ? g Control ,Section 210; Timing Control Section .
of %Ijla}’ ontro ﬁ?émtmﬁsr?gooc%tar BeWat PRoiS, 91 2an also transmit the

onf uring the dis ontrol section 210 notifies
tuﬁeb?é% Hgg?ﬁf¥l?T%%ﬁ¥%§a?%r each content to the
'[ Q e playback control section 214 based on the tine

ﬁ%@ by the tinmer section 206. At this tinE when

cont HRyeiThYe, PhRY fithcBRfal acPhHkatdtidn O Ctﬂ@t gfﬂ ghghation

a case the pl'ayback of previous-content as no
- se@aeen 10DougbotdiggPkayiRClpresaitt nbBiibRmtt BEs ni?é%tn descnbed
content has passed, the timng control section
Accandinigangethchabplvaydmckibstiacbnfiigueatddn,t bige neme on the timer
, content and notify the inmage playback control section
segtiop 306t pleitsalfecamobe sanchivaipt dyhidk ICafrditmcdditiversal Time

%Uﬂten is started after the playback of the previous.
ba eh%%leewéeaﬂa%w\?é?weéwérﬁna @h‘? AGLR servysr ahbaaoid at the

e, L SR b e SBD bl 20
lo ftec? h"gﬁﬁ ¥ Bg%uﬁﬁ %}p}fie%l E% A rokifed! eﬁybrﬁc §§'stte§i°1100 time

["aybac revious

cah meegiﬁksﬁr%ﬁlé’é@ behge & %ﬂgﬁ%&‘bpi% &@ﬁr&‘le%%mﬁﬁgfsegbo' Where all

started. [0091 confrguration o
thd EffioRg d@@fﬁddofro%?%.t g@ﬁzriﬂ- Bu tlﬁﬁdsﬂhﬁl\fgn%’ﬁ‘éﬁs‘ce@ﬁnology
a solving nmeans for the prob em t'hat the playing tine
su¢tengtthe NTP hee sdiminaond et nisiticasiiad thorihbénformation based
respective display control termnal's 200. A plurality
Onoifhedrflgm agn dbat tislert segtiomal P QR00Muareovers| whed fimet e set by
l'ti-screen synchroni zed pl ayback system 1100, and
ERSHRG ERNPUCALGoNBY SPPBEESEg anppaBimpto)y df0 misec on the

t |t s 200, t f
aV%rragE' VPR i H D 2% s ook S emvama o0 i

'rea‘? z@ﬁ' B?I vel{%d '}gt@onﬁ) UI%P%Pe?‘ﬁ]ESQPEagéSO%he same as that of a

respec pl ay Cont o
J n ba : .
2o SRtk iL inORERLER R URUSY BURHAG, OBl S, 1 i

realdizZR¥i B hbkdWRal LM Es Aldehtg ﬁr@&e&%ﬁ@ uﬁ?ﬂ"&eme h]ge based on a
accunmul ates, and inmages to bé played back w
prdgraposiarey 1ﬁhi ftordgd serti @By tHHke! ﬂ)raexampler.
100803
<Hardware Configuration of Display Control Terminal 200>
Next, referring to FIG. 5, a hardware configuration of the display
control terminal 200 according to the present embodiment will be briefly

described. FIG. 5 is an explanatory diagram showing the hardware

configuration of the display control terminal 200 according to the present



41 | drge degree for the content to be played back
afterward. Furthernore, also in playback end
processing for the content, there occurs a difference
in processing tine lengths due to the difference in
t he processing capability of the display contro
termnals 200, and thus thg difference will be |arger
for a larger image to be played back. However, the
configuration of the timng control section 212
emB88nkRed above enables to avoid these probl ens.
[0092] That is, when the playback start tine
[008df] for each content to be played back by each
di splay control termnal 200 is reached, the timng _
~ contTh¢ dsgday eon2idd tfeomindl Q0@ndsmaindy poafigusd from a CPU
content without_ waiting for the end of its. playback '
25 memmenys? 1.y HEUR 2576, teheetiveork istarfaost 25 s dispdsyinterface
ince the playback start tjne of the next content is
26§ i AR JBRIRC% RB4pI dJBLRRAT e OFF Phe PREGIBLSE DSP
t. 1s del. .. accymulati.o f t del ays .can .
cardP e e Bo SR el he, SR B R e 20, ol Pe SRR being
: Lon. of 4t hey: [ CONLRAL  Wigh | m t th .
OB ouP W B HEEPOOED, e AT ek 204 5o

codfi @iy 1O GART et 9floARPLOXEITRE Ry maYehab 68 8GO RESinserted
~and thus pracfically no problemis caused. [0093]

thet&nsel aynisanéd oherSest i on 210; Pl ayback | mage Readi ng

Section 216) The pl ayback i mage readi ng section 216
[0083df i guring the display control section 210 reads

data of content held in the playback image holding

sectTioh ODB, 28Ad i rarginersl-phépewmesental mproiceegjog unit, for
' Iaybaqﬁ control section 214. At this tine, when
XdIBRIG nUDES FEBPEY g 1B ROR prRdugtoR pegrotyorlded  read only
_ membry (ROM), aJra-ndom'acce'ss memory (RAM), or the like. The HDD
256 is a magnetic recording medium such as a hard disk drive. The DSP
card 262‘is'a so-called graphics card. The recording m-edi_um 266 is, for
example, a CD-ROM, a CD-R/RW, a DVD-ROM, a DVD-R/-RW/+R/+RW, a
DVD-RAM, a BD-ROM, a BD-R/RE, a memory .stick (registered
trademark), a compabt flash (registered trademafk), an SD cérd, a USB
memory, or the like. |
[0083]

For example, data of content to be played back is stored in the HDD

256 or the recording medium 266, and image data decoded by the CPU 252
is sent to the DSP card 262 via the display interface 260 and is displayed on
the display device 300 via the DSP card 262. Furthermore, data of content
can be also received via the network interface 258.

[0084]

Heretofore, the hardware configuration of the display contro!



t he pl ayback i mage readi ng section 216 can transfer
data of the previous content to the image playback
control section 214, and at the sane, can read out
data of the next content fromthe playback inmage
hol di ng section 208 and buffer the sanme iin the buffer
nmenory 218, for exanple. TH&t is, the 42 playback

i mage readi ng section 216 can read out data of

content fromthe playback image holding section 208
f%fﬁﬂ%ﬁe58%ch@% Q658 BEESYe desribidy bEakh sfupction of dre display

t he .next cont i s reached.. Moreover, the, buffer L
o4alie AT« 2D fesRBaC T PEIR. Gty Bhe eHiFRL bV using the
a r [ Q I gher speed ,t.h th .
AR et SRR s b0 Bees B DBl "HiBC e 1 m remaily
i 0 f I .
PEely I R AR, MR Ee YEnEla (RIS the functional
cdrffadirafione @l GRe2 MfisPRSCrdoReEbIaleMAISR! VRR) a8e@ribed below.
solving neans for a problemthat, when continuously
Fyplthyinngrebache aaipbws-debéibed hadvedres coalfafr@fondaes only an
bl ank while a read processing is being performed for
examepleexand entdedi catedt herdware 66r swatichigige fpar dheall of the
previ ous, content to the next content. Mre ' B
fugstiens jadaieydisphen conkpl igrmpinat 28hdeperibed Welo woraraelso be
or.the Iike, a circunstance arises where a bl ack
PIo¢t ‘is displayed for a nonent at the time of
[0%§%iering,processing of readi ng the next content, and
contents are not sw tched snoot hly. Furthernore, when

%Py kot dusdlih SPERYpIGOUE ol LGN 20700 | 1) L8

I
-in-the multi-screen's roni zed play g?k system 1100

readwd:he efd@ifonbenic. bhef @ohfigdrfioR! &Mthalisplay control
since tine required for the read processing dlf?gr

tefmomicithaaddiding thehplpaydead lensh @i dnt il 0hecnibebbd. FIG.
to be played back next is varied. However, the _

6 gendt axphtnanryf disgeapl sydailg iandygectiead ngnigutratdon of the
216 descri bed above enables to avoid the problem

dng@gg,cjontrol terminal 200 according to the present embodiment.

[0086] |

‘AS-"'S,hOWIZ.l in FIG. -6, the displéy control terminal 200 is ﬁaainiy
configured from a time information receiving section 202, a Vt-i-me_.setting
section 204, a timer section 206, a playback image holding section 208, and
a digpiay control section 210. . Furthermo-re, the display control section 210
is mainly configured ffom a timing control section 212, an image playback
control section 214, and a playback image reading section 216. The
playback imége reading section 216 includes a buffer memory 218.
[0087] |

(Time Information Receiving Section 202)

The time inforrﬁation receiving section 202 receives time

 information from the synchronization server 100. At this time, the time



That is, since the playback i mage readi ng section 216
perforns the read processing of the content to be
pl ayed back next in the background before the
pl ayback start time, the tenporary playback of a
bl ack screen occurring at the tinme of content
swi tching can be suppresse®® In other 43, words, the
pl ayback i mage readi ng section 216 will be perform ng
doubl e buffering. As a result, a snooth content
inwinativiongecemite seetibnz 202 {:ﬁﬂgﬁ}*o (tDhsgh iy a Gafier @hformation
Section 210; Image Pl ayback Control Section 214)
requesti pggal pleaysabre ctim rsoncheenizetion] derven pOAyFackhe time
ata of c t transferred fronlthe pl ayback i mage
in ERGHH0G- s ‘f’i’fgﬁ@% dBESHAE iGIeBNALIPR FPER) VIR W‘Ffé@‘l B2 can
ntro ction 21 The

be G BT Belt o3t e O Ratteerivatianeriar P 100 mormation.
rellﬁkr%lgr Z{d @(e Qiflffgféﬂeagefi}?é@n CO%BGH(?P nghls r%a%tlon server

converting data o 0 an

108'a§1@adhe&'i‘ﬂetd’1§ﬂ§é ﬁfsrpﬁi‘ﬁ chh of 38Bn i1 tz*@@ di spl ay
devi ce 300.- Moreover, ‘although a configuration where

