1 DESCRIPTION MULTI-SCREEN SYNCHRONIZED PLAYBACK
SYSTEM, DISPLAY CONTROL TERMINAL, MULTI-SCREEN
SYNCHRONIZED PLAYBACK METHOD, AND PROGRAM Technical
Field [0001] The present invention relates to a multi-screen synchronized
playback system, a display control teyminal, a multi-screen synchronized
playback method, and a program. Background Art [0002] In recent years,
a multi-screen synchronized playback technology for continuously playing
back high-quality moving image kk6hi8aPdilthéllike on multiple large

scr is. receivi ention. The multi-screen synchronized playback
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of an image as if one end of a display screen is continuous with one end
of another display screéEf6HeEXBmAN DFRRIEFRA®] the multi-screen
synchronized playback technology also includes a technology for
simultaneously displaying the same image on multiple screens, or for
teontrling: playback so that images simultaneously displayed on multiple
screens are integrated to form a whole image. [0003] In relation to the
[ CelibMe-described multi-screen synchronized playback technology, the

Patent Document | mentioned below discloses a technology for splitting a
received teREwisan Bryvalbewebi es gralyudtizscreen synchronized

playback system, a display control terminal, a multi-screen synchronized
playback method, and a program.
Background Art
[0002] |

In recent years, a multi-screen synchronized playback technology
for continuously playing back high-quality moving image content or the like
on multiple large screens is receiving attention. The multi-screen
synchronized playback technology is a technology for combining multiple
display screens and displaying them as if they are one large screen, or for
controlling 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 multi-screen synchronized playback technology also
includes a technology for simultaneously 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.
[6003]

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



decoder circuits and displaying the output on multiple screens. However, a
technology for providing a terminal for display control for each of a
plurality of display devices and performing multi-screen synchronized
playback is not disclosed therein. Furthermore, a configuration in which a
general-purpose information processi')ng apparatus is used as a terminal
for display control is not disclosed therein either. Considering that

d%HﬁE?%ﬁ¥%@éoﬂi$ﬁffgﬁébnﬁip {iﬂﬂt‘aﬂtéﬂi}ﬂﬁgﬂé‘ Qyaliyandbya oo o

display screen configured e'screens will become mainstream,

tartchisi ight fofrtheopriedent situptionalHeredhe konfigutationaf eadisplaw
control terminal is shifting from a dedicated terminal to a general-purpose
Pltfsitatioh rotagsity Essaradi aHe Hatme Tl ofaeesnmiashisenized

oFHLED el e e e eeplon e

fom that 6f the conventiona SYyNnchronize a

gb0004] Ipsigrisialy raminfosmation OGRS SRgARRA AtUS heaiNalieiminal for
referred to as a "personal computer”; PC) used nowadays in a
difgrenakpuiposes mahkeés dscoeitures todhtheapalile nfideirig g dhaected
ith lurality of. dis

with a it lay deyices. For example, by, installing a display
SR ST 1T B 55 BRI Sy BALh Y ey SRy @
aslots: yaumpad AL, mﬁr?}%{)M§ﬂlﬁ‘V¢%\fi§§r§sc@@lp%%@Cﬁ?gi'nlgtream,

this case, it is possible to synchronize high-quality content with high
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connected to each DSP card. However, the number of the display
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r@quired for the multi-screen synchronized playback technology is clearly
different from that of the conventional synchronized playback technology.
[0004]

Incidentally, an .information' processing apparatus (hereinafter
referred to as a “personal computer”; PC) used nowadays. in a
general-purpose manner is configured to be capable of being connected with
a plurality of display devices. For example, by installing a display card
(hereinafter referred to as a “DSP card”™) in each of a plurality of bus slots
formed within, a piurality. of display devices can be connected. In this
case, it is possible to synchronize high-quality content with high accuracy
and playback the content on the screen of the display device connected to
each DSP card. However, the number of the display devices that can be
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



high-quality content on a large number of display screens without being

limited by the display capability of a display control terminal, by installing

a plurality of display control terminals (PCs) to which a plurality of display

devices are connected and performing time synchronization between the

display- control terminals with high acguracy. This is a technology in

which, when the playback start time set for each content is reached,

corresponding display control terminals simultaneously playback the
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control_terminal, since the ac fan int | clock of the PC is
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trademark), etc.): However, since it is difficult to realize hig te
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even if time is synchronized by using the NTP client, there is a problem
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high accuracy cannot be realized.

[0006]

[Patent document 1] JP-A=}111-136594'
Disclosure of the Invention

Problems to be Solved by the Invention
[0007]

Accordingly, a method has been developed where time is set by
using a general-purpose time synchronization technology such as Network
Time Protocol (NTP) client installed on a standard operating system (UNIX
(registered trademark), MS-Windows (registered trademark), etc.).
However, since it is difficult to realize highly accurate time synchronization
required for muiti-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 content 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



synchronized with high accuracy between a plurality of display control
terminals just by combining a normal time synchronization technology.
Also, if a time server capable of highly accurate time synchronization is to
be installed on each system, enormous costs will be incurred in the
installation and operation of the timeAServers, [0008] Thus, the present
invention has been achieved in view of the above-described problems,
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time of content to be displayed on multiple screens with low cost and high
accuracy.

Means for solving the problems

[0009]

To sol_ve the above-deécribed problems, according to an aspect of
the present invention, there is provideld 2 multi-screen synchronized
playback system having a plurality of display control terminals and a
synchronization server connected to the plurality of dispiay control
terminals. Furthermore, 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. Moreover, 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 control 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. [0010] Furthermore, the
synchronization server may be configured to further include a time setting
section for setting time on the clock of the synchronization server, based
on time information received via a network. [0011] Furthermore, the time
setting section provided in the synchgonization server may be configured
to set time on the clock of the synchronization server, based on time
information received from an NTP server located on the network. [0012]
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[@%rmi al may be configured to simultaneously start playback of content
which is the same as content whose playback is started by another
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playback system. [0013] Furthermore, the display control section
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[@ontrpl section provided in the display control terminal may be configured
to end content being played back and start playback of content to be
playediistickaiaxes.d it peine d playsatio starvinde dfitheheontent to be
Iac)ﬁed back.next after the cqbntent being Blayed back is reached. 6
synchronization server may be configured t0 set time on the clock of the
synchronization server, based on time information received from an NTP
server located on the network.
[0012]

Furthermore, the display control section provided in the display
control terminal may be configured to simultaneousty start playback of
content which is the same as content whose playback is started by another .
display control terminal included in the multi-screen synchronized playback

system.,

[0013]

Furthermore, the display control secfion 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 cdnfigured 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

playved back is reached.



[0015] Furthermore, to solve the above-described problems, according to
another aspect of the present invention, there is provided a multi-screen
synchronized playback system having a plurality of first display control
terminals and a second display contrgl terminal connected to the plurality

of first display control terminals. Furthermore, the second display control
terminal is characterized in including a display control section for starting
[@{ﬁ;}/gbjack of content at a playback start time set for each content, based on
time on a clock of the second display control terminal; and a
synchrEmﬁzTéﬂWmﬂmm transhvittities seotioe- forssimiuttdpeobsbntransmitibigng to
tlmﬁélnformatlo f the clock of the second display control terminal to the
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time information of the clock of the display 7
plurality of first display control devices. Moreover, the first display
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contirol terminal is characterized in including a time setting section for
setting 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 section for starting playback of
content at the playback start time set for each content, based on the time on
the clock of the first display control terminal.

[6016]

Furthermore, to solve the above-described problems, according to
another aspect of the present invention, there is provided a display control
terminal connected to the plurality of other display control terminals.
Furthermore, the display control terminal is characterized in including a
display control section for starting playback of content at a playback start
time set for each content, based on time on a clock of the display control
terminal; and a synchronization time transmitting section for

simultaneously transmitting time information of the clock of the display



control terminal to the plurality of other display control 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. [0017]
Furthermore, to solve the above-described problems, according to
another aspect of the present inventign, there is provided a multi-screen
synchronized playback system having a plurality of display control
terminals and a synchronization server connected to the plurality of
carprlyt aonitrel terrHisald vEUkthe rf ord cthdisphehronizatibd serves is
'Scplgﬁacterizetg]in .includin%agfay acf taréisignal transmitting section for
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content, based on time on a clock of the Synchronization server.
[@8drebver, the display control-terminal is characterized in including a
display_control section for starting playback of corresponding content in
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problems; according to another aspect of the present invention, Her&i§en
s provicted 2ethplti-soae&ns syrehramiad playbask System Havng apksiality
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control section fsdr starting playback of content at a playback start time set
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. terminal; and a playback start signal transmitting section for
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transmitting a playback start signal for each content to the plurality of
display control devices at a playback start time set for each content, based
on time on a clock of the synchronization server. Moreover, the display
control terminal is characterized in including a display control section for
starting playback of corresponding content in accérdance with the playback
start signal received from the synchronization server.

[0018]

Furthermore, to solve the above-described problems, according to
another aspect of the present invention, there is provided 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.

Furthermore, the second display control terminal is characterized in
including a display control section for starting playback of content at a
playback start time set for each content, based on time on a clock of the

second display control terminal; and a playback start signal transmitting



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. Moreover, the first display control terminal is
characterized in including a display cgntrol section for starting playback of
corresponding content in accordance with the playback start signal
received from the second display control terminal. [0019] Furthermore, to
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display control terminal is characterized in including a display control
section for starting playback of content at a 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 a
playback start signal for each content to the plurality 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.

[0020]

Furthermore, to s-(}live the above-described problems, according to
another aspect of the present invention, there is provided a multi-screen
synchronized playback system having a plurality of display control
terminals and a synchronization server connected to the plurality of display
control terminals.

Furthermore, the synchronization server is characterized in
including a playback start signal transmitting section for simultaneously

transmitting time information to the plurality of display control devices at a



synchronization server. Moreover, the display control terminal is
characterized in including a display control section for starting playback of
content at a playback start time set for each content, based on the time
information received from the synchronization server. [0021] Furthermore,
to solve the above-described problengs, according to another aspect of
the present invention, there is provided a multi-screen synchronized
playback system having a plurality of first display control terminals and a
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[darepver, the first display control terminal is characterized in including a
display control section for starting playback of content at the playback
start tiriegbeforoeacte cortent isased on dhectithe drfonb ation, receiveting to

__from the second. display control terminal. [0022] Furthermore, to solve the
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plurality of other display control terminals. The display control'terminal is
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Furthermore, the second'displaj control terminal is characterized in
including a display control section for starting playback of content at a
playback start time set for each content, based on time on a clock of the
Secopd display control terminal; and a playback start signal transmitting
section for simultaneously transmitting time information to the plurality of
first display control devices at a predetermined time interval, based én the
time on the clock of the second display control terminal. Moreover, the
first display control terminal is characterized in including a display control
section for starting playback of content at the playback start time set for
each content, based on the time information received from the second
display control terminal.
[0022]

Furthermore, to solve the above-described problems, according to
another aspect of the present invention, there is provided a display control

terminal connected to a plurality of other display control terminals. The

display control terminal is characterized in including a display control



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 on the time on the clock of the display
control terminal. [0023] To describe e above-described configuration in
more detail, there is provided a multi-screen synchronized playback
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playback image on each of a plurality of display devices, an
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terminals, for synchronizing time of the plurality of display control
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setting section for setting time on the timer s y using time
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transmitting section for simultaneously transmitting synchronization time
coirghdaertBahe plurality of display control terminals, based on the local

ié'a% n the synchronization server. Furthermore, the display control

erminal may be configured to include a timer section for keeping local
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on the timer section by using the synchronization time information
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plpreryes s thassis piovided amuii-sehearsvsionized Blayhatected to the
plurality of display control terminals, for synchronizing time of the
plurality of display control terminals. The synchronization server may be
configured to include a timer section for keeping local time on the
synchronization server; a time setting section for setting time on the timer
section by using time information received via a network; and a
synchronization time transmitting section for simultaneously transmitting
synchronization time information to the plurality of display éontrol
terminals, based on-the local time on the synchronization server.
Furthermore, the display control terminal may be configured to include a
timer section for keeping local time on the display control terminal; a time
setting section for setting time on the timer section by using the
synchronization time information received from the synchronization server;
and a display control section for playing back an image on the display
device at a predetermined time, based on the local time on the display
control terminal.

[0024]



system having a first display control terminal, connected to a plurality of
second display control terminals for displaying a playback image on each

of a plurality of display devices, for synchronizing time on the plurality of
second display control terminals as well as for displaying a playback

image on the display device. The first display control terminal may be
configured to include a timer section for keeping local time on the first
display control terminal; a time setting section for setting time on the timer
sectiorMbgrgsinetithe 1afotmetiod ¢dceivad Vs eraemarkcardisiay pdagiohck

section for.displayin image on the display device at a predetermined
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on the display device at a predetermined time, based on the |ocal time on
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playback imag€, capable of synchronizing time on a plurality o
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to include a timer section for keeping local time; a time setting section for
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synchronization time information to the plurality of second display control

terminals, based on the local time on the first display control terminal.
Furthermore, the second display control terminal may be'configured to
include a timer section for keeping local time on the second display control
terminal; a time seiting section for setting time on the timer section by
using the synchronization time information received from the first display
control terminal; and a display control section for playing back an image on
the display device at a predetermined time, based on the local time on the
second display control terminal.
[0025]

Moreover, there is provided a display control terminal, connected to
a display device for displaying a playback image, capable of synchronizing
time on a plurality of other display control terminals. 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



playing back an image on the display device at a predetermined time,
based on the local time; and a synchronization time transmitting section
for simultaneously transmitting synchronization time information to the
plurality of other display control termjnals, based on the local time. [0026]
Furthermore, to solve the above-described problems, according to
another aspect of the present invention, there is provided a multi-screen

| iveshraRizad alayback meNIohal Ul seERD EIADIACKL DIRYRAS

system having a plurality of display control terminals an
pEyricty daigation i seryerocotine disd oy tide piluealityaof display somsedkime, based
Is. The multi-screen synchronjzed playback method is

one
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information of a clock of thé synchronization server to the plurality 6

pHisplaty cdhtril etedicesa @ tioner setting steps obaetingnbyhthesdigpiayic.,
control terminal, time on a clock of the display control terminal based on
ime information simultaneously transmitted from the synchronization

serveryioea displgy,contiolsigp of Siaring playback ghcontentata

playback start time set for each content, based on the

atehdisplayecortraliepinan (082 ehbeihenpar e s t9:AVEE multi-screen
above-described problems, according to another aspect of the present

SYR¢ERABH-¢Hepbashselioedto tholfisoredi- ssresvonizelrplaiptsack methol
b T e e T
sépviledoralifyeal f stdisnlay Geptral dti%m@fa& nﬁp@lq}%{]ﬂfﬁﬁﬁen The
synchronized playback method is 13 characterized in including a display
medHtrotstep of stdrting eyl thiegbeokdnethod is characterized in including a
synchronization time transmitting step of simultaneously transmitting, by
the synchronization server, time information of a clock of the
synchronization server to the plurality 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 information simultancously
transmitted from the synchronization server; and a display control 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]

Furthermore, to solve the above-described problems, according to
another 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

terminals. The multi-screen synchronized playback method is



display control terminal, playback of content at a playback start 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 tggminal 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

chmaciTaAndtonsrhittreeubiyntan sontealfrsap thé seosinedispltye second

control terminal; and a display contral step of starting, by the first display _
e P B R SO CATR Tl el SLRof et for
ecomEsirbasashondthe timeondheslagk of e st slisplay sontrob ierminal.