[0088]ee dlsplay‘deV|ces 300 are connected to the inmage
pl ayback control section 214 is shown in FIG 6, this
i s fOFinze Seottims fentlenddAiTimeart®eatomnt 266y ati on in
FIG 5. Accordingly, it should be noted that one '
di sprhy t@@@|S@é“@@@e@‘hgmQ%aﬂlereslﬂtfoﬁn@sprfnd@amnﬁrom the
t he hree dIS %HFeVICES ggg shown in FIG 6. O

tino R DEmAon LarAbMEese i 205 PR ShdimenRe o mareseotion

o 4 St hr L T ok s i
f f
490701,y 5B S OSSO O L o

1ncﬁl’:§l§:@ntbyemﬁ%d't{ﬁ@t iNRIReRh dRR6{VRe Dy Bihet I"lﬁne mformatwn

appl i cation of the above-described conflguratl

recpli oitigepedthod 20 plrayi fngeki setianobl of aC@l%‘i:Enbf 'tﬁe display
varied due to the difference in the processing

coxtaphbirhiingl 300 eacthudiisph ayctiont2d hiea funedioR 08 keaping time
5hoblen1that the playback start tine of content is

Wikaitiecdmg et thy tiisetinef fegtivpsectinntHt aethe standard.  The timer

section 206 is configured from a -system clock or the like of the display
éontrol terminal 200, for example. '
[0089] |

(Playback Image Holding Section 208)

The playback i_mage holding section 208 holds data of content to be
played back. For example, the playback image ﬁo‘lding section 208 is
configured from the HDD 256 or the recording medium 266 described
above. T};e playback image holding section 208 méy hold content read out.
;from the abbve~described recording medium 266, or may hold content
received via the above-described network interface 258.

[0090]



time at the tinme of content switching, or the Iike,
arising at the tinme of continuously playing back a
plurality of contents can be avoi ded. Although these
effects are extrenely inportant when continuously

- playing 44, back contents, the characteristic of the
present enbodi nent lies in4@ configuration allow ng
pl ayback of content based on the tine on a clock
(tinmer sections 206) which is synchronized with high
accukBésplareondmhSergioradhns: fominnhEopint| Sention 212)
desc&jbed above becone effectjve en the - |
conf i'gr SOVEE CenbRE| BRFSIPD Ttk coalttttpy e display control

oS 2Hd PFUBEs oy SR er PP eRdPt 2867 fopfolpelo the image
J | | oW 10098} <Ti : :
PIEC Bl sLoion QY0 o Wl kBB by the gy section

206. 3At tHYB tBMBCHHRRI %l b ¥R RO/ iAE tRldl %ﬂlﬁxﬁlit{?%f contents,
present enbodi nent wll be described. FI 7 1s an

in ex phenaico pyaybiaagr aimptoriodeswrtbhngad het nelde@dewdn though the
synchroni zing tinme between the synchroni zation server
piagircndtarhdinde sfilraghe gt ot ottentrimal p26e dacther tiriggt control
the present enbodi nent. [0099] . As shown in FIG
seqtiopctlol girRgchangenéhe iyl e 2aei of thet newt content and
cecording to the'gresent'e odj.nmen

h
noLify cHico A2 EE | Bl YDarY e5 o rssaupari%:qﬁﬁg?n%@lwo that the
eI SeTyer - o
I BE 8 T SO B BB T PS8BS b B mevious
cohlh AATEgebhe, BAFONANIGRE SRR U IR ERTO8108 Hvious

cohfAHele MRFBRALMYoDEQANGAIY D ARIBHOME iMabl Blay B4 control
a nessage identifier + checksum a server port,” and a

seston €214 idfe tiStsiadback tsthR; timhereofl tHommRii Oteal &o that the
i ncluded in the synchronization request nessage, for
playeanyl & tHe0d:@@fous content is interrupted and the playback of the next
content is started. - | |
[0091]
The configuration of the timing control section-_212 described above
serves as a solving means for the problem that the playing time length of the
| same content is varied for the fesﬁective display _contrb-l terminals 200. A
plurality of display control terminals 200 are included in the multi-screen
synchronized playback system 1100, and when the: c‘ompufational processing
~ capability of the display control terminals 200 ris not uniform, a problem
arises that there is a difference between the playing time lengths of the
- content for the respective display control terminals 200. Particularly,
“when continuously playing back a plurality of contents, the difference

between the playing time lengths arising for each content accumulaies, and

images to be played back will be temporally shifted from each other to a



45 response nessage received fromthe synchronization .
server 100 (S110, S130). Subsequently, each display
control termnal 200 transmts by unicast the
synchroni zati on response nessage to the
synchroni zati on server 100 (S120, 5140). As shown in
FIG 13(C, a nessage identifier + checksum a server
time, aclient tinme (beforé overwite), and a client
time (after overwite) are included in the ,
lar gy eBEQNiFg Al , M XA €
%ow% i nfé?éhg%aﬁﬁgpg§§?)l y§€%ﬁtbrafgg Etqu m ngT 2@% t%gﬁnore’
als®én pOof b @itr &l peoddskidiefod 1he! sisifteRt, TUBRENE QNI § @ erence in
response transmtting section 220 for
progesmisgitime depdthe duenmhthendiffdrenoe {1 SO bse: J¥BEGAGDability of
[0101] Heretofore, a tinme synchronization
the shigplay coasrad tarmipats 20Re apd dbunthediffetiemoatwiliase bager for a
i descri bed. By .the gbove;described process, the times -
AT MBI PR iRja%sd ekl afleBRY o the copfisaration®idhe timing
chr.oni and..al so the s hr oni zat i on server 100
conti 1 HePRer 1 o S GiBid pt REVRGR RS dbrmptab pmhse
[OQgF sage, the difference between the tines on the
plurality of display control termnals 200 and the

di f frajenge PeiyeRo ﬂltazgl%\fg O%Llﬁetiﬁ{bﬂ sEN&o} iéﬁ?ﬁg@o.net%ﬁp to be

di splay control term . Furthernore, tl
plageh Gacknby aacBNd Bl #ecokPfd ICRAnA0E0 200 #SteddhlB, the timing

I nterval between the synchronization request nessages
contequeatiop 2Ihderdibledndbasedrenidliccsmgnt twitleo@f waiting for
di fference detected. [0102] <Prefetch Processing
the gedtnfdss playbackiesad, stasbgrinynack of BHeGne:d, cantpnef eAsh result,
processing nethod for data of content and an effect

singthEheoplashiack Partdeme phébie merG coptens snmeiptaineak even if the

1 dtl(}%g{ gm sho E% the_hgr ef etch processing nethod :
play 1Y o PhePirréeehtcatiebyilfettlay¢dlgpumulation of the
deiay:s can be eliminated. Moreover, although a part of the last portion of

- the previous content will be omitied, the omission will be limited to

~ approximately several frames for content of approximately several seconds,

and thus practically no problem is caunsed.
f0093] |
('Display Control Section 21.0; Playback Image Reading Section 216)
The ?Iayback image reading section 216 configuring the display
control section 210 reads data of content held in the playback image holding
section 208, and transfers the same to the image playback control section
214. At this time, when continuously playing back a plurality of contents,
the playback image reading .section 216 can transfer data of the prévious
- content to the image playback control sec_t'ion_214, an& at the same, can read
out data of the next content from the playback image holding section 208

and buffer the same in the buffer memory 218, for example. That is, the

-



46, FIG 8(A) shows a conventional continuous

pl ayback schene for a plurality of contents. FIG

8(B) shows a continuous playback schenme for -

prefetching a plurality of contents in units of

rolls. FIG 8(C) shows a continuous playback schene

for prefetching a pluralit#g of contents in units of

contents. In each diagramof FIG 8, the horizonta

axi s indicates the passing of playing tinme, and
plajhatiic amege pkadibackegimwr 83 6i cap réateouf detnbénrontent from the

required fromthe playback start to the Ia back end
plagbady tnage holdaghsastiama0s dntthadpekem rgcthemdgyback

des cr| above. Moreover, in FIG 8, faor the sake of
SR GTE éﬂeéwé? ceRistAnsaieda QB QNsEr Bt Bygiker memory 218

is ERARIRCE HE @%%%&n&s?cgnéa@éhepr’iwﬁ b2 4 higher speed
thaEltflé ’1 ﬂcﬁr % %‘z\segﬁﬁg,zdﬁgh% ﬁqg\fgﬂtii%?gb the memory

cont ous pl'a ra p ur al
2543@@&&{6&1 Mhdde, %r@ﬁdaﬁfﬂlh’ described. As shown in FIG
8(A), when playing back one content (for exanple, :
[ooeentent A), buffering tinme ta is required before the
content will be played back. Furthernore, as is
al r Sy eindtgdatiohnefl ¢hyt hlaybaokeimag erdading beection 216
pl ayed back varies dependi ng on playback processing
deseabadu pbeve oferveg ha&jl%rﬂoé‘{/m@oﬁ?@?@ls £ ¥ rmpbm thawﬁd when
thus pl ayback Ien r th occurs, for exanp
DEWRIONS hB Béfmg\/fb@ﬁ f‘rfpg 02 rcam%lﬁ% %6?ﬁeéﬁtg°teé ‘Slank while

J f%%ﬁipéﬁée%?ggt Eé‘tﬁéngf?%ia{fﬁﬁ fob R AR g Rbii g fime of
sw1@£k?§x%ssfr gl Cﬁ{%a f)é—”':sééfu E}Hﬁ ﬂt ktg Qfleeﬁ%gt 88{6‘3}%{ More

er-m nal processi ng

spe‘a gy L?v@fkgs%iagru EﬁEGJd'ﬂtQﬂt tlﬁ’ WTJ\@V %rbﬁlaﬁl\’%'rl fhe like, . a

into a structure of processing tine
clrdﬁﬁﬂsﬁaﬁ@éi ahes GORERNE mlaay kaedon aceRpyrd i&t 4 R€oment at the
conventi onal schene, buffering tinme ta occurs before
timeont buffeAnigspilcdyeihgoat kcadinaytivchettengitbngramy cohtents are
occurs at the tine of playback processing of 47/
‘notcowmitehtd Amanibl s onFerthesmotechivign pr pbwsbitng ft displayc control
occurs at the tine of switching fromcontent Ato
tergipile 0B indHydpdwion @h% SRIEE croRnt wchgoweée@@vhgck system

tinme tc. of content bufferin ta jis started
1100steads he spms ¢RiEat pﬁhawe&s Ba’égbfféﬂc S‘é‘ﬁa tg@? &payirgd for

el PO S OssiBL RS OB | B SRS star time of
coﬁ?ﬁ‘{)% ¢ erPlaa/%gioéflc next 1@%&%16&?8%5\?\76@%1‘ ath%o{:](gfﬂ%%%ﬁm of

a plrayback ‘| ength error
the%a&ﬁabﬁgﬂhﬁgcmlﬁg delcfBn! £18GEYAHAL @B olE érﬁ%le to avoid
ayback praocessing of each content, playback tf
thetrﬁahgﬁ content D cannot be matched with playback end -
tlne of the continuous contents (contents A B, C
[OOIﬁ] Thus, the conventional schenme advances playback
start tine of content D to perform playback
pr ocelEasi isg skrset et Playdagk dyibegek reading seetion 2d6npenforms the

I D and the playback end tine f the continuous
reag gpROSHESINgr of ﬁ%@ é’rﬁ’éﬁeﬂ%@\éﬁe avsdcbrek Ag*t on tiesbackground

berBrEN5 a"qk}g?t%"%? AR R PR LM poreen

occ%rn%lgl ap th&AHLENL E?:on%eﬂ‘togw@!c%)ffg cgﬁcﬁe suppressed. In other



[0107] Thus, as shown in FIG 8(B), the
"~ mul ti-screen synchroni zed pl ayback system 1100

according to the present enbodi ment perfornms

buf fering of each content before the playback start

time and noves buffering tine ta to the mddle of

pl ayback processing tine 03-the previ ous content or

t herebefore to thereby avoid pl ayback del ay due to

buffering time ta. This prefetch processing is mainly
wobk&¢ T ( ol r ILng sectipn 216
Mk o s e sPBE PSR B fging double
buffbfinBacka s anakhnerr L4 i e

T oCrc cannar het atioddt AR RR A PRESSIENIR,
[0Q9dcessing in units of rolls according to FIG 8(B)

48 [0108] ' Thus, as shown in FIG 8(C), the

mul t({Displagel onyred eotionell ) fayhee R1SpSCRTIBO Section 214)

according to the Eresent enbodi nment is configured so

t hat Thevigpagrrnlagbptlaydsadiolofsectienp2édi oms playbeck , data of
~_playback . of %he next content is started at a timng
°°‘§PH¥BWS§W? AT oF e peagiyimege meadingt sachion 216according

1$..1.s al so sible.to avoid pl ayback delay due to ,
to 3 iptBe b BT Bertyming Fonirnb o ureedh g hechesas playback
in F . in mbi nation. This Ltching .
com MO Retitn? R ik T Bpd RN pRtipien Abrises 300,
20121 - : | ication, of .
R UERIEY ontls B R0 DL DPBRRBL AL Rhee wigma
d eagtferShgoihet fhka ] at, _ oh s
] PR RrE etet B SL IS 300, MBS pou o
coigurationgwhioc ebsdendispddy dksicdae3®d iaft RahadeteiOtOBle imaoe
~ Heretofore, the prefetch processing-nmethod accordi ng =
playbagitieopires eettiemBadiissho whais BEEN,ddscls hed Sirf€fHondence:

,gy the application of the configuration described

wit 689&0%f%lwa@m gt BHE 14 médscardugiphiteshioinl § bdatatedfthat one
d.ﬁ]]ontgnt.is Bla ed back_can be synchronized with -
GISREghEPViEScd Qc;gl}o‘f’ﬁema;%ﬁ'clatqoéﬁeﬁmnéérfmthathmﬁhwet display

3 bi nchy oni.zati on_ et hod descri bed. above - .

de"té%g%?gge ?%é{‘é’léh‘u%yééa ési Rt FSBERE: & f‘%é’leealrf‘éﬁ to say that the
vl £ eep..svnghr-ani _playback with higher :
e RLes SRR GRRRL 380 B B ol o9 B Trsee plasback

conliel GREERUSH b Bot AnfA¥A fhedefyy,Obl em that content to
be played back last or a part or all of the content

[00P®] be previously played back is not played back, and
thus, especially in a case of, for exanple, ‘
contletatafory, phayfmyptbacl configreidbni 0BgMeOWidfley control
| ] ke, the provider of the commercial inmage as well as

terpe! pOfateyding tanhepprent coredivict bekfieeh ddsthivet. By
f eel i ng. anxi

the appl_ma ion ofotlf‘xse' a{)g&el—%]escribed configuration, a problem that the
playing time length of content is varied due to the difference in the
. processing capability of each display control terminal 200, a problem that
the playback start time of content is varied due to the difference in the read
‘time at the time of content switching, or the like, arising at the time of

continuously playing back a plurality of contents can be avoided.

Alfhough these effects are extremely important when continuously playing



<Modi fi ed Exanple> 49 Next, a nodified

exanple of the multi-screen synchroni zed pl ayback

system 1100 according to-the present enbodi nent wl|

be described. A characteristic of the nodified

exanple lies in a configuration of transmtting a

pl ayback start signal by ##lticast instead of the

time information transmitted fromthe above-descri bed

synchroni zati on server 100 to each display contro
backercanteaits,20e byharatterisaist .ofThs, piesetthemmbmstiiicad lies in a

exanpl e, a synchroni zation server 500 is adopted
Conﬁgé!tf@'féﬁnoﬁﬂti‘ﬁ@gsy}ﬁﬁmﬁ@kl ghiciogteniebrasd anGheafitheqon a clock

cont t.erm pal i s. adopted instead of -
(tmﬁ{esa?éﬁﬁl%lyz noHSeR B rhvag r%@eg[mﬁll] high accuracy. The

sol\‘._lglégt%]eg %ngrfatb %%?g{e%g{' at Iagarq)ér e%verme epf?:ctlve when the
f it h i

con %ﬁ%ﬁrug?%gg tlgat Qied }?yéqgihérgégh% n?ﬁtvlﬁgerg% er%c getween

the EyFeh@diSa@én @éf}v}e@nﬁj(pﬁﬂd Qhégﬁ?}'ﬂ‘a§%‘fftﬂﬂ ttR8inal 200 will be

functional configuration of the synchronization

des&Eb¥€lin 500 faneaiging to the nodified exanple.
- Elenments that tare substantially the sane as those of
[0088Fk synchroni zation server 100 described above will
be denoted with the sane reference nunerals, and
det aillimg Sypihanatdaion Matbof>wi || be onitted to
thereby omt .a repeated explanation. [0112] As
shoWeXtnTeieaing tot REG.sYne Hiwsi Yachspnizatioamstmd sccording

to &EcPrdiat o bidigia: L%f P o Tl oTRh e 48 dpbithtory

{1 06 d t |t tt '
cioel |G 485803 32! Buback o e n%ﬁﬂe‘%. GFErRD the
syn@hifdiﬂ?!iﬂleﬂ e fQN{ b@ lé.'iﬂt iRNG 6%? %%EJ“%Y Q@]ﬁﬁmscﬁ @'Oto accordmg

signal transmtting section
to tEORrbSHtalhBidigherdthe pl ayback start signal

transmtting section 502 will be descri bed in detail.

[0099] 7
- As shown in FIG. 7, according to the time synchronization method -

according to the present embodiment, -the:synchronization server 100
regularly transmits by multicast a synchronization regquest message to a
plarality of =dispiay conirol terminals 200 (S100). At this time, the
synchronization server 100 can also be configured to regularly transmit the
synchronization request message by broadcast.r As shown in FIG. 13(B), a
~ message identifier + checksum, a server port, and a server time (standard
time; time information) are included in the synchronization request
message, for example.
~{0100]
Subsequently, each dispiay control terminal 200 sets time on the

timer section 206 based on the server time included in a synchronization



50 [0113] (Pl ayback Start Signal Transmtting Section .

502) The pl ayback start signal transmtting

section 502 transmts by nulticast the playback start

signal for notifying a plurality of display control

term nals 600 of playback start tinme set for each

content. The playback stayt signal transmtting

-section 502 can also transmt a content ID as the

pl ayback start signal, for exanple. Therefore, the

B eCeERd Tl Bt TreR P oihfitp  ferB 17, G110,
S13nag$ dgsequeh ey | &dctofdispnRerbnh@l didrih; rad A oy

.33? di spl :} contyr ol ter mlgla?’g 2(1)1%%!1 ngﬁrﬁléggpi%d?ﬁgéﬂﬁm by
unicadttthe synekroms yad on aesgetkepiny baektos et eyachkBRization server

[0114] ‘Furthernore, the playback start signal - '
100t (8h2hi t3i4). sedsi choB®2 ivaR1Gr ail{@) 4 hecplagybaddntifier +

start signal at a different timng for each channel
chepk§ypep f5FEeT Hme. @ alipaciims fhefoss giarwriten emidt & ichignt time

ﬂ:secti oni? 2 can qil ao trapsmt the playback start
(aftgf QRaTWIite)Teot Dol rae S dR JBRISTRRBIQNIEHAPR FgSRITARE WESSage, for

exafle T st aEhbT A6, T el bR cadral sonigabi 00 can be

confi i} 0 001i.'d itti
0 %“r a?écin. id Iﬁgt%l%(:&%ac 0% CSS"B Rforf ?E{p bgu?eeﬁpgtnlgﬁ o transmitting

nsmt t a start ‘signal prio
seciRbRYRACkr kM im {t1iNe 1Y SnRheSSLAHBE e, HsLd :
start pl aybacsk o'flK?he c%ntent af tler tﬁ% prele%gtse % ned

[01PEFiod, instead of transmtting the playback start
-signal in synchronization with the playback start .
ti nelerewpioterartine; syhehmpndydiack psbersk Ricgbding to the present -
transmtti n% section.502 can transmt a pl ayback
embgpdapens kasaibeenddesetihed t h&ty pihsy bhekewiektribed spracted the
.. _before or g’fter#he predeterm ned period counting :
- himgy BPnaaPﬁFé 5 of HnBtEY poRiro] tarmsipalss300 wrayhackrostiasd, and
' si gnal _before. t he playback art tine, based on any, of
alsg h%leme W%C&ma‘@&ﬂfgea r&’%veﬁ}q t “HecBiSipoSsi BPeFvipe the
ig.ansmit. L ALl pl r{..sianajls t he
RE ag}g A gf(mf‘r@'p‘br&e ﬁ%sg«{rgg, 6%3%2%&‘%:% éetwo%él {hoe BN the

start tiIng, error

Pm%ﬁ%ﬁ?é gfesgi;lﬁjﬂrc%rﬁfolt & niin@VP 20l - 2l Rthe S&i@f@én&@%ep‘%een its
own time and the time on each display control ’éermi-n_al'ZOO. Furthermore,
the sﬁnchronizat'ion server 10\0' can also adjust time interval between the
synchronization request messages regularly transmitted; based omn the
magnitude of difference detected. |
[0102]

<Prefeich Processing Method>

-Next, referring to FIG. 8, a prefetch processing method for data of
cbntent and an effect t‘hrereof will be described. FIG. 8 1s an explanatory
didgram showing the prefetch processing method according to the present

embodiment.