[0028] Furthermore, to solve the above-described problems, according to
tegnothil; aspect ofthezpteseniinydriion thidneis rovidd asinitlksereens] y

synchronized playback method of a multi-screen synchronized playback
gy & LSS 01 SSBIEY, CORN LF AR P | mCTmation of he

c RConizalion ReMeLeRnReHad 14ha Rk alinyel display CoBF Ol st display

terminals. The multi-screen synchronized playback method is
cchardctenzedsinandtudingté ny aybacki stertisignalytrdrs Mittindi si¢pyot ontrol
simultaneously transmitting, by the synchronization server, a playback
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synchronization server; an play control step o ng,

coispidyt eantial iesminal dptaybadoat- 6DERIPOAGING GORIERY ihageesdanesiay
‘with the playback start signal received from the synchronization server.
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c}}%tent, based on the time on the clock of the first display control terminal.
[0028]

Furthermore, to solve the above-described problems, according to
another 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 display control terminals and a synchronization
server connected to the plurality of display control terminals. The
multi-screen synchronized playback method is characterized in including a
playback start signal transmitting step of simultaneously transmitting, by
the synchronization server, a playback start signal for each content to the
plurality of display control devices at a playback start time set for each
content, based on time on a clock of the synchfonization 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]



another 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
terminals. The multi-screen synchronized playback method is
characterized in including a display control step of starting, by the second

displayiRRIAHEITIIG RIADIRK 9hEoRIAaL BRAKPAGK BRI IS 3, 1o

ol
for each content, based%n time on a clock o Isplay c¢on

atRithinalsp alayiatk stast signial teansonitting staR ot SIMA@ReRUSY -screen
transmitting, by the second dis (I;ﬁy control terminal, a playback start signal
SYSCEaeH I ESAtEAM IO K WF@QQP frsndisplagresntroirddvicaizatitipbayback
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accordance with the playback start signal received from the secon
tegepral scontrbbteriinatcf0080] matiieniié, i sbhektnecthod is

bove-described problems, according to another aspect of the present
CESHERZ6TLIE 4 PR R T BBH N ZEeF PG e B and

defpdpuisaiaen sWRShIopiESS Ry BaCh RXEm havinga plurality Hl%h‘*e set for

display control terminals and a synchronization server connected to
¢ pilr glity tohdlidplaycontridhteroninalsloEheo fnilt-secead s\inphronizedrol
playback methad is characterized in including a playback start signal

LepaHSIith G SEPASTSHTttBBRS I HAHRHtGS P Sessyrbtraanation
CEDE I D G AR i
feyrekionization senier; Hodad tisplagt aantiebsispconstaningy e thet the
playback start time set for each content, 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 corresponding ‘coﬁtent in
accordance with the playback start signal received from the second display
control terminal.

[0030]

Furthermore, to solve the above-described problems, according to
another 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 display control terminals and a synchronization
server connected to the plurality of display control terminals. The
multi-screen synchronized playback method is characterized in including 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 fime interval, based on time on a clock



display control terminal, playback of content at a playback start time set
for each content, based on the time information received from the
synchronization server. [0031] Furthermore, to solve the above-described
problems, according to another aspect of the present invention, there is
provided a multi-screen synchronizegl 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
obotlfrstdispray torifon temvimalsnd hediwitikzcreenrsyrthonizethplayhak the

method is characterized in includjng a display control step of starting, by
R n GO R L BTA0 BBl TERASaD (ofAUREK B BONEHb AT FakjtiAme set for
e RATIMERCHRN: 8360 GRNIGAL RARRIOR; IMe Q1A ClPGk O the.second

display control terminal; a playback start signal transmitting step of
swiniultaniestisly sttansmitting, by the second display control terminal, time
information to the plurality of first display control devices at a
termined time interval, based on the time on the clock of the second

displa terminal, isplay control step of starting, by the first
cpley OO IS e SUEIRBYSIPLNER B ERS il

arforieacispentest, thasect oentha-Hene ifoumation receinad drammthe; segerd
display control terminal. [0032] Furthermore, to solve the
5Yé’6£§@%§éri®@db?§ﬂﬂéﬁﬁbﬁéc@fd@n@%ﬂm aspebrofitrepbsshack

o O TR S R e
di8033] dén ACakeing 40 aEhRk taer sanfigpratians deserikediAbaYe. SIRgE: 1
tet;gienals. The multi-screen synchronized playback method is
characterized in incmdiﬂg a display contrdl 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 clock of the second display control
terminal; a playback start signal transmitting step of simultancously
transmitting, by the 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] |

Furtbermore, to solve the above-described problems, according to
another 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]



information is distributed by multicast based on local time managed by a
timer section of a display control terminal or a synchronization server,
influence of calibration or the like by a time server on a network can be
eliminated, and local time on a plurality of display control terminals can be
synchronized with extremely high acé racy. Furthermore, the use of time
information distributed from a general time server renders unnecessary

installa&i&l&gjﬁﬂg%ge@}ﬁ}w sg&[ﬁ {xc%ra?&)clps Sélesstgri g .pa%tg%e()fsqil%]elytime
accurate time m nagement, ano? ena S to structure a multi-screen
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[0034] As described above, according to the present invention, playback
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to the present embodiment; FIG. 5 is an explanatory diagram showing a
apardalarél sonfitaragomeiit.ofddisplole sdntdldetice acnoridingcte the
s glec%ergtn?g ogfar\]} naFc;:k system at a low cost.

Effects of the Invention

[0034]
| “As described above, according to the present invention, playback
start time of content to be displayed on muitiple screens can be accurately
synchronized with each other at a low cost.

Brief Description of the Drawings

[6035]

FIG. 1 is an explanatory diagram showing a configuration of a
multi-screen synchronized 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 expl.anatory 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



FIG. 6 is an explanatory diagram showing a functional configuration of the
display control device according to the present embodiment; FIG. 7 is an
.explanatory diagram for showing a time synchronization method ]
according to the present embodiment; FIG. 8 is an explanatory diagram
for describing an effect achieved byia multi-screen synchronized
playback method according to the present embodiment; FIG. 9 is an
explanatory diagram showing a functional configuration of a

o5y atiot sdrder it ariAgAnE heodificer esemh simbp tHensrtsent
bodi FIG. 10 I t di 1 showi f ti \ )
ool o S B R AR i borion
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showing a configuration of a multi-screen synchronized playback system
accordilgitd asseconth lentodiménpof the present ingentione BiGL.ch2dsiantion
lapatory diagram showing a functional configuration of a display

H@gﬁﬂ%ﬁamﬁ Hadedmbre iR SrRBgAifbodiment; and FIG. 13 is an
explangiefy diagram.showing,2 Jime, syachunization; smethad %?ggé?igghﬁ%ved

the present embodiment. Description of Reference Numerals [0
bNEPrselviesc2eenetwoch Séhiarge-stagbadisplayhbiOQuvotidsaresn the present

. ;)gnocgigr;igte;d playbapk system 18,

FIG. 9 is an explanatory diagram showing a functional configuration
of a synchronization server according to a modified example of the present
embodiment;

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

FIG. 11 is an cxplanatory diagram showing a configuration of a
multi-screen synchronized playback system according to a second
embodiment of the present invention;

FIG. 12 is an explanatory diagrém showing a functional
configuration of a display control terminal according to the present
embodiment; and

FIG. 13 is an explanatory diagram showing a time synchronization |

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



100 synchronization server 102 time information receiving section 104
time setting section 106 timer section 108 synchronization time
transmitting section 200 display control terminal 202 time information
receiving section 204 time setting section 206 timer section 208 playback
image holding section 210 display cbhtrol section 212 timing control
section 214 image playback control section 216 playback image reading

18RFtIoNs 218, DYfer MEmELy 240 synchronization response transmitting
section 252 CPU 254 memory 256 HDD 258 network interface 260

1digplaytimteriade ra2i SR cardingdsmetha interface 266 recording

medium, 300 display device 500 synchronization server 502 playback
184t siGHBFPRIREEREERBtION 19

106 timer section

108 synchronization time transmitting section
200 display control terminal

202 time information receiving section
204 time setting section

206 timer secfion

208 playback image holding section
210 | display control section

212 timing control section

214 ima_ge playback control section

- 216 playback image reading section
218 buffer memory

220  ‘synchronization response transmitting section
252 CPU |

254 memory

256  HDD

258 network interface

260 - display interface

262 DSP card

264 media interface

266 recording medium

300 display device

500 synchronization server

502 playback start signal transmitting section



600 display control terminal 602 playback start signal receiving section
1200 multi-screen synchronized playback system 400 display control
terminal 402 synchronization time transmitting section Best Modes for
Carrying Out the Invention [0037] Hereafter, preferred embodiments of
the present invention will be descrid€d in detail with reference to the
appended drawings. Note that in this specification and the drawings,

6(%eme8§§ ttl1at h%v% Slfb[stantialiy the same functions and configurations
are denoted with the same teference numerals and a repeated

6@qoIarﬁﬁta%é%xargmeﬂsi[g%%e%EWﬁléysrm'i%izaﬂon Accuracy Required
for Multi-Screen Synchronized Playback> The meaning of error margin

138P timenin otrcaverydaydifecandethe ! mdamikgsyh tmor margin for time
'46 quired fg}){{ multi-screen synchronized playback are clearly different. For
S ampitS I & BRHS IS Eage (hereinafter referred to as a "CM")

scIayed back A0 A% 100 ISRES isplayed Al L0:45:11:55 msec, we

will not 'nhotice anything. However, when Tontinuously playing back
B éstalybsd far fexathpleyifia CM endldmtehidh:11:00 msec and the next
program starts at 10:45:11:55 msec, we will feel a sense of discomfort at
[0 light gap occurred at the time. Similarly, when a continuous image is

displ i i ' h oth le, an,, |
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image of a car réaching the ri
dansdb eppeads alithe et side oidbe tighlsergamabd 814 1ds85 Me8e: Weat in

will feel a sense of discomfort at the slight time lag. 20

this specification and the drawings, elements that have substantially the
same functions and configurations are denoted with the same reference
numerals and a repeated explanation is omitted.
[0038]
_ <Time Synchronization Accuracy Required for Multi-Screen
Synchronized Playback>

The meaning of error margin for time in our everyday life and the
meaning of error margin for time required for multi-screen synchronized
playback are clearly different. For example, if a commercial message
{hereinafter referred to as a “CM™) plé.yed back at 10:45:11:00 msec is
displayed at 10:45:11:55 msec, we will not notice anything. However,
when continuously playing back images, for example, if a CM ends at
10:45:11:00 msec and the next program s.tarts at 10:45:11:55 msec, we will
feel 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
each 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.



Furthermore, when an image displayed on two screens shows a scene
that is to change simultaneously, for example, if the image on the left.
screen changes at 10:45:11:00 msec and the image on the right screen
changes at 10:45:11:55 msec, we will feel a sense of discomfort at the
slight difference. [0039] A general s?eorve_r is a server managing the time in
‘our everyday life. For example, management is conducted so that an

FEEEQ%}%@%9991&'&?9@%%%3&25%‘?3?@@% SRelRen & sﬂwg% Qbene that is

devices communicating wi other. A high accuracy Is, of course,

tcacliieugd whemtampareld fofargerarmplelpdif rinningopa battery dethescreen
like and a clock realized as software in a general-purpose PC or the like,
charefdmtal Wt binO8r Burwo Ry lrtha agsnemrtheniéeiComtinatedanges at
Iniversal Jime), an extremely accurate time is proyided. However, tge .
e 3 e &t dS robictaTsg ol dihes CaNForfl dHge stight
daeekasy of synchronization time required for a multi-screen synchronized
playback are clearly different. Thus, the present invention provides a
[@88Ahology for managing the time on a synchronization server (or the
function thereof) included in a multi-screen _ synchronized playback

systent by TEHY & GeiTere niE SR B0I BRSNS BloMy With HiaRudvglife-
rifectime on adispiay caqkterning! with high. AGEULRLY BY YSING S rred due

local time on the synchronization server. With this configuration, a
tanutiisseréiifiesynchrbnizect playtlack Systefndwitic bigho acaurdcy ag beth cach

realized at a Jow cost. [0040] <Organization of Problems and Overview of
oBdsent BRI ESHgEhi SARR ST ProbIdRTS) Ay BeB GiieRHsEVe, 2 general

cﬁJmPFQHnIiE&? OR & B'é:‘{t%'}SY 8f qg@ﬁ%ec%ﬁt&%zc]tock realized as software in a

general-purpose PC or the like, and from a viewpoint of conformity to the
standard time (Coordinated Universal Time), an extremely accurate time is
provided. However, the accuracy of time synchronization provided by the
time server and the accuracy of synchronization time required for a
multi-screen synchronized playback are clearly different. Thus, the
present invention provides a technology for managing the time on a
synchronization server (or the function thereof) included in a multi-screen
synchronized playback system by using a general time server on a network,
along with managing the time on a display control terminal with high
accuracy by using the i(}calltime on the synchronization server. With this
configuration, a multi-screen synchronized playback system 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



devices can be synchronized with a certain level of accuracy by using a
general-purpose time synchronization technology such as the NTP client,
it is difficult to realize highly accurate time synchronization required for
multi-screen synchronized playback of high-quality content. An object of
the present invention is to provide n¥dans to solve the problem.
Furthermore, when using a general- purpose device such as a PC as the
|sE>IaSy cont%ol deV|c ra atlo of i |ma ;Lf“ty and limitation on the

i r8h d sepﬁyﬂs,“ A& Gte 51 digf) B RGHERRIRGEotenting 2
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consideration. [0041] For example, when continuously playing ba
1Spldwﬁht5pl:tf contents sihdelthe amretmltemkéorsgrpcrhm@sszaf@\mtehmgred for
content is different for each display control terminal, a difference occurs
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for ‘performing playback process content tfers for eac dIS Sla