[0103] .



[0116] <Configuration of Display Control Tefm nal
600> Next, by referring to FIG 10, a
functional configuration of the display control
term nal 600 according to the nodified exanple wll
be described. FIG 10 is an expl anatory di agram
showi ng the functional corfa guration of the display
control term nal 600 according to the nodified
exanpl e. Elenments that are substantially the same as
t hoskI(of 8{tA)eskkb wplaayonverti ohalt esmimedus?2plhydaskrichethe for a
above will be denoted with the sanme reference

plmalitsr af sontands.deFAG édBémMmaimtm@neqﬂayxbmk beheme for
omtted to thereby omt a repeated expl anat i

prefpichyng. a pluralify Gheaptanks Rpainity oft rdlsg| sEIQ&yS(C) shows a
control termpnal; 600%3 mai.nl y. confi gur ed om a

COIHP%%%W@' ark schems) fof QEEfe/P bugs%@tl&wtgﬁ cQIHgnts in units

of BaREREF " SLURHER B rBHR ARLGNE, E8C neBpllagl Ciages e

PaS}gI% Pgﬁﬂé%lgg: tgrﬁ:z'% @dymﬁﬂgéﬂegéﬂgglf%c{/kgg}c{(&@sw ﬁﬂ: of content
eRdd AR e pladbddiestraYDAEK JIRPRRK 8R8I RYoPEYL! @each of

16. However, the characteristic of the display
theC(‘Ddimﬁmhoﬁsepmy’maJCRG%dmﬁsda&ﬁﬁib&‘dﬂaabby i‘Méreover, in FIG. 8,
. functional configuration of the playback start signal
forr tpesaknpfseotvanie802 ahdxphmmation, g casatwbéres oty @ontents

212. Thus, the playback start signal receiving
(cogérnts dh 806, Ahcdaneneontimaansly pheyes badety skl 2svin ¢xample.

%g descri.bed. [0118] (Pl ayback Start Signal Receiving
01844+ on 602) -52 The pl ayback start signal

CorF eRere ol R3R, IRATLIRS RE DU EE playbac
scﬁe@%;ﬁaﬁﬂa&%ﬂga&? obBidd28 BRI BlcAged | O OEASZghOWB in

con sectlon

FI®! 8YR3C Kwﬁaptm&lﬁg%aa@ e QntdAtmng %&aﬁi;ﬁéﬁb%iﬁtent A),

start in accordance with the playback start “signal
buffedngf tiifeedaf someyercd! dybaek t5¢ agdntehgnadll rige gﬂuy&g back.

_ section 602. Thus, the timng control section 212 can
Fumbeirhgre, hus. nsna‘;gea@j( ayidadk tuoatiengthset pnercadidninio be playcd :
pl ayback start tim ng of content regardl ess of the

backi warigh depepfig s piayPask precesriagl agpauhty oif each dzsplay'

ter
control tcrmmzﬁ 200, and thus playback length error tb occurs, for example.

Furthermore, when switching f_rom one content to another content (for
example,from content A to content B), as is already stated, depending oﬁ
read processing capability or the like of each display control terminal 200,
switching processing time tc occurs. |
[0105]

Referring to FIG. 8(A) while taking into account the siructure of
processing time req-uired for content playback, according to the
conventional scheme, buffering time ta occurs before c‘on'tent A is played

back, playback length error tb occurs at the time of playback processing of



-[0119] Furt hernore, the playback start signa
recei ving section 602 can also realize a function
substantially the same as the tinmer section 206 of
the display control term nal 200 described above by,
for exanple, receiving the playback start signal '
transmtted fromthe synclyonizati on server 500 on a
regul ar basis at a timng at which mlliseconds digit
and smaller digits becone 0 every second, and -
contdm@nAf ehdl fehtbAe sSAPRIAO [pﬁ_‘B Beddiflk REmE ARt $Qur$ 86 1thOime of
212 wth high accuracy. I'n a case of applying this ,
swithiifig gfroat | @michhed tionicngtaantd.ol Fatkiwiag 2dehesswitching
only to adopt a functional configuration
progagsmambimalte pf chetedns ilfaringetimientang stanm¢d Bir content B to
section 212 included in the display control term na

be played rcki prapish And. after (epPmpéctiomeplaypril aficomtodt B is

sl OIS0 ChaR S, UL e adat e of

[OI(%é nmer section 206 included in each display control
ér m nal 200. [0120] <Second Enbodi nment > : Next ,

a MAlstd +86EReRs %ymggg%% of! M&?gg Eﬁﬁé ; é,nséléggack length

according to a secon Iment o e p

errolr neRibdoRwitdinpeparessinbetime 53 EhamBR-3:4 hat tar gﬁayback
substantially the same as those of the nulti-screén

procassiy @fi zech pdantbac kplaybhen dddGisesef i e @bPveannot be
will be denoted with the sanme reference nunerals, and

matefegdivithl pdaybarkacidhinthef ébé asintinuvesamintéms (toatents A, B,
t hereby omt a repeated explanation. A characteristic

C. Bi- t Héuss ddentoryissifinedichiems advagcenmiaxhackt sient time of
confE8 8 AL SR BSOL IO Ll 400 NV EOLLNE s i o
confEOR e LB EL PRSI b3 PO RATSH, W e
e B SR SRR SO e Pt chere
arisddh tgroSrde@Ra Sy ek @P&@iﬁgni)@b‘sbﬁ&tkpiéyﬁ ®Htk or a part-or all of
content D is not played back. | ' |
[0107]

Thus, as shown in FIG 8(B), .the multi-screen synchronized
playback system 1100 according. to. the present embodiment performs
buffering of each content before the playb.ack start time and moves
buffering time ta to the middlie of _playbaék processing time of the previous
content or therebefore to thereby avoid playback delay due to buffering time
ta. This prefetch processing ils mainly performed by the playback image
reading section 216 described above. However, playback delay due to
playback length error tb and switching processing time tc cannot be

eliminated solely by the prefetch processing in units of rolls according to

FIG. 8(B).



1200> First, referring to FIG 11, a

configuration of the nmulti-screen synchronized

pl ayback system 1200 according to the present

enbodi nent will be described. FIG 11 is an

expl anat ory di agram showi ng the configuration of the

mul ti-screen synchroni zed 49 aybackS system 1200

according to the present enbodi nent. [0122] As

shown in FIG 11, the nmulti-screen synchronized
[0pigdyback system 1200 is mainly configured fromthe

di splay control term nal 400, a plurality of display

cont Fuis,t exsmishalven 200, FEhd 8(C)) uthed i mayltdfscebespl @yhchronized

devi ces 300. The characteristic lies particularly in_
rlaybpoh sybiemall 180 miccgutiagitorthefprehentding b dignandris reoinfigured so

termnal 400. Thus, the functional configuration of
that g vep SHITERE PoRY oAk PErtE nRIevVADRS Wontetse pdahackhed tha next

det ai | . 23] .54.via.the ne rk 20, .and can set L
o ERE I e o0 G R RECHPIT SRRI R (ko ors Grakhadon AL this
: Lite he NJIP..sef D Furthernpre, the
G A ORI oy M PRE6YEE bty e fig 1o va vy

syl {C i [ (o n e-1i I .
e Bl TE g N shlfay B TP (MRl his
switeRingObrdcRE SinBalsSma Ry GRmfd g d Bg thB&ifld LoSEbE 8 tion 212

synchroni zed pl ayback system 1200. Furthernore, the
degtirpidayb@ant rBY therapplidatid@Oof shisauigtdiediiva, MeyWckadelay

plurality of display devices 300, and can pl ayback _
dugéntmaybark tmesti spbaytbdest de 8liMinatedy maldr onitzatsane time,
- wWth the one or plurality of other display control
switghifgnaracesgin g fimeote required fof thseswidthimgi prypcessiog can also
b fEnctigﬂﬁl'configuration of the display control :
O° FEMHPAM®- 400 . wi | | be described in detail .