Foothteoin texmindleplayiig dinne dengthlof the cantasvis yasiech As aarqagltag the
dlfference occurs between the playback start times of the content to be
SIBRESRHAG B e Badk BirdrgARedisplag e sitrdl teraTidalémfoatian on the
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accuracy me emen y a concrete C ion o

cdﬁ)ﬁpl@iagéﬁalNTR)@lientrwqﬂubﬁismﬂw AsUBXAMRIBe e a0tratiken  into
measurement is carried out by using w32time included in standard in

cISITTIIERRS (registered trademark). Time was set by installing one NTP
[d?dlgmlserver and one NTP client in a 22, _

For example, when continuously playing back a plurality of
contents, since the time requifed for a process of switching content is
different for each display control terminal, a difference occurs between
playback start times of the content to be subsequently played back.
Furthermore, since computational processing capability or the like for
performing playback processing of content differs for each display control
terminal, playing time length of the content is varied. 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]

(Tangible Result of Measuring Error)

Here, a result of carrying out an accuracy measurement 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



local area network (LAN). At this time, error between the time on the NTP
client/server and the time on the NTP client is measured by using a
command provided by w32time (stripchart). As a result, occurrence of
errors of approximately 55 msec on the average and approximately 100
msec at the maximum are confirmedt4urthermore, it is also confirmed
that amplitude of the error is unstable depending on each measurement

JEnep ACGangl i 5 corfmeds o sling i Shoue SeseTRR o e 1

problems with "a si onfiguration uting time information in
chensideratioruatl theerrbhis diffictlie [00#B] (Dverview eh&ieset by using a
- Invention) In view of the above-described problems, an object of, the
cpremand inventidedsty proidiere nisiilBersah)syndhirohizesplaybreeierence of
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control terminal having the functions) on a network (for example, on the
tharMyp phitu distribibiner tiorel snforstettiendey emdticastrte aghluradityugbment time.
display caontrpl .terminals connected via the network. \When_applying the )
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approximately 10 msec on the average. [0044] Furthermore, in view of a

thorclelem iaf & fiféerence occurring in the playback start time at the time of

th(?g)rocess of switching content, another object of the present invention
rovide a multi-screen synchronized playback system a

- characieyiRlic WRIER lies I 3 ,configyation of 23

In view of the above-described problems, an object of the present
invention is to provide a multi-screen synchronized playback system a
characteristic of which lies in a configuration of installing a
synchronization server having both a function equivalent to that of the NTP
client and a function equivalent 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 difference 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



prefetching and buffering, by each display control terminal, content to be
subsequently played back. When applying the configuration, a delay in
playback time which occurs at the time of switching content can be
suppressed. [0045] Furthermore, in view of a problem of the playing time
lengths of the content being varied 2§ respective display control terminal
devices, a further another object of the present invention is to provide a
multi-screen synchronization system a characteristic of which lies in a
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phpplyinl thien configutationeenemif theplayisg imetengtiof ceptaBht can be
differs for each display control terminal, start time of content to be
sepBEeytichtly played back can be synchronized and a delay in the
{QEWPECK time can be avoided. [0046] By the application of the
above-described technologies according to the present invention, time-

synchronizatiemwit) highiascuepeah be s9alizedBY USiNG@e lengths of the
general-purpose time synchronization technology, and also, even if a
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hardware of a general-purpose information processing apparatus and a
straniral-plaposekting symtheomization dectihiclggyosuoh asctheaNTRcit if cach
dgo ible to ri\rg?e a particularly cheap multi-screen synchronized

PRYBRGO LU S RCH LSRN tAtREC dnrdpnbRrInE ontent
b8fng played back before the mnext content. When applying the

configuration, even if the playing time length of content differs for each
display control terminal, start time of content to be subsequently played
back can be synchronized and a delay in the playback time can be avoided.
[0046] |

By the application of the above-described technologies according to
the present invention, time synchronizatidn with high accuracy can be
realized by using a general-purpose time synchronization technology, 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 content to be played back can be displayed on
muitiple' screens.  Furthermore, since the configuration is enabled by
combining hardware of a general-purpose information processing apparatus
and & 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



playback system configured by using expensive materials such as a
splitter for digital video signals. As a result, the number of the display
screens can be easily increased/decreased, and a system adapted to
image quality required, size of the d\isﬂay screen, or the like, can be
easily configured. [0047] In the followinhg, preferred embodiments of the
present invention capable of realizing each function and effect described

@9&3{& il r| )% <F|rst Embodiment> First

pmuIt| scgyreéé?rlse[s;{r?c%~|ronlgLJ glelg ac%kns%/sté%eﬁbvoea%go%mg fo' ?}lrsﬁ a splitter
fembhdiment attheipresant inventionsyilt bendeseriiest in fetail A0S screens
<Configuration of Multi-Screen Synchronlzed Playback System 1100>

RIS erefasiinty ecrees ad/dewisfigachtisnd ey phett- schepiedsynchmatizeguality

layback s 100.according to the R es t embodiment . |II be
g ggr g lylé? rPl:%ls a%sé%(ﬁl%na%@ndlaéram gw%agnt(ﬂ?g ff:aosﬁ Rtitswed-
[m}auyr]ultl screen synchronized playback system 1100 accordlng to the

present embodiment. [0050] Referring to FIG. 1, the multi-screen
synchrénizéd plallvackgysrenfetdod smbaidlycotfigufethfropresent invention
hronl ation server 10%\/ plurality of display control terminals 200
Cﬁﬁa oy élﬂ@ FHRBISAGEVICRRSIRY Rilth&iHute, S8 TyheRrahoatonvill be

JS8rver 909 sseemiected to an NTP server 10 via a network 20. Moreover, .
although a configuration is shown in FIG. 1 where one display device 300
[ éd@inected to one display control terminal 25

<First Embodiment>

First, a multi-screen synchronized playback system 1100 according
to a first embodiment of the present invention will be described in detail.
[0049]

<Configuration .of ‘Multi-Screen Synchronized Playback .System

1100> |

First, referring to FIG. 1, a configuration of the multi-screen
synchronized playback system 1100 according to the present embodiment
will be described. FIG. ! is an explanatory di.agram showing the
configuration of the multi-screen synchronized playback system 1100
according to the present embodiment.
[0050]

Referring to FIG. I, 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 d.ispiay devices 300.
Furthermore, 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



200, the multi-screen synchronized playback system 1100 according to
the present embodiment is not limited to thereto. As described later, a
configuration is also possible where a plurality of display devices 300 are
connected to one display control terminal 200. That is, it should be noted
that the display device 300 shown ifRFIG. 1 is representing a display
device 300 connected to the display control terminal 200. [0051] (NTP

erver 10 e NTP server. 10 is a seryer device connected to the network
e B R PR E GF .S SHSEH o AFPBRIRE 1o the

pRegtaeok flRINT B SRIVELEOisynehonizesime PN each deVICEDYs 1ater,

transmitting time information as standard to each device connected to the
corigpiel0sdagly prevebl ervdismceupdingaéit the flidie pf:gatkekehange are
C(g‘or example, tra smLssion/rece tion of emails and files, log distribution,

FRAE RO 85HSBIL TRiES bithaarieiles ditttottndtifhe Bhidamoted
ugRvine ARpnScted e dhennetyptk2fhoeirg ditferent betwael Fb%f'se‘fe?e

Furthermore, the NTP server 10 has a function of‘compensdting of time ¢ V1¢®
3 efropaceutret] toetivedis phoh cevieel duerddra tQmmunication delay, by

taking into account the communication delay due to, for example, traffic at
[4fle Lfme of communication or transmission distance. [0052] Here, for the

sake oéﬁ%,v 9@?'91 explanation, explanation will be made with the

NTP server %yusmg the NTP protocol as an example. However, instead

of the NRP Servesck@econnastipnseancbeinade vadisae. saryancapahifrk 20
of distributing time information as standard or the time server can be

2k tanpab Ropéxarem d nigssicas tinésyrhronbasich enetod&lRhpastocol,
ngﬁﬁﬁ{%gl@‘%p qtotas|§i£g11i?§)%zazcecso%@}1tt:hgna%%\c/ﬁ_g%%%ig ezgyz’g'ansmittin g time
information as standard to each device connected to the network 20 so as to
prevent errors occurring at the time of data exchange (for example,
transmission/reception of emails and 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 the devices.
_ Furth.ermore, the NTP éerver 10 has a function of compensating 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.

[0052]

Here, for the sake of convenience of explanation, explaﬁation 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



communication delay can also be applied. The NTP server 10 is a time
server distributing Coordinated Universal Time (UTC), or a time server
distributing time information based on an internal clock synchronized with
Coordinated Universal Time, for example. [0053] (Network 20) The
network 20 is a communication ne k for connecting at least the NTP
server 10 and the synchronization server 100 so as to be able to carry out

cBidlEeelionat Genamiugication, ar singlediection icagion.. The 1« . 4

network 20 is configl?lred from,q‘or exa%p?e, public nﬁﬁgksga‘é rag?gh%es a time

sémternet; teldphong etwoiky satéllitaiietwark oY broadeash chapnelsi e server
leased line network such as wide area network (WAN), local area network

AP RRP i HIEr R pritbREReiieRl Rirpd e Retork aralrNy ok sviedieesized with
ANy, r@@x‘p&-ﬂiﬁq I%rew' eIJ%Sszir[QqM] (Synchronization Server 100)

The synchronization server 10 receves the time information transmitted
[bYy3kie NTP server 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

synchroigatierkséer 100 can also acquire the time information from

anothefﬁrenegtq{r\(/)e{(cé)@nected to the network 20. That is, the .
synchronization Servér 1150arr?§f/nbnemcnolﬁﬁwr%dlf’ohﬁg%bé”iocﬁ%%cﬁlr%go%IleaSt
tishemtha tve NTH 4o acgidireyhendae infarnation 1o he ysed 1ar thesimg 1. 1o

synchronization of itself. [0055], Furthermore, the synchronization server

canQ tearshiititee tmel informatidnat ehe iusalighofidispldy cantromunication.
Trhegrplient%\lr%rzigg(?qsagggfiegggeyfrom, for example, public network such as the
Internet, telephone network, satellite network or broadcast channels, or
leased line network such as wide area nefwork (WAN), local area network
(LAN), Internet protocol-virtual private network (IP-VPN) or a wireless
LAN, and it may be wired or wireless.

[0054]

(Synchronization Server 100)

The synchronization server 100 receives the time information
transmitted by the NTP server IO 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 time information from
‘another time server connected to the network 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



as to synchronize the time on the plurality of display control terminals 200

included in the multi-screen synchronized playback system 1100 with

each other. At this time, the synchronization server 100 controls the

timing of transmitting the time information based on the time on its own

clock. Moreover, a detailed functiorid configuration of the synchronization

- server 100 will be described later. [0056] (Display Control Terminal 200)

The displ %/ cqntro| terminal ZO%is connected to one or a plurality of

a%i’fs?p&x}%ﬁv%%cﬁ © AN HAS & kit B pIgyid i Bk %%tﬁﬁérﬁ/%@als 200

11RQ0HEN R 1he displaysdrvice 3L BRIS UMA A NG ISR SN P 0 with each
terminal 200 plays back the content at a time sét for each content

oticoordiAg ttoi shertimetba igrakncaibektiAacostingly, dbecdisplsiy ebetioling of
terminal 200 receijves the time information from the synchronization

ragRHBE s fEgGIadPIRingr Basiedang s\tfcHigmzes tHestimenclock.
M- Quaclack witky the-fime anthe izaiop server 100 as well as
with the other display contro%irrﬁ?ggé%%g{ﬁ:lﬁge in the multisgredh server
1 &gnehibbizdd ayeackatsystem 1100. Moreover, the detailed functional
configuration and hardware configuration of the display control terminal

ill be described later. [0057] (Display Device 300) The display

device is_copne teg the di control terminal 200, and displays
an imagg%g%?%gnte%ﬁléo g%’ifa%}él Zp%@ )oy the display control terminal 200.

The digplayddeyiag 30 isocastisiad from.ifor sxasenle, & /ighid &rystalurality
display (LCD), a plasma display panel (PDP), a cathode ray tube (CRT),
o digebprefecioss ot Wlightde hvitting finds displbypl28ing back and displaying
content on the display device 300. At this time, the display control
terminal 200 plays back the content at a time set for each content according
to the time on its own clock. Accordingly, the display céntrol terminal 200
receives the time information from the synchronizationrserver 100 on a
regular or irregular basis, and synchronizés the time on its own clock with
the time on the synchronization server 100 as well as with the other display
control terminals 200 included in the multi-screen synchronized playback
system 1100. Moreover, the detailed functional configuration and
hardware configuration of the display control terminal 200 will be described
later,
[0057]
(Display Device 300)
The display device 300 is connected to the display control terminal
200, and displays an image of content to be played back by the display
control terminal 200. The display device 300 is configured from, for
example, a liquid crystal display (LCD), a plasma display panel (PDP), a

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



The configuration of the display device 300 is, of course, not limited
thereto, and various display devices are applied according to the level of a
general or a leading display technology of the period. [0058] Heretofore,

- the configuration of the multi-screen synchronized playback system 1100
according to the present embodiment®has been described. With the
configuration described above, high-quality content is synchronously

Y, ith hi cur the plurality.af display control e

'T?e%lméiaﬁﬁﬁsi %go%ﬁ,@ ggnlg %i}d?gbﬁéggpg%/ythgeg |§r§|i%/0§f d%pfég GOUESs 460, Himited

tHe059)] «@dnesete sxdivpla piiWkilteScreen Hynehrapizad Riavhacke vt of a
referring to FIGS. 2 and 3, a concrete scene or the like for a multi-screen

BEYREHr G Zels P yIBatie RAa iR aHiemly lcbueapst Whchronized playback

ng briefly described. [0060] (Concrete Example 1) First, referring to

‘ .2, processing for a moving image to be continuously played back

over thig qileitatisy Of displayoaeiees 300 Wit bey desaribed @8 éncaiei®onized
example of the multi-screen synchronized playback. FIG. 2 is an
riahanktory drgrahd 66 deseriding ateoridreteeseanple oftw dimlktischean been

R A B B e
s ACCRFINAN e IRIREHRMRORIMBIYcaR divide,and RlayRack gontert display

which is originally meant to be continuously played back on a large-screen
celigpidytstnom e phialitpdfidispiayaiedces 300. Authis timel dssplhmingevices

360.
f0059]
| <Concrete Example of Multi-Screen Synchronized Playback>

First, referring to FIGS. 2 and 3, a concrete scene or.the like for a
multi-screen.. synchronized playback requiring a highly accurate
synchronized playback will be briefly described.

[0060]

(Concrete Example 1)

First, referring to FIG. 2, processing for a moving image to be
continuously played back over the plurality of display devices 300 will be
described as a concrete example of the multi-screen synchronized playback.
FIG. 2 is an explanatory diagram for describing a concrete example of a
multi-screen synchronized playback according to the present embodiment.
[0061]

As 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



that the resolution of the display device 300 is 1360 x 768 dpi, content
playback equivalent to that by the large-screen display 30 with a
resolution of 4080 x 768 is enabled. Here, for the sake of convenience of
explanation, a configuration is shown as an example where content is
divided and displayed on three displ%@/ devices 300. However, content can
also be divided and displayed on two display devices 300 or four or more

tilisniey deyieasi 300, [0062] 47k Ia%S@QV‘f%éhgd@rq “Sergn. display 39 8ontent
well as three display devices 300 each connected to the display control

playimindl 200 RIGNR (A) tishiotys theek display davides300 ©0 whishucanishttion
gei layed back at time TA is displayed. FIG. 2(B) shows three display

*Hevi @ 300 BhtwiichcBBALEAt be§ Stay&Rf babk afikfe PE isensplajerte of

). shqw | y devi 00.on which content being played .
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dondebicn datiteria jaeingrptayesl dapk:at tene I4 isalisplayed: Frhesmere: can
the state of content bein plaged back between time TA to time TB is
@

al$Rolifh Gry tled 1and dise SRy 80, fUeBY Fifksty retering tortHe dispraynore

48R fvtﬁ -screen display 30, content shown as the example
hgreﬁ\fvﬁ%be%éasgc%ri ed. As shown on the display screen of the

[Oﬁ(@-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 $H6WR ashihe et pls e -content th hid apetilfors testxplanation. display

Locati at in-between times TB and TC are also, shown. [0064] When
RIS A6 CORTEAT Db ADSR! BE S chiti e 300- | FIG. 2(4)

shows three display devices 300 on which content being played back at time
TA is displayed. FIG. 2(B) shows three display devices 300 on which
content being played back at time TB is displayed. FIG. 2(C) shows three
display devices 300 on which content being played back at time TC is
displayed. FIG. 2(D)'shows.three display devices 300 on whiéh content
being played back at time TD is displayed. Furthermore, the state of
content being played back between time TA to time TB is shoﬁn on the
large-screen display 30.

[0063]

First, referring to the display screen of the large-screen dispiay 30,
content shown as the example 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 times TB and TC are also shown.
[0064]

When the moving image content as described above is divided and



displayed on three display devices 300, it will be as shown in FIGS. 2(A)
to 2(D). The accuracy of time synchronization may become an issue in
the multi-screen synchronized playback system 1100 described above at
a time point shown in FIG. 2(B). Thz? is, at the time point when a part of
the car that reached the right side of the display device 300 located on
the left appears from the left side of the display device 300 located in the

dinisidiesdAs thisimai yep e acausany, of Hetime sYehieRIZationsis 2ca) to
poor, a_circumstance arises where the car does not appear on the display
2gbVice Bbo d66HteE Tn W imiddie eskae thoath theresr hesoreachedithee in the

right side of the display device 300.located o left and a part of the
T DA LA FAE T B Koyl A B SRR e time
pH8 ok dRReR F 00, theagisplay deyice 300 logate &@r}h%vmiﬁd&ep%‘{-%(f) the car

though the car has not reached the right side of the display device 30
tho¢atedcds dhthiefri f065{dEhe Citbembemress dsvdeschibedlabsuaiatiseshe left

ince the displ trol terminal 200 controls the timing of the start of
<D BAG 0T A0TSR 1 HeARYeH b U Sty deecmidale.
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connected to the display device ated in the ' mi
cifispiaysoonteritsesrvelspantirgoto thee ceotraipperionnt tkedsoptentdfanice 300
example, and thus the problem as described above arises if the playback
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above-described problem can be mitigated to an acceptable level. [0066]

thy display device 300 located in the middle even though the car has not
reached the right side of the display device 300 located on the left.
[0065] |

The circumstances as -described above arises since the display
coantrol terminal 200 controls the timing of the start of playback for a part of
the content to be displayed by the display device 300 connected to itself.
That is, the display control terminal 200 coﬁnected to the display device
300 located in the middle extracts and displays éontent corresponding to the
central portion of the content, for example, 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 present embodiment, since the time synchronization is
performed between the plurality of display control terminals 200 with high
accuracy, the above-described problem can be mitigated to an acceptable

fevel,

[0066]



Particularly, the configuration of the present embodiment is effective when
the number of the display devices 300 on which content is to be divided

and displayed is large. This is because, when synchronized playback is to
be performed on a small number of display devices 300, such as three, a
highly accurate synchronized playbadk can be easily realized by installing
three graphics cards (hereinafter, sometimes referred to as a display card

or a DJP card) gn one display.control terminal 200 and connecting the .
display ?iret\l/'féli% to%gchgﬁéfﬁggéf‘é’f%om%%/e s RE HikhpePdhEnent  is

e disniay deyicesr300inueRsesnbaRMGSSIING lRad rRaUed 1BV RS ntent is to

display control terminal 200 for playback processing of content increases,
bgidingdisk tmd disphstancds Whare. imdgesqialibe indegrag@dors @fchronized
image frame is dropped, and thus it should be noted that there is a

PlyhAGEAOIPtRE REMBEFSHRE disoray duiiebs b Hab kah ds termabfadsuch
_ [ FIG. 3 fo..
as[qgﬁgé,(g’%glﬁ)‘/ﬂg E@iﬁﬂlgﬂ@ @&G}{%ﬁggg 'ggaéf?]bﬁwc% ciar? ger:og?esgtl S}g I{aefhzed by

synchronou aying back'a whole ima plurality o
indeMities 300 vl e skesarihed s aheanargte examplerphithe PUiSaegn 45 a
synchronized playback. FIG. 3 is an explanatory diagram for describing a
digpheyetertkafipla PR sid)sereennsydérpdmizeehplayibatkratoaldidgloand
the present.emhodiment, [0068 with FIG, 2, EIG. 3 shows the
o R LA GEVTER a0 infe WSy SBuAE SO0 e e, o5 the
meaneeciedke the giapa contobigiminak 200 RiG. %%L@@Wé e required

display devices 300 on which content being piayed ack at time TA is
byishtayHdp RIG. QW) showsnthineé difplaiordelices300 prowtssngonteniontent
._bei layed. back at time TB is displayed._ FIG. 3(C) shows three displa
InGEGESS B0 BN S AT BB By & 818 mage quality is degraded or

an image frame is dropped, and thus it should be noted that there is a
limitation on the number of the display devices 300 that can be connected.
[0067]

(Cbncretc Example 2)

~ Next, referring to FIG. 3, a process of synchronously playing back a
whole image on the plurality of display devices 300 will be described as a
concrete example of the multi-screen synchronized playback. FIG. 3 is an
explanatory diagram for describing a concrete example of the multi-screen
synchronized playback according 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 display control terminal
200. FIG. 3(A) shows three display devices 300 on Which content being
played' back at time TA is displayed. FIG. 3(B) shows 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



back at time TC is displayed. [0069] First, referring to the display screen of
the large-screen display 30, content shown as the example here will be
described. An image is shown on the display screen of the large-screen
display 30 where two light bulbs are serially connected to a power source
and a switch is provided on the conmsction path. Although only an image
where the switch is open is shown on the display screen of the

Hakgeasqiaen gisplay;3Qi dlisassumed that the content is contentof an
image where the switch iS open at time TA, closed at time TB and open at

[th&9TC. [0070] When the moving image content as described above is
divided and displayed on three display devices 300, it will be as shown in
FIGS. é‘tﬁﬁor@‘%@ﬁfr&é%ééﬁré& Piinersgrchiothsatidasmesr pee sty 30,
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above at a time point shown In IS, &

dighhbulbsplsignelianaousivlightingeupdusias the1awitth sidesedy AtiBIS bulbs |
time, when the accuracy of the time synchronization is poor, a

aghcspnEtHice A e Hared Aohesame tiinend thewilitdh idigplayettdnon the
the displ(g?( deﬁﬁge 3 %dloca ed in,the middle closes, the light bulb X
CORBESAA R IR samer 1iaiiAy et lidRaaS,, ‘?’tﬁetﬁghtsﬁ'dfﬁh 1s open 18
sHisRiaved en-the Gisplay device,309 Jagaied Qndbe Igft i neyl up QniGmed
contrary, a circumstance arises where, at the same time as the switch
tbigpthyecbanetiiei displate devicen300ajpcatbdria the middté apenserthe lighte TA,
Eulb displayed on the same display screen goes out, but the light bulb

CRsy e BRGH RSV /e 806 Tdcated on the left is still lit up. [0071]

188701

When the moving image content as described above is divided and
displayed on three display devices 300, it will be as shown in FIGS. 3(A) to
3(C). The accuracy of time synchronization may become an issue in the
muiti-screen synchronized playback system 1100 déséribed above at a time
point shown in FIG. 3(B). That is, at the instani of the two light bulbs
simultaneously lighting up just as the switch is closed. At this time, when
the accuracy of the time synchronization is poor, a circumstance arises
where, at the same time as the switch displayed on the display device 300
located in the middle closes, the light bulb displayed on the same display
screen lights up, but the light bulb displayed on the display device 300
located on the left is not lit up. On the contrary, a circumstance arises
where, at the same time as the switch displayed on the display device 300
located in the middle opeﬁs, the light bulb displayed on the same display
screen goes out, but the light bulb displayed on the display device 300
focated on the left is still lit up.
[0071]



In the example of FIG. 3, a case is pointed out where images, which are
originally supposed to be a whole image, are played back inconsistently
with each other. For example, at a shopping mall or the like, in a case of
using, for example, an advertising technique (so-called Jack) of displaying
the same image on a plurality of display screens at the same time, as a
result of the same image being displayed in a disorganized manner, the

viewers f el a sense o mfort, and also sponsors, who aimed for a
sensaiﬁ)ﬁ F SRR fdg?rg%:t%)ﬁacé’ﬁadérpgmfﬁfiﬁé%u@%ﬁlé’ifwﬁ?fferwmch
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wnbadimetits sincBdhe timnep kynehrosizaiioim patweEo thé pluiadityi 8fa case of
display control terminals 200 is_ performed with high accuracy, the
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this BFFeXPENAORiasTarm. Sh%'ﬂ@_\tgﬁ f%’iﬁtﬂoﬂ'ﬁl &%{QE@EQH %?%romzed
synchronization server 100 according to the present embodiment. [0074]

plaggback system 1100 according to the present embodiment, since the time

synchronization bétWeen the plurality of display control terminals 200 is

performed with high éccuracy, the above-described problem can be

mitigated to an acceptable level.

[0072]

Heretofore, concrete examples of the multi-screen synchronized
playbaék requiring highly accurate time synchronization have been
.described. In the following, the configuration of the multi-screen
synchronized playback system 1100 capable of solving the above-described
problems will be de.scribed in detail. |
{0073] |

<Configuration of Synchronization Server 100>

Next, referring to FIG. 4, a functional configuration of the
synchronization server 100 according to the present embodiment will be
described. FIG. 4 is an explanatory diagram showing the functional
configuration of the synchronization server 100 according to the present

embodiment.

[0074]



As shown in FIG. 4, the synchronization server 100 is mainly configured

from a time information receiving section 102, a time setting section 104,

a timer section 106, and a synchronization time transmitting section 108.

Furthermore, the time information receiving section 102 is connected to

the NTP server 10 via the network 26‘.4-Also, the synchronization time

transmitting section 108 is connected to the plurality of display control

terminals, 200,(007 8 (Fime InfosmationReceiving Sectan 1021 b fingjnly

information receiving section 102 receives time information from the ™
ceafvgnlicorneactedivia theraehmork2GeAt this dime;ttba tinge indormadion1ting

receiving section 102 can also transmit a time information request signal
seetpastirifthe NIpsssion Idtahatitha Fifoehetivnatgshsmors atemitting
Set:imleoiﬂlf?rd’gatiop ret%[eivin se%ﬂ%n t}O% may be %onfi ured to transn%lt 102

informa ion'relat‘llr{g o the" Giffeténcd Sethedh Hhe °find oh thas section 18
coyneRaization:gerveriibOanddhe fimegn thg, NTR.syal 1040 thesNH> (he

server 10. Furthermore, the time information receiving section 102 may
speadunfigarsibto teceivertiretithnmferniadionlfi8msacimesendetoutimgplurality

nather protocol connected tg the network 20. [0076] (Time Setting

OgéﬁﬁB 1P HHALFEBUENS168Y The time setting section 104 acquires the

[gm)ejwormaﬁon from _the time information receiving section_102, and sets
time oOn the timer section 106 described later based on the time

informatidm o tafdsihd dinR settivin is8ettainh0r098ts the current time on

the timer section 106 to the time indicated by the time information

receivelilsy thEitne IROFMRAHOT retiFiid Rectivittion Th8Zimesaststfon time
ir}POGIJEﬁ%gCﬁ"C?QQEe?’ﬁITP server 10 connected via the network 20. At this
time, the time information receiving section 102 can also transmit a time
information request- signal requesting the NTP server 10 for the time
information. Furthermore, the time information receiving sect.ion 102 may
be configured to transmit information relating to the difference between the
time on the synchronization server 100 and the time on the NTP server 10 to
the NTP server 10. Furthermore, 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 section 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 current fime 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



synchronization server 100. The timer section 106 has a function of

keeping time with the time set by the time setting section 104 as the

standard. The timer section 106 is configured from a system clock or the

like of the synchronization server 100, for example. [0077]

(Synchronization Time Transmitting $ection 108) The synchronization

time transmitting section 108 generates time information based on the

ime kept by.the timer section 106, and transmits . the time information to -
e AP Zoltl torl ol 500 AFS ShobDsnie, fndonction of

keypehgoniaation fime Hansmiting:sestion 08 praulticasts Rased ONthe as the
timer section 106, time information indicating a predetermined time to the

staludang. of displayrsonsroltiermiikisi20® i ther edufticsoreesysyaehrinizedr the
playback system 1100. Furthermore, the synchronization time
Il%%z‘?mos %‘tné%@‘&%%%rﬁ%ﬁé’f}fb %nﬁ@ru?éﬁ‘%p}(ﬁ‘oadcast the

-described time information. At this time, the synchronization time
transmitting section 108-can transmit the time information without
perforrotng cbnopenstionThy taKingiintd aoeg B dtieninfiisnce of a
transmission delay between itself and the plurality of display control

terminal8 260 FEHHAHAC A RfiE Bt a ke [0078P ThaP &, anlireatne time
R e e P g e A S8 ramsmits

simultaneously transmit the time | ation to the plura

theonitnoé terfoinakst 200 witheuplaking intoraticoury theinfluessa 8fas 200 all at
transmission delay due to the state of the transmission path, or the like.
OWSreovet Pite dynchisniZatisimividaniingmitirgesebioryniiofean bection 108

oGRS AP e A RTIon o RS R s
predetermined time to the plurality of display control terminals 200 ia the
multi-screen synchronized playback systefn 1100. | Furthermore, the
synchronization time. transmitting section 108 can also be configured to
broadcast the  above-described time information. At this time, the
synchronization time transmittin.g 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, éommunication traffic, or the like.