[0109] |

VHer_etofo:e,- the prefetch processing method according to the present
embodiment has been described. Since, by ‘the application of the
configuration described abo.v.e,. piaybé.ck start times at which entity data of |
content is played back can be synchronized with higher accuracy, the
application in combination with the time synchronization method described
- above enables to achieve a significant effect that 'rlnuiti--screen synchronized
playback with higher accuracy can be realized. Furthermore, since it
becomes possible to avoid a problem that corntent to-be played back last or a
part or _all of the content to be pfeviousiy played back is not played back,
and thus, especialiy in a case of, for example, continuously playing back
commercial image or the like, the provider of the commercial image as well
as the broadcaster can expect commercial effect without feeling anxious.
[0110] |

<Modified Example>



[0125] <Display Control Term nal 400> Next,
referring to FIG- 12, the functional configuration of
the display control term nal 400 according to the
present enbodi nent will be described. FIG 12 is an
expl anat ory di agram show ng the functiona
configuration of the di sp‘l1 y control term nal 400

according to the present enbodi nent. [0126] As
sho i n Fl t he .di ay control terninal, [
tn%ﬁ*ﬁ%ﬁé&"@%tﬁ%élhmﬁ‘él RIS R PGRTHER p#w}ack

202, .the ti: setti

syséﬁﬁiﬁ.lﬁﬁ S5araing e oﬂfefSPP St e Frteibea. A
chaﬁfc%ljz&? 4(3% tﬁge(ﬁg ng Se E @gé:t '119n 21&:@%4%98 of

back I'mage h Fur t her nor

uau@Eﬁ&h@/ &gﬂ wbcﬁegeawrblgﬁ& i r@hﬁidﬁs@ﬁfs‘t&&r &t ftﬁé)r@ime
etim contr ol ‘

section 212, the image pl ayback

inforantiodl 1Seetiiard2idm ahd dtheveptaydritedd isyageroneadidg server
section 216. 55 Mdreover, the playback inmage reading
100sect¢ambh Z16plamy conobldermiealb #00ebymendtiga®18 Hbusy i the
the display control termnal 200 according to the
modifiedt examph rﬁeﬁFHWZW éﬁ@‘(/@' SO0 dpaadepiet ivtteed of the
the display control term 400 lies in a functional
SYD%WI@}.?% Xerv et 19Gca0d Rc %S@rlﬁ& 5oPHW] ieFpinal 600 is adopted

st I SRS SRl S e et ol
[Glhr}ansm tting section 402 wll be described. [0127]
<Configuration of Synchronization Server 500> 7
Firét, referring . to F_-IG. 9, a functional configuration of the
synchronization server. 500 according to the modified example-will be
described. FIG. 9 is an ekélanatory diagram showing .tﬁe functional
‘configuration-of the syﬁchroﬁizatibn :server 500 accofding to the modified
example. Elements. that ‘are substantially the same  as those of the
synchronization server 100 described above will be denoted ‘with the saine.
re-férenée numerals, a_Lnd detailed explanation thereof will be ﬁmitted' te
thereby omit a repeated*-explanation;
[0112]
| As shown in FIG. 9, the synchronization server 500 is mainly
configured from the time information receiving section 102, the time setting
section 104, the timer section 106, and a playback start signal transmitting
section 502. The characteristic lies particularly in a funcﬁonal
configuratien of the playback start signal transmitting section 502, Thus,
the configuration of the playback start signal transmitiing section 502 will

bhe described in detail.



(Synchroni zation Time Transnitting Section 402)
"The synchroni zation tine transmtting section 402 is
connected to the one or plurality of display control
term nals 200 configuring the multi-screen
synchroni zed pl ayback system 1200. The
synchroni zation tine transﬁﬂ.tti ng section 402
generates tine informati on based on the tine on the
iiqer section 206 included in the display contro

[0t i nal 400, and transmts by nmulticast the tine

info tion t 0 or plural Lty..of display
cont Fytfaéﬁﬁ'r#%rﬁ[ ?‘%’é%ﬁ%&dﬁ#f%&e?mﬂrﬁ?si -screen
sync ' ck.: t : . qQr:di n ,.the .
FunctTErLipT el AR SN R Al RESHEL Y. kiRt by
ik it i Rgoseot | 402 i b tia.al Ly _

i B B e T o Rrng  plia BETR Mspley

cod8] Qbriih@ls WINIINpREbhEI ReMVEmclQ0t 68 HadhNgokRnt. The
the first enbodi ment descri bed above. [0128]

plasbaek atat ejgrndidrmonfitgnp abcon &2t ten alsbttrasangencontent ID
sgnchr oni zed pl ayback system 1200 according to the

as phe péntbaskbvidr rergnahadorbexampkss cr ThextfoBy thikesynchronization

appl i cation of the configuration described above, a
sergf 1100 dy mnfagprads 6nipekds 3y BlokistyRaREsemERY SERHRR (not

sl 6T S Ly (gea Bk BLTI06 TotRICER BOpS: dee phurality of
di_sgg%fo rr%:nttzlo"i SEl qgaﬁ% g%B; ﬁ:p:g%&gd Qh%a%x?ﬂgﬁf%r%i ég' nc_)chronized

ng to enbodi me escr

' plaajlgggﬁ,syggeg{nltlbg; vi ewpoi nts of installation cost,

 rmnagehent/operation costs, installation space, and
- [otiwg like, a multi-screen synchronized playback can be
- realized at a | ower cost. Mreover, taking into :
ac c OEmtth¢dreoteqadier lagbacig staot tsi genlisiyacdmitingasécaivn 502 can
the display control term nal 400 can be configured to
trapemgio e plaxback Starseigminder diffdesplthyine e egcBothannel.
conpared to other display. control term nals 200.
Fuftgfsz@?res the PlWQ%@%ré%g%#ieFfﬁéaméWisﬁﬁﬂPnoW% If&n also

B YRR ey SR R B LT ARGt e o
_ t , Lo byi t '
cobBBLSU8eFE P11 BF SLoERH Shocklrth bR BB t0 e

AR AR RO AT RS R OB 1o
trahBeEUShOHIWFbALIN dthe Ei%%]ﬁnqir@&i €&l thecns bkt H@rt time by a

present invention. [01 _
predetermined period to start playback of the content after -the
~ predetermined period, .instgad of transmiiting the playback start signal in
synchronization with the playback start tim.e. Furthermore, the playback
start signal transmitting section 502 can {ransmit a pléyback start signal
indicating that playback will be started before or after the predetermined
period counting from a predetermined time.

[0115]

By the application of a configuration allowing transmission of the



Al though, in the nulti-screen synchroni zed pl ayback
system according to each enbodi nent descri bed above,
a standard timer of an operating systemis inplied as -
the configuration of the timer section (clock)
- provided in each display control terminal, a
configuration is also possible which uses a
mul timedia tinmer allow ng for higher accuracy instead
of the standard timer of the operating system for -
plagha¥pbart Wdrnit Before okl glaydbbRNstafl fifle BASM lonNGnfiof the
the timer until tinme synchronization is perfornmed tan
metheds uppredbeddaband, wbeovars sintisei to bEAGHES a plurality of
needl ess to performtinme synchroni zation frequently,
playbacki stact sgnabyhg Hhomlaxihal stabatiknaiand pliayheck error due to
-accuyracy can be realjzed. Furthernmore, a
arrizghfdigieaty Be msvorRck st segnalir@nchmsurpicasdbns of
[OIE first and second enbodi nents descri bed above
di fied exanple included) is intended for inclusion

o AL B GO SLABSLEIEECT o
Synmx‘?,n'béregcﬁlrﬁ%ﬁg‘?%( BXEt e @a\fhﬂ&iﬁtrlﬂl Hﬁﬂﬁkgﬁaft%n of the

di spl ay control m nal s and a synchroni zat

dispiey vesntednneehek] t &6 hectdingl td Yhef mai s @exa/HIE Ovill be
term nals, characterized in that: the synchroni zation

‘dess@bwér iRIG. ubi@sisa asy BRplamaiEat idisgtaneshovaRgNtlid i f@ctional

section for simultaneously transmtting tine
conffigliortien icdrthefdiapkyoedntod] termisgh 600 enceatingrioshevwrodified

to the plurality of display_ control devices; and the
exagquw aﬁ@@ﬁp’psothqt@rﬁj Aestariiglliy ke same as those of the display
control te_:fminal 200 described above will be denoted with the :s-afne
reference numerals, and detailed explanation thereof will be omitted to
thereby omit a repeated explanation. |
[0117] 7 _

As shown in FIG 10, the dis?iay control terminal 600 is méinly

" configured from a playback "'Stait signal receiving section 602, the playback
image holdi'ng' section 208, and the display control section 210.'
Furthermore, the display control section 210 is mainly configured from the
timing control sectioﬁ 212, the image playback control section 214, and the
playback image reading seqtion 216. However, the characteristic of the
disﬁlay conirol terminal 600 lies particularly in a functional configuration
of the playback start signal receiving section 602 and the timing control
section 212. Thus, the playback start signal receiving section 602 and the
timing éo_ntrol ser-:tion 212 Wiil be described. |

[0118]

{Playback Start Signal Receiving Section 602)



atime setting section for setting time on a cl ock of

the display control term nal based on the tine

i nformati on sinultaneously transmtted fromthe

synchroni zati on server; and _ a displ ay

control section for starting playback of content at a

pl ayback start tinme set fd¥2 each content, based on

the time on the clock of the display contro

termnal. 2.The nulti-screen synchronized pl ayback

syst Ehe aplgbdekg stagt ckiinal 1 recdiaimrt ctiped 402 thaeives the

t he synchroni zation server further includes a tinme °
playbeek nipré stgnad i mr theettnodgoniapsiopnsarrer eP@crndfranséers the

synchr.oni zati on server, ,bas on_ti i.nformation .
IR V@dﬂ\l)%‘ai&gac‘?fgf%FR?tlg?Tigz-rruIT%‘PE’E‘F%ﬁontwl section 212

o B TP RHSE RIS SRR S BBl M Bonck st
i BEELBR- PN 50 . SUDEBRISOUAODSUTHSE, B raycs

sta?@%?@xa@r}ehéﬂ@né NfeQti®at 600. Sfhus, the timing control section 212

can notify the image playback control section 21.4 of playback start timing

of content regardless of the time on a timer section of the di_splay controll

terminﬁl 600.