[0078]

That 1is, unlike the NTP server 10, the synchroniz'ation time
transmitting section 108 can simﬁltaneously transmit the time information
to the plurality 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 fime



transmitting section 108 can transmit the time information to the plurality

of display control terminals 200 on a regular basis, or can also transmit

the time information on an irregular basis. [0079] Heretofore, the

functional configuration of the synchréa ization server 100 according to

the present embodiment has been described. According to the
above-described configuration, the time on the timer section 106 of itself
ik he symevanizad Wik Caondinated: QH@Qﬁﬁéﬁmﬁrﬁ%%ﬁ%%tﬁ’?etimﬁrality
information received from the NTP server 10, and at the same time, with
ofegipl ey thephurblity ofididpl2P ¢ontraltegminalb 206, catedalithindhemit the
tmulti—s reen synchronized playback system 1100, time can be

Wi %ﬂ’é&i@&w&eﬁhﬁ%’gﬁ &hirol terminals 200, where all the

[6U7963 derived from a general-purpose time synchronization technology

such as the NTP are eliminated, by multicasting the time information

based Idnarttie fime, onttbie timeti saationcl{fog vatéonern fvhae tigpadssstization
by multicasting, the error can be suppressed to approximately 10 msec

SBh'iHe Wrageoubiovt?, dhen Firedih Srake dimamonizatidieerndgscribed.
A0 i realized, W iguration substantially the same asg, that.
of a gér?%iélg.lip%?goiag %%rﬁéa?t?g?lgg?%c%osglh ue{gp%)r%’cu%sy?:otrl I(]{alf’anqllﬁIe%,hi'f jg lmer
seealized by hardware sucthas agisal pracessing UBtanMedikenbased ! Time
on a program stored in a storage section, or the like, for example. [0080]
baged Riat CHRNg U RIRsmaHDSBRAF CedtDoTRthn Al PO0ose Next, | afemihgt the
FIG, 5, a hardware canfiguration of display control termipal 200
R T T SEH] b R0 bt HbeEARER esTsnels 200
lapeexplariatary diagiad] shawbee HeadwaR Coigitionydhthe 1100, time
display control terminal 200 according to the present 37 -
can be synchronized between thg display control terminals 200, where all

the errors derived from a general-purpose time synchronization technology
suéh as the NTP are eliminated, by multicasting the time information based
on the time on the timer section 106. Moreover, when time is set by
multicasting, the error can be suppressed to approximately 10 msec on the
average. Moreover, each function of the synchronization server 100 is
realized by a hardware configuration substantially the same as that of a
general-purpose information processing a;ﬁparatus. For example, it is
realized by hardware such as a central processing unit or the like based on a
program stored in a storage section, or the like, for example.
[00801 |

<Hardware Configuration of Display Control Terminal 200>

Next, referring to FIG. 5, a hardware configuration of the display
cantrol 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



embodiment. [0081] The display control terminal 200 is mainly configured
from a CPU 252, a memory 254, a HDD 256, a network interface 258, a
display interface 260, and a media interface 264. Furthermore, one or a
plurality of DSP cards 262 are connected to the display interface 260,
each of which being connected to thé display device 300. The media
interface 264 is configured in a way that allows a recording medium 266

t%bg.inserted therein or connected thereto. [0082] The CPU 252 is a
CILDO m}ent. . . .
general-purpose central processing unit, for example. The memory 254 is
- [o@ $emiconductor memory called a read only memory (ROM), a random
-access memory (RAM), or the like. The HDD 256 is a magnetic recording

mediufhsudivnka et vidkierivénThaIOSP warid R62isf sorcdllédm a CPU
aphics card..The re Ing Jnedium 266, is, for example, a CD-ROM, a

> SRR AT ROND B BV AR VG0 SRS FoA Y Irerface

2BD-BRM, 2BRRIRRrfmemeny stick fiediatgied fpdemar l&)hﬁ‘%}ég}p%?tDSP

flash (registered trademark), an SD card, a USB memory, or the |i
c40083PRormxampiectiatatof dontéinpie peépiayfed badois atoted fnvthéch being

HDD 256 or the recording medium 266, and image data decoded by the
CEBEFIED 19 sdRPtotiPHiEP Latdse 0% the diplapfittéttate odocmdles is

cAlaed 9 oSV O Y R AR B
theleretaiorey dine dtattware:configuration of the display control 38, a

[0082] |

| The CPU 252 is a general-purpose central processing unit, for
example. The memory 254 is a semiconductor memory called a read only
~memory (ROM), a random access memory (RAM), or the like. The HDD
.256 is a magnetic recording medium such as a hard disk drive. The DSP
car_d 262 is a so-called graphics card. The recording m'ediﬁm 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 compa'ct flash (registered trademark), an SD card, 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 control



terminal 200 has been briefly described. Each function of the display
control terminal 200 described below can be realized by using the
above-described hardware resources, and those skilled in the art can

- readily correlate the above-describeg,hardware configuration and the
functional configuration of the display control terminal 200 described
below. Furthermore, the above-described hardware configuration is only

tafmexampde) ang avdedicaiesrhardvrieron realizioy FpREtRIALE! the display
functions of the display control terminal 200 described below can also be

qieiviele dSJ00BE] < CoRfigiration of Dispiay ComrobTemmiat@d0bNexsing the
referring to EIG, 6, a configuration of the display cqontrol  terminal 200 i
R TR PAECET St Sttt K oD G AL Oy g e readily
cxplapatony diagra. showing a fnclional ce&ﬂﬁ%@%moq{ heq s inctional
control terminal 200 according to the present embodiment. [0086] As

cshidvguintie@. 6 ftheéhdisplagpéentralaerminal 200iisainaddy caefigited below.
1:from a time information receiving section 202, a time setting section 204,

A TTREr e8RS on b6 AL PSSk AT e RBIGING SectioRDEBIaHAT, dsphayy an
Samrplsegtion 210, frrihesmpreibe display contlgection 210, is Eg?i“o'i‘ the

configured from a timing control section 212, an image playback control
feactiom® 1, dnd &i pidybackrimapedeating sectide 2t dhe Playbagk also be
image reading section 216 includes a buffer memory 218. [0087] (Time
PASHAfstion Receiving Section 202) The time information receiving section
[a%g 2ceives time information from the synchronization server 100. At this
time, the time 39

<Configuration of Display Control Terminal 200>

Next, referring to FIG. 6, a configuration of the display control
terminal 200. according to the present embodiment will be described. FIG.
6 is an explanatory diagraﬁl showing a functional configuration of the
display control terminal 206 according to the present embodiment.
[0086] |

As shown in FIG. 6, the display control terminal 200 is mainly
configured from a time information receiving section 202, a time setting
section 204, a timer section 206, a playback image holding section 208, and
a dis;play control section 210. . Furthermore, the display control section 210
is mainly configured frlom a timing control section 212, an image playback
control section 214, and a playback image reading section 216. The
playback image reading section 216 includes a buffer memory 218.
[0087]

(Time Information Receiving Section 202)

The time information receiving section 202 receives time

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



information receiving section 202 can also transmit a time information
request signal requesting the synchronization server 100 for the time
information. Furthermore, the time information receiving section 202 can
be configured to transmit to the synchronization server 100 information
relating to the difference between thétime on the synchronization server
100 and the time on the display control terminal 200. [0088] (Time Setting

indBeHON 204 - LIRS sgCtionzRP) te Ume selling sachinn 204:ac0 ui'flg‘%l:[ Netion

time information fromthe time information receiving section 202, and sets
reipne On shentihereseetiom 206 desgribddatentiasedonythe ti0® for the time
. information. That is, the time setting section 204 sets the current time on

. .

RSP S ctib i IH6 T e tihe inaratdaByaHe titre rifomgatiortion 202 can
ecel [ I jon,. recelyi tian 202. The ti section .
bEECRNEL DY te r@?aé{é%{m% B, 0 %?e%(%§ﬁg6z§um Server 100 pEmation

206 is a'clock of the ay control e timer section
rdlasiafunctibn afikaeping:tineeweith the:tithe seb byt Hee dimerseing §86liQBver
204 as the standard. The timer section 206 is configured from a system
1 8o and e tires STRHE BiIdHIRIR L SHPST eb ARl 002 8k example. [0089]
d@@faok Image Holding Section 208) The playback image holding
section 208 holds data of content to be played back. For example, the

playbackiimage hiigirge seietion () 8Tismer riigetiesh fogrgithe HDD 256 or

the recording medium 266 described above. The playback image holding

sectiont g8 ey Holdrdb AtshitaBatlbuk clisimahdbovecdbsmibedion from the
tirecord' dium 266, or may hold g tent recejved via the '

e LT PO T A3 2pobegy 35 time of the timer section
206 described later based on the time information. That is, the time setting
section 204 sets the current time on the timer section 206 to the time
indicated by the time information received by the time information
receiving section 202. The timer section 206 is a clock of the display
control terminal 200. The timer section 206 has a function of keeping time
with the time set by the time setting section 204 as the standard. The timer
section 206 is configured from a system clock or the like of the display
control terminal 200, for example.

1 [0089] |

(Playback Image Holding Section 208)

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

[0090]



(Display Control Section 210; Timing Control Section 212) The timing
control section 212 configuring the display control section 210 notifies a
playback start time set for each content to the image playback control
section 214 based on the time kept % the timer section 206. At this time,
when continuously playing back a plurality of contents, in a case the
playback of previous content has not ended even though the playback

start timpiig e et ANiRRt RS PAsSernthe UMing: 69Tk 85CHN 212

can change the playback start time of the next content and notify the
image pllaybtiokisgnirohsectiose2tidnf e samegouthagththgladybpickyokontrol

the.next content is started after the playback of the previous content has
SgRHea. c&?ﬂfé%ﬁi%%@ &Y a%é%&ﬁ{&& Bﬁrf@we%ﬁéugoeaﬁéﬁe ik image

piming-goRt Rl saction zie Aetifissdhe inage p!ﬁ;a%aﬁiéﬁp%trspkh%em%ﬁe}écﬁon

of the playback start time of the next content so that the playback of t
2peviods contentis inteerupted and théypldylyank dlttie apluciientfiisontents,
.Started. [0091] The configuration of the timing control section 212

s &ised ib ey SaRe S HPECTSRATGEMRIAS R THRYrEBIeRs tR¥ehéhough the
pPiaxiRgtins length.of tﬁé%g?né%mé%ﬂifﬁd éoers%edr%%. Weing control
displa als 206

display control terminals 200. A plurality o contrdl termin

sateincladed dathehmulttscheepl sybstikosized playback systerklloPuand and
when the computational processing capability of the display control

DRiHINARS 20038 hotaaibeiTk, AproBIErcetiers Mk tEréls asemrereacahat the
pREpESR DI RauIg e dhe ol %dcgﬁtermnfl%rs%?y% RARECRYC LR ious

control termina . Particularly, when continuou aying

cpluraditylofscentents, theosifferancey Hetwean ghenplaying g 19T9ths previous
arising for each content accumulates, and images to be played back will
coatemhptralshifted drone baehibtne? 1@ agtifies the image playback control

section 214 of the playback start time of the next content so that the
playback of the previous 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 respective display control terminals 200. A
plurality of display control terminals 200 are included in the multi-screen
synchronized playback system 1100, and when the computational processing
~ capability of the display control terminals 200 is 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 accumulates, and

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



large degree for the content to be played back afterward. Furthermore,
also in playback end processing for the content, there occurs a difference
in processing time lengths due to the difference in the processing
capability of the display control terminals 200, and thus the difference will
be larger for a larger image to be played back. However, the configuration
of the timing control section 212 described above enables to avoid these
problems. [0092] That is, when the playback start time set for each

lasgfitalfitr bl Palisd BaRieBy achediBfiay Goaed tafkaimasmbo i urthermore,
a i g { T %fon.el ertho cu | ent .
igaeneda i tnlno, SRONOISRETRN 312 [OIERlY e ihe revious anient . 1

without waiting for the en playback an sttar S playba
prardesih Asim seulbtisindedthe playbatksarktimen! he sedisontatisitity of
maintained even if the playback time of the previous content is delayed,

thecdimplasiennérahes welagsscaPbaaibingaele Mifsooaecattibueh latgant for a
e. rtion af, the previpus content will be omitted, the omission will .
lag%%%n%ﬁg %q%g)ﬁr WS eIlg)/asceg\iereflilgr%l;vr?f'égrfot eoﬁ{’é}#%flﬁaﬁﬂ)?gx timing
caenelal seconds] 2amek s adtisally AEHPEADIS s caused (093l ms.
(Display Control Section 210; Playback Image Reading Section 216) The

{D&Q%ack image reading section 216 configuring the display control
section.210 reads, data of content held in the playback image holdin
sectionr%%ﬁ%,lghdvsﬁgﬁsf@r% @%%g?ﬁhé( 1S ihEGe PhyBEcR-Ihtrol %‘gééﬁoFP be

plRI4dAb Haie type@meai%@@wuegﬁ{ydq'%ﬂgm@kﬁe'%a'}%/?%%amﬁ'ﬂéstimm g

the playback image reading section 216 can transfer data of the previous

¢ oirtent o tilve ity d plejiigckodnirbt seation 24 4.canenat Wiglsamey&ahg for
read O%L data_of the next content from the pl?yback image holding section
thsogid9d BarRiAHe S5 R thE bafRY tekofthe ot exarmple. Thatdsesult,

sif{t&Adhe playback start time of the next content is maintained even if the

~

playback time of the previous content is delayed, accumulation of the
delays can be eliminated. Mozreover, although a part of the last portion of
the previous content will be omitted, the omission will be limited to
approximately several frames for content of approximately several secoﬁds,
and thus practically no problem is caused.
[0093]

(Display Control Section 210; Playback Image Reading Section 216)

The playback 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 previous
content to the image playback control section 214, and 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



playback image reading section 216 can read out data of content from the
playback image holding section 208 in the background before the
playback start time of the next content is reached. Moreover, the buffer
memory 218 is configured from a storage device capable of reading out
at a higher speed than the playbaclé’fﬁ'nage holding section 208, and is
realized by the memory 254 described above, for example. [0094] The

pgaggmaﬁﬁgg%f e plR bs%g%iig;laa% éeé‘gé{'geaﬁcg% 41p, %%Sgéibt%%g ove

es as a solving means for a problem that, when “continucusty prayiig’ the

phadiaipluality abeonignisceSereen geasdlankuyhiena rad RIa6essiAgback
is being performed for the next content at the time of switching from the

siaFd\isng ebifenbey tvonsaicontentimbre Mpuaivatly whenfpayimenbexsk2 18

. content in V format or the.like, a circumstance arises where a black
e S TSl AT S e Blota g svees

tHeAding theybaxkcrnient rNdiseniepis A e TILSMEhed SIHOPHY the memory
Furthermore, when a plurality of display control terminals 200 included in

2 ffednsmiibadah synchromizetplayback system 1100 reads the same
[(ﬁ? J{Zm' there is a problem that, since time required for the read - _
processing differ from each other, the playback start time of content to be

playedack ngxtiisuyaried. Reweyer. thaeanfiguration qfeafa%r%gs%%%n 216

image reading section 216 described above enables to avoid
degohlbed [8DOSEThatiss simceatheopldayizack tmagefoeadingrsedtion 206t, when
performs the read processing of the content to be played back next in the

YRR DRSNS Hlag il it fineo HeNEmpordirplapsackiank while
o Black %ﬁr(?@é]ss?ﬁ U[E'%%éhﬁé?ﬁ&ﬂi&?’%&f‘%ﬁ&v%@@%ﬁ&ﬁ? at the time of

suppressed. In other 43,
switching from the previous content to the next content. -~ More

specifically, when playing back content in WMV format or the like, a
circumstance arises where a black screen is displayed for a moment at the
time of buffering processing of reading the next content, and contents are
not switched smoothly. Furthermore, when a plurality of display control
terminéls 200 included in the multi-screen synchronized:playhack system
1100 reads the same content, there is a problem that, since time required for
the read processing differ from each other, the playback start time of
content to be played back next is varied. However, the configuration of
the playback image reading section 216 described above enables to avoid
the problem.
[0095]

That is, since the playback image reading section 216 performs the
read processing of the content to be played back next in the background
before the playback start time, the temporary playback of a black screen

occurring at the time of content switching can be suppressed. In other



~words, the playback image reading section 216 will be performing double
buffering. As a result, a smooth content switching can be realized. [0096]
(Display Control Section 210; Image Playback Control Section 214) The
image playback control section 214 can playback data of content
transferred from the playback imagetgeading section 216 according to a
timing notified by the timing control section 212. The image playback

Wgg)%trol section 214 is,connected to one or a plurality of display devices

5> dhd e Rgstay B s dgadiy eorrsitmy HetawilEdrmepriftoming double
[ ign rsferring the same to the.display device 300,
D anger, oLt oL oot CHREHS UL HAIAS bt caebitttare
[(dgrgiected to the image playback control section 214 is shown in FIG. 6,
this is for a correspondence with the configuration in FIG. 5. Accordingly,
it shoulE & Hotddantnodrite cdiopld! Beica 80P shphar inCdGtrd] Section 214)
corres %nds with the thr ispla vices 300 shown in FIG. 6.

d Oof
course. tis Hoatfesl iy E%/ hgf)%féc’iuﬁ%@r"é’f the HigAay Rlavibaslsobats of
cdqﬁ&m&@@i@f&%@é@@ﬂmﬁ%@'ﬁ%%%}?%%é%ﬂﬁ%lé‘e@tfb { qug eagccording

thereto. [0097] Heretofore, the functional configuration of the display
tocortrol nermiridl @00 atkordingnp the present mbdiiment hashees playback.

described. By héeqe application of the above-described configuration, a
CD&H&LM%% DIRYRIGBRSEIRAGIART eoraHRalidNeS digrigxtevices 300,

' 0e. i ) ' lity of.each display control terminal
o o S AR Bt yndenat

amlifferensderiri tizetheash fimecatiballipegf eenient sGiching @68 likBnough a
arising at the time of continuously playing back a plurality of contents can

CURRIBRIAAR Aihifgheesd isTbctstreiextretiflpimportansistieto the image
plﬁ%qgﬂoyé}%%?%iggﬁfﬂ 214 is shown in FIG. 6, this is for a correspondence
with the configuration in FIG. 5. Accordingly, it should be noted that one
display device 300 shown in FIG. 1 corresponds with the three disﬁlay
devices 300 shown in FIG. 6. Of coﬁrse, it is needless to say that the
number of the display devices 300 to be connected 1o the image playback
control section 214 is not limited thereto.

[G6097]

Heretofore, the functional configuration of the display conirol
terminal 200 according to the present embodiment has been described . By
the application of the above-described 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.

Although these effects are extremely important when continuously playing



back contents, the characteristic of the present embodiment lies in a
configuration allowing playback of content based on the time on a clock
(timer sections 206) which is synchronized with high accuracy. The
solving means for the problems described above become effective when
the configuration is included. Thus#4 method of synchronizing time
between the synchronization server 100 and the display control terminal

ba2R0 waglpe%tge% e&ma%}gggwm@f [0098],<Time Sevn%%pﬁ%%t{ Bies in a

Method> Next, referring to , a timé syrichronization' me

coadtondingo to 4he present emhodimeniovilcbe desedbed. S +ihis &% a clock
explanatory diagram for describing the method of synchronizing time
(tipeeletit then SyABRtoriidtsdn servenabooaneethe Wishldyigbnirot terminal The

00 accorzgirélglfl toitgée gregﬁnt er‘abodi ent. L[())Ogg]b%s show%ﬁn FIG. 7

S C
CaCcording o the time SyRChTONiZation method aecoramgts %Cﬁr‘é%éﬁen the

codmbogitient.i thensynabmnization semerdof JegyRel:BaANSmIS e between
multicast a synchronization request message to a plurality of display

thegirshreemizalin200:{S¢00) (Aetids limd ] sthée syretronitetiomse e 1001 be

d can.gls be gé)rgi%%%ed to regularly transmit the synchronization request
TR gé)eub SfoRdcHE®Rs shown in FIG. 13(B), a message identifier +

[Oglggc}ksum, a server port, and a server time (standard time; time
~information) are included in the synchronization request message, for
exampléifod inshibsequently, Machodisplay control terminal 200 sets time
on the _timer sectign 206 based on the server time included in a
synch%‘?ffiaﬁ'ﬁﬁe&g,ng to FIG. 7, a time synchronization method according
to the present embodiment will be described.. FIG. 7 is an explanatory
diagram for describing the method of synchronizing time between the
synchronization server 100 and the display control terminal 200 éccording
to the present embodiment.
10099]

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 request message to a
plurality of display control terminals 200 (S100). At this time, the
synchronization server 100 can also be configured to regularly transmit the
synchronization request message by broadcast. 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 dis;ﬁlay control terminal 200 sets time on the

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



response message received from the synchronization server 100 (5110,
S 130). Subsequently, each display control terminal 200 transmits by
unicast the synchronization response message to the synchronization
server 100 (S120, S140). As shown in FIG. 13(C), a message identifier +
checksum, a server time, a client timi& (before overwrite), and a client time
(after overwrite) are included in the synchronization response message,
for example. As shown in FIG. 7, the display control terminal 200 can be

reéBﬂﬁ@BrWﬁﬁhéFﬁfém gr%cmﬁnﬁéﬁiiﬁW%éﬁéh%ﬁltr&@fgmmih@O (S110,
S %%!f]n ée%r% ggf%%r@m?'tmﬁhe %gg&l%zlg?@é%a&%? rteesxpn?{]nsazi%%%s?#ghsmits by

re, a time synchr ion process accor

urpresenhenbediroent bas beespdaserneds By.the aboveeseinedtion server
rocess, the times on a plurality of display control terminals 200 are

14} nchtdRizedl 4Rl aldsstheheywehionikhfion 56Uy 100rcassdetedtidytifier +
chreﬁ?si\éi{ﬁg 'éhe s\yncpronizatio response message, the difference between
t?w_e times on ?ﬁeelbld%ﬁwaof gfc, ﬁa%%r{t%?f)err‘f‘n‘?ﬁ?lg%beénﬂntﬂéi client time
(adiferanae/baiyeat itsQuiimg and dbe LimeRn.ca6h gé%g'@ﬂs(éol%tég!sage for
terminal 200. Furthermore, the synchronization server 100 can also ’
exgamse timé intehvay betweeih@, syrecliiepizatiorn requbemessdges0 can be

regularly transmitted, based on the magnitude of difference detected. o
cofbﬁgﬁf%r ?et? r@SEeé&?f@’ﬂﬁetﬂoﬁ%@%ﬂ BLARHHY t6ERRONES atpraferdtting

sePIRAESSING Mt fQf:¢a1a Al Qe AN AR gifect thereof will be
described. FIG. 8 is an explanatory diagram s%owméthe pre?etsca}%
[Opfddessing method according to the present embodiment. [0103] 46,

Heretofore, a time synchronization process accordiné to the pfesent
embodiment has been described. By the above-described process, the
times on a plurality of display control terminals 200 are sjnchronized,- and
also the synchronization server 100 can detect, by receiving the
synchronization response message, the difference between the times on the
plurality of display control terminals 200 and the difference between its
own time and the time on each display control terminal 200. Furthermore,
the synchronizétion server 106 can also adjust time interval between the
synchronization request messages regularly transmitted, based on the
magnitude of difference detected.
[0102]

<Prefetch Processing Method>

Next, referring to FIG. 8, a prefetch processing method for data of
content and an effect therecof will be described. FIG. 8 is an explanatory
diagram showing the prefetch processing method according to the present

embodiment.

[0103]



FIG. 8(A) shows a conventional continuous playback scheme for a
plurality of contents. FIG. 8(B) shows a continuous playback scheme for
prefetching a plurality of contents in units of rolls. FIG. 8(C) shows a
continuous playback scheme for prefetching a plurality of contents in units
of contents. In each diagram of FIG.4§, the horizontal axis indicates the
passing of playing time, and indicates playback processing time of content

requir o, the playback start to the playback end according to each of
the contAbeN L WATGACR Eoh A HEG R e ERVR Mo BB 08 P EIEDe, Tor &
plariing e oheameniengs, of @xplanaiion 3 CREa YRS 1Y SORERIR me for

(contents A, B, C, D) are continuously played back is shown as an
pesEaiyilen g[G4 Rl Sty refereimgt to 1 Go 8¢A) thef cosientiochEGc@iHues ws a -
layback scheme ;{or a plurality of contents will be briefly described. As
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ofeoRelleing ime tors seauired befaresthe %ﬁ%ﬁ{(wﬁgﬁlp@x&d ﬁad(liiéates the

Furthermore, as is already stated, time lengt ne content to be played

phasloyariepldependingeorn plhyhdtkapeegsissibgdtapabilisy f gaghdismay ntent
control terminal 200, and thus playback length error to occurs, for
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pending on read processing capability o ke of eac%ralsp?éy m

feortiel takping 200y sniiteliogdiresgasnaisne it easursyi&t85kour contents
Referring to FIG. 8(A) while taking into account the structure of

(¢rBteksiny fmé rddlirsd fardontarsplapbackd decdrdnghtosineas an example.
[(gf)wantional scheme, buffering time to occurs before content A is played
ack; playback length error th occurs at the time of playback processing of

47,  First, referring to FIG. 8(A), the conventional continuous playback
scheme for a plurality of contents will be briefly described. As shown in
FIG. 8(A), when playing back one content (for example, content A),
buffering time té is required before the content will be played back.
~ Furthermore, as is already stated, time length of one content to be played
back varies depending on playback processing capability of each display
control terminal 200, and thus playback length error th dccurs, for example.
Furthermore, when switching from one content to another content (for
example, from content A to content B), as is already stated, depending on
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 structure of
processing time required for content playback, according to the
conventional scheme, buffering time ta occurs before content A is played

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



content A, and content switching processing time to occurs at the time of
switching from content A to content B. Following content switching
processing time to of content A, buffering time to is started for content B to
be played back second, and after its completion, playback of content B is
started. Playback processing of conggnt C is similarly performed. [0106]
As a result, as a consequence of buffering time ta, playback length error
tb and switching processing time to accumulated in the playback -
COBSEd shing ot <HUH i fart Giigs RseepEsing Bt htent Dicarmiothsetime of
%?e tcojgtinu us contents (contents A

ed with playback.end time of \, .
sx@ﬁ%ﬂﬁ)‘f?%ﬁ %éé%&ﬁvé%ﬁlti%oona?%% ieme adva%%elg Dbt Rkos e timaiGhing
proesienh P tereertosn dlaybach pracessing S9Haidne playRackend G108 1o

content D and the playback end time of the continuous contents are
bentdeerrdl. Holweven écerdingftontis playbpbk isocessinmoiethbdpttiers B is
St%rgggg apipb er%%hat a part of antent C.is.not played back or a part or all

Content D 1€ HOPPIEG BAR! DIBAHus Sa ThERT iR EICTBESY, the

[omu4-screen synchronized playback system 1100 according to the
present embodiment performs buffering of each content before the
playback staestidte znd wmoves] iufferiog tinb¢oi to thirraidslle bfylayback g th
rocessing,time, of the previous content or therebefore to thereby avoid

er ‘féyg%cﬁftf%lé&?b‘&é‘%%ﬁ@ﬁﬁésﬁ% HIBHiE preseimmlvisdedsingies playback
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above. However, playback defay due to playback length error tb an
matwitedingifrosesdingltimedtaoieanndt the eliminatedssotalydydiiedneaiatsha, B,

C,p%)gz.ess%rﬁguLT l%ﬂgsgggggiggg%disnc E:Orng Igage(x?llleiégblayback start time of
content D to perform playback processing so that the playback end time of
content D and the playback end time of the continuous contents are
matched. However, according to this playback proceséing method, there
arises a problem that a parrt of content C is not played back 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 middie of playback processing time of the previous
content or therebefore to thereby avoid playback delay due to buffering time
ta. This prefetch processing is 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
climinated solely by the prefetch processing in units of rolls according to

FIG. 8(B).