[0119]

-Furthermore, the playbackrstart. si_gngl receiving section 602 can also
realize éfunction substantially the same as the timer section 206 of the
display crontr.ol terminal 200 described above by, for example, receiifing the
playback start signal transmitted from the synchronization server 500 on a
regular basis at a timing at which milliseconds digit and smalier digits
‘become 0 evéry second, and transfeiring the same to the timing . control
section 212 with high accuracy. In a case_of ‘applying this cOnﬁguration,
~ the timing control section 212 has only to adopt a fun_ctional configuration
substantially the same with the timing control section 212 included in the
-display control términal 200 described above. Furthermore, the
application of the co'n-figuration enables to avoid degradation of
synchronization accuracy due to time error on the timer section 206
included in each display control terminal 200.

[0120] |
<Second Embodiment>
Next, a multi-screen synchronized playback system 1200 according

to a second embodiment of the present invention will be described.



received froman NTP server |ocated on the network.
4. The multi-screen synchronized playback system
according to claim1, characterized in that:
the display control section provided in the display
control term nal sinultaneously starts playback of
content which is the sanesgs content whose pl ayback
is started by another display control termna
included in the nulti-screen synchronized: pl ayback
Elesysttenthat SareT sabmantiallsc trenssyachy ahbzedoD Ity badlti-sereen
system according to claim1, characterized in that:
syncheogize gl rlyybark sybtegedilBndgrcoiliedeabéve wHE bié sighated with
-, control termnal prefetches, before a playback start
they sgpes gtferencee aaMaat, eaRd | detotlsdhedplsmehivanthereof will be

' 1di ..the pl K t tine. 6. The,
onfEh TP RSP o)A adhari o o
Wy . ' - 1n_1.hat_ .. the di .
s LT IR A58 g o 5178 i

400 8hMMAthL Rt LM Sf_Whebg%ﬂtglfx%lﬁ dﬁgoalg Eg}‘\fe?nlcb{ﬁtﬁ()t ??%ering_

pl ayback of content to aye next at ‘a

to fi@i frsAepfbaybmelit $§ Arbviddie wathibheC R BNcrE & REnchronized
pl ayed back next after the content being played” back

playbadleayhedn 1700,Aamdl the sghebromyagbi onirved WRYPEEKs not
system having a plurality of first display control
- seppestalhatavided. a second display control termna
connected to the plurality of first display contro
‘_[Olgé}m' nals, characterized in that: the second displ ay

qontgeénfggtgrrgiﬂ)%l (;Iﬁ (i\l/hliﬂ?-SScreen Synchronized Playback System
1200> |
First, referring to FIG. 11, a configuration of the multi-screen
synchronized playback system 1200 altcé-o"rding to the present embodiment
will be described.” FIG. 11 is an explanatory diagram showing the
configuration of the mulii-screen syn_chrmiiz_ed playback - system 1200
ac_éording to the present embodiment.
[0122]
| As shown in FIG. 11, the multi-screen synchronized playback system
1200 is mainly configured from the display control terminal 400, a plurality
of display control terminals 200, and a plurality of display devices 300.
The characteristic lies particularly in a functionmal confipuration of the
display control terminal 400. Thus, the functional configuration of the
display control terminal 400 will be described in detail.
[0123}
(Display Control Terminal 400)

The display control terminal 400 is connected to the NTP server 10



60 . a display control section for
startlng pl ayback -of content at a playback start tine
set for each content, based on tinme on a clock of the
second di spl ay control term nal, and a
synchroni zation time transmtting section for

simul taneously transmittiR§ time i nformation of the
cl ock of the second display control termnal to the

plurality of first display control devices; and the
Vlaﬂhfes?efmog& 49> @Bt StefMnAm 1tirwaegdock by receiving time

o b SRR AR RTES R KL e SOF 8l
codthIO{e gﬁaolnﬁiﬁbr%g g?Hl?{ %#ﬁl@?ﬁg&stt ?ﬁi:ef fn%ﬁgﬁon baged on

I spl ay contr

thedﬂlﬁﬁl e ﬁQrHWQl ci%@ﬁt ﬂoDBnE Oy gl ?Hrhﬂgy mfabfﬁf%‘fkd Qbiay control
content at the playback start tine set for eac‘h

teri@DOE1SM00 Basfidueihg kies tohulei- @ite%ﬁesﬁic@@éinﬁfedtﬂilﬁ Baélétsystem
display control termnal. 8. A display controF
12G0er n¥ mahennmtectheaﬂmpiayrwnpiq] rtaimtryal cf0otshemngc el @yone or
control termnals, characterized in conprising:
a phurgligp odyisphayr & vises B06n andreast pleybagk soaytmca tife display
content  at a pl ayback start tine set for each :
devegi 386 in @é@égr%ZﬁPﬁﬁ BHbathg sag of piwealtyspf gjher display

t,rol r . and a synchroni zation tinme
'conglfogr?gfﬁlﬁaﬁ Igjf‘logectl on for simultaneously transnitting
'[Ol?kfe information of the clock of the display contro

mnal to the-plurality of other displ ay contr ol

deviy ecﬁetfgli%yﬂﬁl T onl Zfﬁnf’pgn%l E%fi’é‘mta@ﬁi ﬁ%o?fslp%%?con-troi

di spl'ay control “fernina time - on

terBinH1 00 wilfbOGERIrivE PR avtagontrol term naI s. 9. A
mul ti-screen synchroni zed playback system having a

[01pbural ity of display control terminals and a
synchroni zati on server connected to the

<Display Control Terminal 400>

Next, referring rto.FIG. 12, the functional configuration of the
display control terminal 400 according to the present embo_diment-will- be
describéd. FIG. 12 is an explanatory: d_@agram showing the functional
configuration of the display control terminal 400 according to the present
embodiment.

[0126]

As shown in FIG. 12, the display control terminal 400 is mainly
configured from the time information receiving section 202, the time setting
section 204, the timer section 206, a synchronization time transmitting
section 402, the display control section 210, and the playback image
holding section 208. Furthermore, the display control section 210 is

‘mainly configured from the timing control section 212, the image playback

control - section 214, and the playback image reading section 216.



61 plurality of display control term nals,
characterized in that: the synchroni zati on server
“includes a playback start signa
transm tting section for sinmultaneously transmtting
a playback start signal for each content to the
‘plurality of display cont#8l devices at a pl ayback
start tine set for each content, based on tinme on a
cl ock of the synchronization server; and the di spl ay
Mogemtarolthe @laytaok imegedeading section 216 may dpehidsythe buffer
controgl section fqQr starting_playback of
- mERGY é’slﬁo%“ﬁ mfieﬂw ROBEES rtl%@éﬂvaqona@%dbﬂl&%ébk first

i e PG A
oI B TH & BRI 2l 1 R Bep A Pon i

R e
syn@ﬁﬂim@htlbﬁrtIHz@Qfaﬂsﬁﬁlttlﬂﬁ'g%ectlon 402 will be descrlbed
foi27;

(Synchronization Time Tfans:ﬁlitting Section 402)

The synchronization time transmitting section 402 is connected to
the one or p'iurélity of display cdntrol:'terminalsQOO configuring the
' mﬁlti~'screcn"syncilronized playback system 1200. | Thé synchronization
time transmitting section-402 generates time information based on the time
on the timer section 2{}6 inciuded in the display control tefminal 400, and
_transmits by multicast the time information to‘ the one or plurality of displéy
control terminals 200 configuring the multi-screen synchronized playback
system 1200. Accordingly, " the  functional configuration of the
s-ynchroniz-aﬁigon'time transmitting -section 402 is substantially the same as
that of fhe synchronization fime traﬁs‘mitting section 108 of the
synchronization server,lbﬁ} according to the first embodiment described
above.

[0128] -

Heretofore, thé configuration of the multi-screen synchronized
playback system 1200 according to the preseﬁt embodiment has been
described. By thé application of the configuration described above, a
multi-screen synchronized playback synchronized-with high accuracy can
be realized, and also, sin:ce servers to be installed can be reduced compared

to the multi-screen synchronized playback system 1100 according to the



a display control section for starting playback of
content at a playback start tinme set for each
content, based on tinme on a clock of the second

di splay control termnal, and a

pl ayback start signal transmtting section for
simul taneously.transmtti ngs% pl ayback start signal
for each content to the plurality of first display

oS el P B o s b i cos.
n?ré&@%;%&%%{e?%i&? g}a ;ﬁ%:,] élfxsetlraﬂ]gﬂglaeg}%gg, él?de ﬂge.l -ii_?(te, adnulti—screen
S EPlaehoa B 8B L P S Wi v
b, o8 BN 80 Bty conto

1CRRNRE URY éa%hﬁe E'oﬂf‘i?uiréa’ 18Tbe0t Sieectt S B f6s6P ﬁhh?%er of display

term nal s, aracterized in conprising:

divsdsad00 60MpaRld ELethandikplaystadifrbNgrpiaylaands.of
content at a playback start tine set for each

[oonoENt, based on tinme on a clock of the display

control termnal; and - . a playback start signal

t r ansrilthough s@ctfcored omidimiens né dhe pyescnaAs PR ORgS
-.a playback start signal for, each content to the .
desorigei ryitbrelsranse &9 $he AyaVHMES dhe @ecseaednygntir is not

ARG Sh oty TSt o2 ok oL BRSENe s in
tk %rarpt ?l?altt’va:ious;changési and modifications may be made without
departing from the scope of the claims and thus are intended for inclusion.
within tﬁe'technqlogical scope of the present invention.

[0130] | |
| Although, in the multi-screen sjnchroﬁized playback system
acCo_ﬁdin_g to each embodiment descfibéd. abpve-, a standard timer of an |
operating system is impilied as the configuration of the timer section (clock)
provided in each display control términal, a configuration is also possible
which uses a multimedia timer allowing for higher accuracy instea& of the
standard timer of the opérating system, for example.‘ With this
configuration, errbf occurring at the timer until time synchronization is
perfofmed can be suppressed, and moreover, since it becomes nee&less to
perfofm time synchronization frequently, multi-screen synchronized
playback with higher accuracy can be realized. Furthermore, a
configuration which combines the configurations of the first and second

embodiments described above (modified example included) is intended for

inclusion within the technological scope of the present invention as a matter



- 12. A multi-screen synchroni zed pl ayback system
having a plurality of display control term.nals and a
synchroni zati on server connected to the plurality of
di splay control termnals, characterized in that: the
synchroni zati on server.incl udes a
pl ayback start signal tradmitting section for
simultaneously transmtting tine information to.the
plurality of display control devices at a

of prwget ermined tine interval, based on time on a clock
of the synchronization server; and the display
control termnal includes a di spl ay
control section for starting playback of content at a
pl ayback start time set for each content, based on
the tine information received fromthe
synchroni zation server. 13. A nmulti-screen.
synchroni zed pl ayback system having a plurality-of
first display control termnals and a second displ ay
control termnal 63 connected to the plurality of
first display, control term nals, characterized in
that: the second display control termnal includes



a display control section for starting playback of
content at a playback start tinme set” for each
content, based on tinme on a clock of the second
di spl ay control termnal, and a
pl ayback start signal traqgn1tting section for
simul taneously transmtting tinme information to the
plurality of first display control devices at a
predeterm ned tine interyglAIMgsed on the tine on the
clock ‘of the second display control terminal; and the
first display control term nal includes '
a display control section for starting playback of
1. cont anmuli-seheempsaydinokizidaplaybacke sgseny baviegeh plurality of
content, based on the tinme information received from
dispiey seotmd tefinsislady 288 ﬂmchtr@mmaﬁan servier, conpfcdp 49 the
control ‘term nal connected to, a pluraljty. of other

- plenadiy & dispiey AoRtEY nteRmige Scﬁ‘é?%&ieéﬁeile‘&‘ thet:

conpr.i si ontrol section for

st ar H% anﬁ%?B‘i@ﬁm@f Sec%’ﬁ? %ﬁ g?sa pl ayback start tine

t f h B f th

rSpl oy ook P RRka DAY QAabinRinls DBt of [ Ne
snﬁhﬁgﬁéoﬁsﬁf‘%&ﬂsﬂl‘tﬁﬁ St%%'lﬁfbrfnpcftm%i o2 h%@@@@ usliHe

transmtt formation to the plurality of

syRbRQmishisiH syrveentbitak gleydiigsofdispladr aseteY devieds;t ane
interval, based on the tine on the cl ock of the

di Splt}&ydﬁs@my ebntrel menalnal id&udas mul ti'- screen
synchroni zed pl ayback met hod of a nulti-screen
synchr.oni zedimt aptiing seyiderAvhsesiting mg| ar aldlegk of the

di splay control 64
display control terminal based on the tlme information smmltaneously

transmﬂ:ted from the Synchromzatmn server; and
a display control section for startmg playback of content at a
- playback start time set for each content, based on the time on the clock of

the display control terminal.

2. " The multi-screen synchronized playback system accordmg to claim
1, charactenzed in that:

| the synchromzamon server further includes a time settmg section for
setting time on the clock of the synchromzatlon server, based on time

information received via a network.

3. The multi-screen synchronized playback system according to claim
2, characterized in that:
the time setting section provided in the synchronization server sets

time on the clock of the synchronization server, based on time information



term nals and a synchronization server connected to
the plurality of display control termnals,
characterized in conprising: a
synchroni zation time transmtting step of -
si mul taneously transmttin by the- synchronization
server, tinme information of“a clock of the
synchroni zation server to the plurality of display
cantr, devi L canti set.ting step of
ro§@VeR do iR R apgr JpeasBhiororer et * e on a
cl ock of the display control term nal based on the
time informati on sinultaneously transmtted fromthe

4, Sync%?%ﬁﬁﬂs%‘eé‘?% t?t{)hroé&@gi playback &y ﬁ'eﬁphé’cyorﬁg[%fcpkiaim

step of starting pla content at a playb

1, hatdcttipEd $£ULAOS each content, based on the tinme on
“the clock of the display control terminal. 16.A

mul t thes dispday syntiul eetted ppbeidesci thet disglayofontaol terminal
mul ti-screen synchroni zed pl ayback system having a
siphlteatdnsty oftafts rdeybhakpd hyomtent vdlick ép tha ahmeascoatent
- second display control term nal caonnected to the
whﬂsm@lwbgfclw fiarsed by eapgwdhﬁpl@al cquirel teaminal included in
charapterlzed [ a di spl ay

the gyl FloF°f§PE§Y8FE§?%1F a a%fl& Wet&®cond di spl ay

control termnal, playback of content at a playback
‘start tinme set for each content, based on tine on a

5. C,l oc"i‘h%f L. s%?&&[‘??ﬂkﬁ'eh% Eﬁl@?{)%k% §t@tlp§1:(%0rdmg to claim

a synchroni zati on e trans Ing s CthI’]

_ 1 shapl aneoysh ¥nhf-ansm tting, by the second displ ay
>control termnal, time information of the clock of

the sige drygaldy %@b@ol@@@tlbﬁlprbetdamﬁi tHeodispeayplotitadli feyminal .
-of first display control devices; atinme
prsﬁtchtmg efere mfplaebaah}g,aribymehmtfﬁor sachicoplttent is opactad,
terminal, time on a clock of the first display
coptantrasirrespomiding tbdbe dlaybackestariiament or mati on -
si nul taneously transmitted fromt he second display -
control term nal; and

6. The multi-screen synchro-niz:ed playback system according to claim
1, characterized in that

| the display control section provided in the display control termlnal
ends content béing played back and starts playback of content to be played
back next at a time point a playback start time of the content to be played

- back next after the content being played back is reached.

7. A multi-screen synchronized -playbarck system having a plurality of
first display control terminals and a second display control terminal
connected to the plurality of first display control terminals, characterized in
that:

the second display conirol terminal includes



65 ~a display control step of starting, by the

first display control termnal, playback of content

at a playback start tinme set for each content, based

on the tine on the clock of the first display control
termnal. 17. A nmulti-scr egn synchroni zed pl ayback

nmet hod of a nmulti-screen synchronized playback system
having a plurality of display control termnals and a
synchr oni Zatdianl ecrovnq{ollc%wc%t £ gtgrtfﬂ}ggp.%_)}r’éra@k'éfycdﬁtent at a

di spl ay coft ermmna aracteri

p ?EBEL& §H119 time feetpfor%a@h%ﬁ%gﬁt, $Ha8Ed ofit%ARl on a clock of the

ansmtting s of sinultaneously transmtting, by
séd&%d%@ﬁﬁ&%n%ﬁﬂ't@%%@ﬂ\,fﬁhd a playback start signal
for each Content to the plurality of display control
devi ces at agsyRlchybmicktishatinet tr affsnsieting @ectaahfor
content, based on tine on a clock of the )
sisyricdmeomis hatreosmittmeerimeatndormation of the spely of dhe sebond
- step of starting, by the diﬁgjl(a% control termnal,

a

disbiasbeenirol tesmri relsisoihdi Plgire firstdigpdar gantel devices; and
t he playback start si gqal recei,ved fromthe
 syncHhsrizadigHay coplol teyminad ipgiudes scr een

synchroni zed

pl k hod. of a.mil.ti - : -.
Synchr oni 2 EtEEABK EFEEBRATTHIE At SR FlaFkope the firs

d{:sé!ﬁs);r Bﬁqﬁttsrgir '@fnﬁﬁgf [ Qded ?{g} 311%1 gi:??] zﬁ‘fglrﬁlaﬁ%ﬁloﬁ%‘ﬂt oSly

m nal connec uralirty o I rst

tdhSBi @Y G Rl sbEMH g?égg?y chalactemitad 4y

conpri si ng: ay control step of o
starting, hydisheaysesotire] desbR Yo onattint plieyadiabf content at

pl ayback of content at a playback start time set for. .
tieaphiybasck efirt tinas eet fur d¢ddiecanteat,dased ouf tHchdmseamide clock
~display control term nal; " a playback start
oftiynirst diapkay ¢antngl sregnel. si nul t aneously .. -
transmtting, by the second display control termnal,

a playback start signal for each content to the

SPl ur afl{i c{igpl%fy c_fointnfc_}l tgi'nsfxg)rluﬁycocn%%tc eodrtodt%\_éip %%aﬁ{y E)P 8the§‘6disp1ay
.controi terminals, characterized in compriéipg: 3 o ' i
- a display control section for starting playback of content at a
- playback start time s_ef for each content, based Aorn time on a clock of thé
display control terminal; and |

| a synchronization tfime transmittiﬁg section for simultaneously
transmitting time information of the clock of the displ}ay control terminal to
1 the plurality of other display céntrol devices to synchronize the time on the

- clock of the display control terminal and time on clocks of the plurality of

other display control terminals.

9. A multi-screen synchronized playback system having a plurality of

display control terminals and a synchronization server connected to the



pl ayback start time set for each content, based on
the tinme on the clock of the second display contro
term nal ; and a display control step of -
starting, by the first display control termnal,

pl ayback of corresponding gpntent i n accordance with
the playback start signal Feceived fromthe second
display control termnal. 19.A nmulti-screen

pl&%ﬁ'i]ﬁ ?nchs eigy o%\fg ‘{E&I{H;I‘{l{igdc &a@te'ﬂge Sﬁf Fen

sync Coni Z& Sys aV|n ur a ity of

di sphiaysats 'zgt %%‘%Jf ?n(ﬁﬂgeé synchr oni zati on

server connec rality of display control
termnals,, ﬁﬁa%"t%‘ékeﬁthiteﬁ Ha @r@ﬁﬂﬁitﬁb@%ecﬁon for a
pl ayback start signal transmttl ng step of
siBultahé@nep ushyniit@ang i playbgck biart bignay ficheact zahtean to the
server, tine information-to the plurality, of display
plemiity of displeg emmtoladpriedeat amlaguhoki stert timer setlfor each
based on tinme on a cl ock of th synchroni zati on

coggqme]aasegrm: time on a glepks @,qnzgflgg sfver; and
: startln y the djspl a ont term nal, playback
of 031“& c%pgpgygq%ﬁl gt‘%ﬁ‘]t“af"? me set for each

fﬁEtEStnchraoﬁwz’A%"&th i oS TR B AR B b 0T

e T
frdh 4B s ?h&glogyzaq%ﬁ lsebydrer mi nal s and a second di-spl ay :
control termnal connected to the plurality of first

di spl ay cont roI ternmnal's, char act eri-zed in
. conpri si ng: :
10. A mu1t1 -screen synchromzed playback system havmg a plurality of
first display control terminals and a second display control termma_l
. connected to the'&plurality of first display control terminals, characterized in
that: |
thé secohld display cog‘iroi terminal includes

a display cont;ol section for. .starting playback of content at 2
-playba.ck start time set for each content, based on time on a clock of the
second display cornt'ro‘l terminal, and | ‘

a playback start signal transmitting section for
simultaneously transmitting a playback start signal for each content to the
plurality of first display control devices at the playback start time set for
each content, based on the time on the clock of the second display control
terminal; and