[0108] Thus, as shown in FIG. 8(C), the multi-screen synchronized
playback system 1100 according to the present embodiment is configured
so that, even during playback of the previous content, playback of the
next content is started at a timing of roll switching time being reached. At
this time, it is also possible to avoidq#layback delay due to buffering time
to by using the prefetching scheme shown in FIG. 8(B) in combination.
T& switching processing is mainly performed by the timing control

[% %J}n 212 described above. By the application of this configuration,

playbagk delay, dug 1o playhack nggkg ror th can be.eliminated, and at .
the same tirhe,sswitching procesghg ti ’tctre%ufr%u or rgesl\}/vitcg:mlncg ronized

pprobeskingstam dl$00heebiminated. {B2QREkeictoigre dingarefetebnfipured so
processing method according to the present embodiment has been
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commercial image or the like, the provider of the commercial image as

dweltoaplitebbréadicaster caw expectsomelicidheffet! without félingme time,
s%?t)éigyfg' I[Jg%%gs];sfg/lgogih;ifgt%x&rggiggd%%r the switching processing can also
be eliminated. |

[0109]

Heretofore; the prefetch processing method according to the present
embodiment has been described. Since, by the application of the
configuration described above, playback 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 multi-sereen synchronized
playback with higher accuracy can be realized. Furthermore, sincc it
becomes possible to avoid a problem that content to be played back last or a
part or all of the content to be previously played back is not played back,
and thus, especially 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>



Next, a modified example of the multi-screen synchronized playback
system 1100 according to the present embodiment will be described. A
characteristic of the modified example lies in a configuration of
transmitting a playback start signal by multicast instead of the time
information transmitted from the abaeMe-described synchronization server
100 to each display control terminal 200 by multicast. Thus, in the
modified example, a synchronization server 500 is adopted instead of the

synchrdfizatfoRedifst e aRGECdispripEdHusi e ind Buo i zmbplapback
j isplay. control terminal 200. [0111] <Configuration of
oo Cee B R S e W Bhcfeforibea.
cleonfigeration of thetheynetwanizedion seripl S00iagcarding tosheimadified or
example will be described. FIG. 9 is an explanatory diagram showing the
LT AsEREHE Eodhfigharalivtkofstast synermdnikation wéives t500sdcedrdinfg the  time

- the madified_example..Elements that are substantially the same as those
o SRR S T RN e B ineerver

1 6be sareacrefaiepaeynemerds, alchdsiailed explanation tasreof willee in the
omitted to thereby omit a repeated explanation. [0112] As shown in FIG.
modifie dyasRronization serher BOG isomainly aoffiuiec: ffopidte timmead of the

TSRS 9 S e ety peten 4 i dmer
i‘n@k@dé@%ﬂ%@cdﬁ%l@r%ﬂﬁw iRafunctiepgl configuration of the playback
start signal transmitting section 502. Thus, the configuration of the
[0glaback start signal transmitting section 502 will be described in detail.
>0 <Configuration of Synchronization Server 500>
First, referring to FIG. 9, a functional configuration of the
synchronization server 500 according to the modified example wiil be
described. FIG. 9 is an ex;ﬂanatory diagram showing the functional
‘configuration of the synchronization server 500 according to the modified
example. Elements that are substantially the same as those of the
schhronization server 100 described above will be denoted with the same
reference numerals, and detailed explanation thereof will be omitted to
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
configuration of the playback start signal transmitting section 502. Thus,

the configuration of the playback start signal transmitting section 502 will

be described in detail.



[0113] (Playback Start Signal Transmitting Section 502) The playback
start signal transmitting section 502 transmits by multicast the playback
start signal for notifying a plurality of display control terminals 600 of
playback start time set for each content. The playback start signal
transmitting section 502 can also traPismit a content ID as the playback
start signal, for example. Therefore, the synchronization server 500 is
[1{ ured to include a playlist management section (not shown) for
[cen lly managing a playlist of content held in the plurality of display
control teryinals §99-ngiuded i the multisscraan ypeironized playback
system 1100. [0114] Furthermore, the playback start signal transmitting
section[502 whry hraksmwitthespimdiackastartisigngl atat diffe®in tiningfdrs by
I}ggch channel. Furthermore, the playback start signal transmitting section

HeaH 186 REPDAR FhE t3kly a8k e 5igHal IR g Bl BEEabnt fedisplay |
cBuffeing fime ofs consentrdesgribed farthe prefetch piacessing @‘&ﬁ%’g , The

described above. Also, the playback start signal transmitting section

pbaybbelcenfigyiga 40 tiransniitihe pbacks stad sighigbpriantenther content 1D
layback start time by a predetermined period to start playback of the
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Furthermore, t start signal traﬁs INg sec can

shrewamifca playhatk stasbsiging inpiesting that playbadkedllinetstatedality of
before or after the predetermined period counting from a predetermined
dinkayogasieY teamppaitatidt oi e bodeiguintitheamowicg termmssiohoinized

pfggngaJC’k system 1100. |

- [0114]

Furthermore, the playback start signal tfransmitting section 502 can
transmit the playbaclk start signal at a different timing for each channel.
Furthermore, the playback start signal transmitting section 502 can also
transmit the playback start signal, taking into account the buffering time of
content described for the prefetch processing method described above.
Also, the playback start signal transmitting section 502 can be configured to
transmit the playback start signal prior to the playback start time by a
predetermined period to start playback of the content after the
predetermined period, instead of transmitting the playback start signal in
synchronization with the playback start time. Furthermore, the playback
start signal transmitting section 502 can transmit a playback 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



playback start signal before the playback start time based on any of the
methods described above, it becomes possible to transmit a plurality of
playback start signals by the playback start time, and playback error due
to arrival failure of the playback start signal can be suppressed. [0116]
<Configuration of Display Control T&rminal 600> Next, by referring to FIG.
10, a functional configuration of the display control terminal 600 according

to the modified_examg@ e will be described. FIG. 10 is an explanatory
PlgihgrEns SHowirPiHe Fheroriar d&ﬁﬁ*@wﬁoﬁ@fﬁtﬁ@tﬁsbwéoﬁmny of the

metg{g&gaég%)?% c{grgg]Othot 1tgréodlfled examp Elr%ﬁnent%glga ar wrality of

substanti & same as those of d?spﬁay co fErinal ®

plagsaribechabeienwill be deaqiRd vitkiRe.samemdetaienae yuipRaiSofie to

detailed explanation thereof will be omitted to thereby omit a repeated
arfé)(@la?@al*@w 01ty pkighetn sipFIGere thendsplsyrauntsiderminal 600
[ ainly configured from a playback start signal receiving section 602,

the playback image holding section 208, and the display control section

210. Eushergeii dhecdisplayl £pntoh §eatPE: 240,43 Rrisly configured
from the timing control section 212, the image playback control section
214, afexthebplaybackiraate FI&dingsestibnrz18Hdwevefighation of the

aracteristic of the. display.control terminal 600 lies ularly in a
i RS AT B SRR e BEICE s S B i <ol 868 be

desbYdbe timingscongyol ;seefiqry ﬂa&aTQi"f Hep M%%%&S'ﬂ{@l functional
receiving section 602 and the timing control section 212 will be descrlbeg

cofUid 8laPtaybdch Stars SignabRecdivingnSecti60 ®02) 62ing to the modified
example. Elements that are substantially the same as those of the display
control terminal 200 described above will be denoted with the same
reference numerals, and detailed explanation thereof will be omitted to
thereby omit a repeated explanation.

[0117]

As shown in FIG. 10, the display control terminal 600 is mainly
configured from a playback start signal receiving section 602, the playback
image holding section 208, and the display control section 210.
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. However, the characteristic of the
dispiay control 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 control seétion 212 will be described,

[0118]

(Playback Start Signal Receiving Section 602)



" The playback start signal receiving section 602 receives the playback start
signal from the synchronization server 500; and transfers the same to the
timing control section 212. The timing control section 212 notifies the
image playback control section 214 of timing of playback start in
accordance with the playback start signal transferred from the playback
start signal receiving section 602. Thus, the timing control section 212

can nqjify the image playback control section 214 of playback start timing

of contet réJAVHEES of tAE titiEBH a THRENLE&ioR6H R dilay EBRiGS the
pigyminal §90: [Q419] FiheypAs, tReNlayhack S8t SIongh SSeMPG < fers the

section 602 canalso realize a function substantially the same as the timer
segeetion 206 Ghibeg display certraltertinal 200 eeseribed @hayelbyedoion 212
example, receiving the_ playback start signal transmitted from the

DAY SRz A § SHAY B S B el srat 19dki3 bt & titdmirat Whidayback start
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timing controf section with accura

sthra giase bf-applying thiscanfigloationt Hthe, timingi egntsokseeton 2kias 212
only to adopt a functional configuration substantially the same with the

CHiiniify B ritks| YBagsna vhackudedirothecHispiay thetfarkerbrskl ot timing

] ove, Furthermorg, the application of the configuration
o S B S SR B R control
te@HiOh gNdthe. timer section 206 included in each display control terminal

200. [0120] <Second Embodiment> Next, a multi-screen synchronized
[3ihPback system 1200 according to a second embodiment of the present

Invent@&rmgr%o?g,sgﬂg% a}ng"ack start signal receiving section 602 can also

realize a function substantially the same as the timer section 206 of the
display control terminal 200 described above by, for example, receiving the
playback start signal transmitted from the synchronization server 500 on a
regular basis at a timing at which milliseconds digit and smaller digits
become 0 every second, and transferring 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 functional configuration
substantially the same with the timing control section 212 included in the
Idisp}ay control terminal 200 described above. Furthermore, the
application of the configuration 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 deseribed.



Elements that are substantially the same as those of the multi-screen
synchronized playback system 1100 described above will be denoted with
the same reference numerals, and detailed explanation thereof will be
omitted to thereby omit a repeated explanation. A characteristic of the
present embodiment lies in a configggation where a display control
terminal 400 having the functions of the synchronization server 100, 500
according to the first embodiment is provided within the multi-screen

Elgmentsnied preybatke st 1200 atdhe ayndmenizdtich semvelt t86reen

0Q is not_separately, provided. [0121] <Configuration of Multi-Screen ,
e B R i DG H R A FaP g fgoted with
theonfigreation-edibe miuHsesaen asuNclreRized playhackisystem 1200wiil be

according to the present embodiment will be described. FIG. 11 is an
opkbRthdtoribdizdram shbvaing peet obrifigiation of theAnulthsoreetstic of the
S sanroniée?.%ll%\tﬁck ss}/stem 1%.00 according to the present )
P Bodiment B22) AL dRctv RO BTt 0t st S dis i &y rebtotizesminal
4 (AN BAGKSYSLER is ignned frap, the display coswip! -
terminallqlk:sioo, a%lﬁ%%t%§oﬁ?§ﬁa§%{gﬁ%ﬁﬁ%§rﬁ%}égg§%’§?§%&aﬁlﬁaal?tg/oéfi e
todidyslalit rde vices B eTihe < paradtbribtie ik sopahticularyi is@dunctipi@ ronized
configuration of the_display control terminal 400. Thus, the functional
plag ﬁﬁgreﬁ?@ﬁeﬁf‘tﬂez%@sp%&ﬁcéhﬁoﬁ@ﬁhﬁ%%’@@ﬁﬁll peryesctibed itPdetdil.not
sz[ﬁ)éx%%ﬂ iﬁlq;@y({égptrol Terminal 400) The display control terminal 400 is.
connected to the NTP server 10 54
[0121]

<Configuraﬁon of- Multi-Screen Synchronized Playback System
1200>

First, referring to FIG. 11, a configuration of the multi-screen
synchronized playback system 1200 acédrding to the present embodiment
will be described. FIG. 11 is an explanatory diagram showing the
configuration of the multi-screen synchronized playback system 1200
according to the present embodiment,
(01227

As shown in FIG. 1_1, 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 functional configuration of the
display control terminal 400. Thus, the functional configuration of the
display control terminal 400 will be described in detail.
101231

(Display Control Terminal 400)

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



via the network 20, and can set time on its own clock by receiving time
information transmitted from the NTP server 10. Furthermore, the display
control terminal 400 can transmit by multicast time information based on
the time on its own clock to one or a plurality of other display control
terminals 200 configuring the multi-sefeen synchronized playback system
1200. Furthermore, the display control terminal 400 is connected to one or
lurality of d vices 300, and can playback caontent on the display

[ d
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according to the present ‘embodiment. own in

1 2ligplayFfoontrelteraingl 4 06kist maidy tearfgutatkiramithe tisme sfematione or
receiving section 202, the time setting section 204, the timer section 206,

@ RLyichroz aion!tind retemitity sediom avzyimedissiajessrarorhe display
dg\%:c%or} &Ofnaggéﬁggx%lg}/zb%%%{g\%%%. t édlggfesectlg)rj;%g 'tfiuét#?hq:gggrredisplay

the display control section mainly con |glﬁ}rre
ceentsokseeinni 2 ¢he image playback control section 214, and the

playback image reading section 216. 55
[0124]

In the fbllowing, the functional configuration of the display control
terminal 400 will be described in detail.
[0125]

<Display Control Terminal 400>

Next, referring to FIG. 12, the functional configuration of the
display control terminal 400 according to the present embodiment will be
described. FIG. 12 is an explanatory diagram 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.



Moreover, the playback image reading section 216 may include the buffer
memory 218 as with the display control terminal 200 according to the first
embodiment described above. A characteristic of the display control
terminal 400 lies in a functional configuration of the synchronization time
transmitting section 402. Thus, the fiifictional configuration of the
synchronization time transmitting section 402 will be described. [0127]

NfSynchroni ation Time Transmitting Section 402) The synchronization
ﬁﬁ%%‘f%ﬁﬁaﬁaﬁbﬁ&éﬁ&l&b@& ERAHEG P 81 e rfe Breplurakyds the buffer
[ tr, [ ' flgu e_muly- en synchronize .
GE AR RS A T AU S R o

egendiatestindesofosmatighdsased an tietioe:9pitbe 6@@5@3%@?18960011&01
included in the display control terminal 400, and transmits by multicast
toFBitHe AR figatioh 2olticbina o prurilyret disphly tieoryolcternminedsigfime

configuring the multi-screen synchronized playback system.1200, .
ARG, TS FURctoLAl confiaUTationtor (eC GyRdlrorradiEn iian of the

. S, ..
ccording ional con |g%rat|

s NG isectione4Q2 s mulsiantialhy shesspmgiasnihat ot ihed

synchronization time transmitting section 108 of the synchronization
[&Bkér 100 according to the first embodiment described above. [0128]

Heretofore, the configuration of the multi-screen synchronized playback
systengglyz‘ﬁﬁglé%’&%ﬁh‘bnt e prersnéltiBgdinetitRatdsden described.

By themppligalianalina canigiatondanctibed ahoxs, 4 U SRER. eq 1o
synchronized playback synchronized with high“accuracy can be reélllzeé,

thandalsopsindesdiversfo bisjistalledcaolbesadiser conpated figiity the
Rt soreen SYRChIon sed "Bihyback. syatem 1200 " The Synchconization
time transmitting section 402 generates time information based on the time
on the timer section 206 included in the display control terminal 400, and
transmits by multicast the time information to the one or plurality of display
control terminals 200 configuring the multi-screen synchronized playback
system 1200, Accordingly, the functional configuration of the
synchronization time transmitting section 402 is substantially the same as
that of the synchronization time traxﬁsmitting section 108 of the
synchronization server IbO according to the first embodiment described
above.