“the first display control terminal includes

a display control section for starting playback of

correspondlng content in accordance with the playback start s1gna1 received



a display control step of starting, by the second

di spl ay control term nal, playback of content at a

pl ayback start time set for each content, based on
time on a clock of the second display contro

term nal ; a playbagk start-signal
transmtting step of simultaneously transmtting, by
the second display control termnal, tine information

frofh iiesec Ed@i#ﬁ&iéo\h&fi fekashaldi spl.ay control devices,
at a predetermnéd tine interval, based on the tine

on the clock of the second display control termnal;

and a display control step of starting, by

1t.he fA dsdplay ephayl cenhimal coametted to. piphytaditk odfother display
content at the playback start tine set for each

camnt letetmiteds echanacterized wecomDoISERE on recei ved from

the second display control termn nal. %1.A rogram f or
causimisalasonpirel seion A SETHRE Bty R4ck el gaRtent at 2

SErRSHE onLzed pLavhack felod, AGGREEId%ikS A% 988k B the

display control terminal; and | '
a playback S'tart's'ignai ti'ansmitﬁﬁg section for si&nuitaneously

transmifting.a playback sfart-signﬁl for e_ach ‘pontent~to the plu;ality of other

~ display control devices at the playback start time set for each content, based

on the time on the clock of the display control terminal.

-' 12. - A multi-screen sync_hi_'onized playback sjrstem ha\'fingr: a plurality_ of
rdisplay control terminals and a synchronization server lco’nnected to the

~ plurality of display contrrol terminals, c_haracterized in that:

the synchronization server includes’ |

- | a playback start signal transmitting section for |
's-imultaneously transmitting time information to the plurality of display
contr:ol devices at a predetermined time interval, based on time on a cl_ock
of the synchrohization server; and |

the display control terminal includes

a display confrol section for starting playback of content at a

playback étart time set for each content, based on the time information

‘received from the synchronization server.

13. A .multi—s'creén synchronized playback system having a plurality of

first display control terminals and a second display control terminal



ABSTRACT - A nmulti-screen synchroni zed pl ayback
system capabl e of synchroni zing, with high accuracy,
pl ayback.start times of content to be displayed on
“multiple screens. The nulti-screen synchronized
pl ayback system has a plurality of display contro
‘termnals and a synchronlza§3on server connected to
the pIurallty of display control term nals. The
nchr oni z n serVS{ i ncl.udes chroni zati on

SEATRES PRy geRt figs digplay mtlﬂﬁemws characterized in

| tg 1{a{_lnsmttlng time information of a clock of the
chroni zation server to the plurality of di- spl ay

contr glle Q@afdxli?cﬁﬁmgﬂt{f cgb‘&%ll‘rll rﬁﬂfaﬁ (l)x?éluh? m nal

i ncl udes ‘a SEC I on ing time on a

~clock of thg cﬁ‘sﬁll%lyad’or&%lt éé&'twtnefcll‘srﬂﬁlnn'%aﬁl% bQEkb?%ontent ata
time informati on Sinultaneously transmtted fromt

- fyyledulopiazatinens aefor efachanhiént]ibapddyn ¢inRk oal a&ﬁfdld @mhe
for starting playback of content at a playback start
secoed sksplhyrcomtmil teomimait anbased on the ti me on the

cl ock of the display control termnal.

a playback start-signal transmitting section for
simultaneously transmitting time 1nformat_10n to the plurality of first display
ccntrol-devices at a prcdetermined time interval, based -on the time on the
clock of the sccdnd'display control terminal; and

the first display control termlnal incluclcs‘
a d1sp1ay control section for starting playback of content at

_the playback start t1me set for each content based on the time mformatmn

recewed from the second display conirol terminal.

14. A display control terminal connected to a plurality of other display
control terminals; 'characterizedﬁin ccmprising' -
| a chsplay control section for starting playback of content ata

playback start time set for each content, based on time on a clock of the
display control terminal; and

~a playback start signal transmitting section for simultaneously
transmitting time information to the plurality of other display control
devices at a predetermined time interval, based 011‘ the time on the clock of

the display control terminal.

15. A multi-screen synchronized playback method of a multi-screen

synchronized playback system haﬁng a plurality of display control
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terminals and a synchronization server comnnected to the plurality of display
control terminals, characterized in coﬁaprising:

| a synchronization time ti‘ansmitting step of simunltaneously
transmitting, by the synchronization serﬁer, time information of arclock of
the synchronization server to the plurality of display control devices;

a time setting step 6f-se'tting, by the display control termiﬁal,' time
on a clock of the display control terminal based on the time information
simultaneoﬁsly transmitted from the synchronization server; ana_"

a di5p1ay control step. of startingiplayback of content at a playback
| . start time set for cach content based on the time on the clock of the display

'control termlnal

16. A multiiscregn' synbhronized'piayback metﬁod of a multi-screen
synchfonized playback system having a plurality of first display control
terminals and a sécbﬁd display control terminal cﬁnnected to the plurality of
first di'splay -con’troli terminals, charac’ter'ized in comprisihg'-

a display control step of startlng, by the second display control
tcrmmal playback of content at a playback start time set for each content,
based on time on a clock of the second dlsplay control terminal;

a synchronization time transm-itt'ing section for simultaneously
trapsmitting, by the second display control termina’l, time information of the
clock of the second display control terminal to the plurality of first display
control devices; ]

a time setting step of-sé_tting, by the first display control terminal,
time on a clock of the first display control terminal based on the time
information simultaneously transmitted from the second display control

te'rminalg and
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a display control stép' of starting, by the first displ.ay control
terminal, playback of content at a playback start time set for each content,

based on the time on the clock of the first display control terminal.

-1 7. A multi-screen synchronized playback method of a multi;screen
synchr(')_‘niz-red_pl‘ayback.snystem having a plurality of display control
terminals and a synchronization serv-er connected to the-plu,rélity of display
control terminals, characterized in comprising: |
a playback start signal trénsmitting step of simultaneously
| 'tr_an’s_mitting, by the s*y-nchronization- server, a playback start sigﬁal for each
‘coﬁtmt to the plurality of display contr'o_l devicesrat.a playback._start time
set for each content, baéed on time on a'clock of the synchronization server;
- and . B . .
a disp.lay control step of star-ting,-by the display conirol terminal,
prlayback of corresponding content in accordance with the piajfback start

signal received from the synchronization server.

18.-' . A m'ulti—"screen synéhronized i)layback method of a multi-screen
synchronized playback system having a plﬁraiity of first display control
termiﬁals and a second dispiay control terminal coﬁnected to the plurdlity of
first display contirol terminals, characterized in comprising:

a display control step of starting, by the second display contfol
terminal, playback of contcﬁt_ at a playback start time set fof each content,
based on time on a ciock of the second display conirol terminal;

a piayback start signal transmitting step of simultaneously
transmitting, by the second display control terminal, a playback -start signal

: for each content to the plurality of first display control devices at the
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playback start time set for each content, based on the time on the clock of
the second displaﬁr'. éontrol terminal; and

a display control step of starting, by t_he first display Qonfrdl
~terminal, pilaybackrof cﬁrrespondin‘g content in accordance with the

playback start signal réceived from the second display control terminal.

19. A multi-scréen synchronizgd playback method of a multi-screen
synchronized playback system having a plurality orf display control
-‘terminal_s and a éynchrohizatio-n server connected to the plurality of displéy
“control terminals, fc':hafac':terized in comprising' 7

a playback start s1gnai transmxttmg step of s1multaneously
transmlttmg, by the synchromza’mon server, time mformatlon to the
plurality of display control devices at a predetcrmmed tlme 1nterva1 based
on time on a clock of the synchronization server; and '7

a display control step of starting, By th’é display control terminal,
playback of content at a playﬁack.sfaft time set for each coﬁfent, based on

the time information received from the synchronization server.

20. A multi-sbreen .synchronized playback fn.ethod of a multi-screen
syﬁéhronizedplayback sjrstem having a plurality of first display control
terminals and a second display control terminal conn&ctedrtcr) the plurality of
first display control terminals, characterized in comprising:

| a display control step of starting, by the second display control
terminal, playback .of content at a playback start tiﬁae set for each content,
based on time on a clock of the second display control terminal;

a playback start signal transmitting step of simultaneously

transmitting, by the second display control terminal, time information to the
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plurality of first display control devic;,es at a predétermiﬁed time interval,
based on the time on the clock of the second display con:trol terminal; and
* a display control step of starting, by the first display control
terﬁlinal, playback of content at the playback start time set for each content,
baseﬁ on the time information received from the second display control

teriminal.

21. A program for caunsing a computer to realize the multi-screen

synchronized playback method ‘according to any one of clalms 15 to 20
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ABSTRACT

A multi-scréen  synchronized playback system capable . of
- synchronizing, with high accuracy, playback start times of content to be
displayed on multiple screens. The multi-screen synéhronized playback
system has a plurality of _display control terminals and a synchronizaﬁcn
~server connected to the plurality of display control terminals. The
synchronization server includes a synchronization time transmitting section
for simultaneously transmitting time information of a clock of the
'synchronization server to the plurality of display control devices. The
display cbntrol terminal-includés a time -set’ting' section for setting time on a
clock of the display contfol terminal Based on the time information
simultaneously transmitted from the synchronization server; and a display
control section for starting playback of ‘content at a playback start time set
for cach content, based on the time on the clock of the displaj control

. terminal. -