[0128] -

Heretofore, the configuration of the multi-screen synchronized
playback system 1200 according to the preseﬁt embodiment has been
described. By the application of the configuration described above, a
multi-screen synchronized playback synchronized with high accuracy can

be realized, and also, since servers to be installed can be reduced compared

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



first embodiment described above, from the viewpoints of installation cost,
management/operation costs, installation space, and the like, a
multi-screen synchronized playback can be realized at a lower cost.
Moreover, taking into account the load relating to time synchronization,
the display control terminal 400 can$e configured to be connected to
lesser number of display devices 300 compared to other display control

ff?sr{n énatl)so QI%EL(%leé) %{@o&l 9 gv%re{%rne%gtﬁén QPe%mg{%%{%fé?%gs@gﬁgien cost,
invention' 1S déscribed with referente to the rawm&s, e presen

niRYeRiRds Nt imited thergta as a maler §f caursed lindl e ORVIRUE O creen
those skilled in the art that various changes and modifications may be

s prade eviikedt pdepzatikgcrond theesdopsl of tthe lelainrscansd. thdd areover, taking

.intended for inclusion within the technological scope of.the&%esent

- I 0eAGEAURG 186] AHEGH: R #hontiics P RE RO 515 ALY control
(SYsten aseerding logaghemhedimant deseiibes RPRE.2 SRRYRIIIMEL b1ay

of an operating system is implied-as the configuration of the timer section
declocky poovidedpsredcio dishiaydieplegl termidlter eonfiguIEdON is also
ossible which uses a multimedia timer allowing for higher accuracy
l ad of the standard timer of the operating system, for example. With

this coRff uration errotr occajrrin%a(tithe ti1€ne% Hptil time s‘ynchronization.is
Oung Els%l‘e CIre dem 8 Iment ¢ ecpresen taventién fS
performed carrbe suppressed, and moreover, since it becomes needless

dies ReraIny time shsrehtenization diequigntly, imibrsssaensyaentanizedot
playback with higher accuracy can be realized. Furthermore, a

lopafiguthtoriovhich oortisines grusenfigdiatioHsbef eibe firas dadtbeserdilled in
RN RS,
JOBAEERY from the scope of the claims and thus are intended for inclusion.
within the technological scope of the present invention.

[0130]

Although, in the multi-screen synchronized playback system
accofding to each embodiment described above, a standard timer of an
operating system is implied as the configuration of the timer section (clock)
provided in each display control térmiﬁal, a configuration is also possible
which uses a multimedia timer allowing for higher accuracy instead of the |
standard timer of the operating system, for example. With this
configuration, errof occurring at the timer until time synchronization is
performed can be suppressed, and moreover, since it becomes needless to
perform time synchronization frequently, multi-screen synchronized
playback with higher accuracy can be realized. Furthermore, a
configurétion 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



of course. 58 CLAIMS 1. A multi-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 that: the synchronization server includes a
synchronization time transmitting seiction for simultaneously transmitting
time information of a clock of the synchronization server to the plurality of
display control devices; and the display control terminal includes a time

©1s&fH§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 control 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. 2. The multi-screen
synchronized playback system according to claim 1, characterized in that:
the synchronization server further includes a time setting section for
setting time on the clock of the synchronization 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 59
received from an NTP server located on the network.



4. The multi-screen synchronized playback system according to claim 1,
characterized in that: the display control section provided in the display
control terminal simultaneously starts playback of content which is the
same as content whose playback is started by another display control
terminal included in the multi-screef&ynchronized playback system. 5.
The multi-screen synchronized playback system according to claim 1,
characterized in that: the display control section provided in the display

. control terminal prefetches, befor %gack start time set for each
content is reached, content corresponding to the playback start time. 6.
The multi-screen synchronized playback system according to claim 1,

1 charactetizeldi iz ¢haenthecisplay cohtpdd seatitns proyitadhin tipeadisplay ity of
control terminal ends content being ﬁlayed back and starts playback of

d sHAtnE 88 e bigyet NBARIHE Rt S RF AR HETHICA SrebBdckStaRifh I6f the
t to.be plaved back next after th tent.being d back i
pﬁ%ﬁ{& d&g_cﬁé’ﬁ%f tonirol 1eFfmhals € %‘Igaqugé‘r z%'é‘%‘[ﬁ@é% ackis

reac i-Screen synchroniZed playback System having a

plurality efs firsiidisplay gentsekienninalsand a second display control
terminal connected to the plurality of first display control terminals,

characterized i sttizghiive sedorm displaleesmiblingmatd inchiides 60 a
display control section for starting playback. of content at.a playback start
SR BB R SR TN R o A 61 ok SYAb Ceiitciaplay

sf&&ﬁ&%'ﬁ?iﬁi@%s%@%%_% %'é_@'.i‘l!_%%l‘ﬁ? Wnaiy NSMILRG SEQURRIAL; and
simultaneously transmitting time information of the clock of the second
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 control 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.

2. The multi-scréen synchronized playback system according to claim
1, characterized in that:

the synchronization server further includes a time setting section for
setting time on the clock of the synchronization 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



display control terminal to the plurality of first display control devices; and
the first display control terminal includes a time setting section for setting
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 sectith for starting playback of content at
the playback start time set for each content, based on the time on the
clock of the first display control terminal. 8. A display control terminal

regghviebisqmd #etbliur ity V6 Jtt afs Biay PEoRE Y t8¥minals, characterized

in comprising: a display control section for starting playback of content at

a playback start time set for each content, based on time on a clock of the
4.displa¥kenirol tiesninali angchsyimehd pzatienciimeg stansmiting Beciorclaim

for simultaneously transmitting time information of the clock of the display-
1, (dinrartsiindlid thid plurality of other display control devices to

synchipaizg o6 e andhee cleck o ne lisRiayronral leringl a7d it na)
on clocks o e%lura ity of other display control terminals g

simultaserees! synehronizad pliybadk systery haying amusality af display:
control terminals and a synchronization server connected to the 61

wbnsailesbdisplay dontedl bormmedls charaasrizeatie ttigrogheal included in

thgyn%l'i{?"nig?égon ser\é%r ci)n(ilzudgs %ﬂ%%%asck %tQart signal tra_lnsmitting
Selion TOF Simuitane ué’ly fradsmit ing a BF'ayE%‘ck start signal for each
content to the plurality of display control devices at a playback start time
set for each content, based on time on a clock of the synchronization

5.serverT hndithE displagrcoptraiteniindl phefldesk system according to claim
1, characterized in that:

the display control section provided in the display control terminal
prefetches, before a playback start time set for each content is reached,

content corresponding to the playback start time.

6. The multi-screen synchronized playback system according fo claim
1, characterized in that:

the display control section provided in the display control terminal
ends content being 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 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
that:

the second display control terminal includes



a display control section for starting playback of corresponding content in
accordance with the playback start signal received from the
synchronization server. 10. A multi-screen synchronized playback system
having a plurality of first display control terminals and a second display
control terminal connected to the pf#tality of first display control terminals,
characterized in that: the second display control terminal includes a

display control sectign for starti ayback of content at layback start
time set for each lcscg’z?gnf nag%g%rgltﬁ%leafg)ﬁ %1%%5?(%?%@5%20% Cé’lgﬁff&} at a

plgmsektetminalnsba plavkatkart slgnakkansmiting seclNdok of the
simultaneously transmitting a playback start signal for each content to the

sqsloralit) e rstegisplay somioladiesivks at the playback start time set for
each content, based on the time on the clock of the second display control

terminal; and th& fr&ARHE CUh i8R te AR BB S SRR control
siagetian den sfarting layback 66 COHESRRRGING GeRiRNE IR AccardRnee with

the playback’start signal received 62. from the second display control _
diephanabAdt oA displiaye Eontrbt tefminat cofiféctedl topd plurality of dthéces; and
display control terminals, characterized in Comgrising: a display control

sectioﬁ}%lf%?t?dﬁpdfb)ﬁl@&r&#c,tﬁﬁrfé’ﬁ‘taétl&c Back start time set for
each content, EQﬁ%g ggttt'ﬂ?g QQC%SH) %r%éﬂ?n%'%% § rgrgiégfg;d@%ie first

and a playback start signal transmitting sectionfor simultaneous
disahemitting @l playback! Haskaignat ferteaeh a0okam (@ thei pluladibe efisly

other _
transmitted from the second display control terminal, and
a display control section for starting playback of content at
the playback start time set for each content, based on the time on the clock

of the first display control terminali.

8. A display control terminal connected to the plurality of other display
control terminals, characterized in comprising: '

a display control section for starting playback of content at a
playback start time se;t for each content, based on time on a clock of the
display control terminal; and

a synchronization time transmitting section for simultaneously
transmitting time information of the clock of the display control terminal to
the plurality of other display control 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



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 synchronized playback system having a plurality of display
control terminals and a synchronization server connected to the plurality
of display control terminals, characterized in that: the synchronization
server includes a playback start signal transmitting section for
simultaneously transmitting time information to the plurality of display
plegatisy ddvibes lavacmreideteiprimerriiime navidr iadeidomaime on a clock

of the ﬁynchr rléizreation ?erver; and the dg lay control terminal includes a

O e b?%t%?fi‘ﬁ%rﬁfé% of content at a playback start

display Controf

time set for eagh, contal based pmMedmedniermation itgpeived from

the synchronization server. 13. A multi-screen synchronized playback
sisystéandravdhy aplamiitiiog firplaidpldy comtrol gamhifalscant ameeando the
displa corﬁir.ol erminal 63, connected to the plurality of first displa
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at a playback start time set for each content, based on fime on a clo
the sebenditidplay contsdlitenminal, iardal pdayback start signal
transmitting section for simultaneously transmitting time information to the

plurality of first'f‘oqéﬁi’éﬁyc%‘h‘ﬁrépélé\?iﬁﬁg%\tfﬁrp?&fé’téﬁrﬁﬁ%ﬂbﬁrﬂé fHterval,
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the fi splay control terminal includes
from the synchronization server.

10. 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
that:
the .second display control terminal includes
a display control section for starting playback of content at a
playback start time set for each content, based on time on a clock of the
second display control 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

corresponding content in accordance with the playback start signal received



a display control section for starting playback of content at the playback
start time set for each content, based on the time information received
from the second display control terminal. 14. A display control terminal
connected to a plurality of other display control terminals, characterized in
comprising: a display control sectionr starting playback of content at a
playback start time set for each content, based on time on a clock of the
fd(ijzi,gl?%coer\gg%l dte {Qiqgl' %gd @ dql'f%\gp%clzkﬁtart signal transmitting section
toF simultaneous y Praﬁ}smlﬁlng tirie information to the plurality of other
display control devices at a predetermined time interval, based on the
time on the clock of the display control terminal. 15. A multi-screen
Idynchrénided iptaysadckohsthodoflacmuttserédn syduhadrived pltydradisplay
system having a pluyrality of display control 64 terminals and a
C?)ﬂ’iﬁﬂT&ﬁfi%\ﬂ@r&Se BFESRREGR A BB of display control

termingls; B aGlBHZad INCRHRMIRING: A AWACHIQNEALON Hg ansmiting

step of simultaneously transmitting, by the synchronization server, time
pifpbaciticiaof &ioleck bfotheaynchrdrizgtivmssdruer tiorthe plaralipekfof the

display contro] devices; a time setting step of setting, by the display

ddﬁﬂ‘(?é’l F&’Pﬁ’fﬁélfifmén% &ock of the display control terminal based on
the timg mf%ﬁh%tié)E‘taﬁwgﬁawﬁ%ﬁ{?@ﬁ@%@ﬁwﬂeﬁ%ﬂﬁ%‘éﬁ%ﬂ

server; and a display control step of starting playback of content at a

tplaghaick ngtarplinyd sek fomeachzaahtént chakechancthetbnieopl thaGlgck O ther
the display control terminal. 16. A multi-screen synchronized playback

dﬁ%@;ﬁddé@ﬁlarﬁmw&%ﬁt hRdHibzel playbacr systefhedrigcs plgrdityased
o3 Bt SISRIBY CREURb ck of the display control terminal.

12, A multi-screen synchionized playback system having a plurality of
display control terminals and a synchronization server .connecte'd to the
plurality of display control terminals, characterized in that:
the synchronization server includes
a playback start signal transmitting section for
simultaneously transmitting time information to the plurality of display
control devices at a predetermined time interval, based on time on a clock
of the synchronization server; and
the display control terminal includes
a display control section for starting playback of content at a
playback start time set for each content, based on the time information

received from the synchronization server.

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

first display control terminals and a second display control terminal



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 clock of the second display controlgterminal; a synchronization time
transmitting section for simultaneously transmitting, by the second display
control terminal, time information of the clock of the second display
CRBREDIRPIHE ol wialpivirafitfi oitidés plisplay neomtior duviebs; ehimeterized in
ﬂf,ett_ting step of setting, by the first display control terminal, time on a clock
t the first display control terminal based on the time information
of the first display

simultapeoieslyiiraspiigddsam dnesecond displaycontrol terminal; and
65, a display control step of starting, by the first display control terminal,

playback of contérsratn prayisatlsstarotirier ssaftimeaphrebrisint foasednt at a
n hegme on the clock of the first d;rﬁ% ntrol terminal. 17. A

|
PR RESE R SRR 1258 BhABR R BAF R IRECRIGA clock of the

sSyoearanged rlayback system hawiag a plurality of display control
terminals and a synchronization server connected to the plurality of

display controt telayibats; sharasigrizédrimsanipiising: & iplayfiack start
.sigrlal transmitting step of simultanequsly transmitting, by the

SIS RIS T EaATB U el B ke ad tertBadH ueakienefofing display
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content, based on time on a clock o synchronization server: a
cldisglay chatset siep difsplariing iy dheedigpiay condrol terminal, playback of

corresponding content in accordance with the playback start
the first display control terminal includes
a display control section for starting playback of content at
the playback start time set for each content, based on the time information

received from the second display control terminal.

14. A display control terminal-connected to a plurality of other display
control terminals, characterized in comprising:

a display control section for starting playback of content at a
playback start time set for each content, based on time on a clock of the
display coatrol 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 on.the time on the clock of

the display control terminal.

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

synchronized playback system having a plurality of display control



signal received from the synchronization server. 18. 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

terminals, characterized in comprisingia 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 clock of the second

taispiag Corib s rtHe bipiipaciesvat spitatetadsimitiwgrdtealty of display
imult nglousl trar?mgtcip&,ihbgéhe second. disg[ay control terminal, a

)
Cﬁay ack star %%5?1%1 or each content {%llfﬁlesbl} rality of first display

control deyigerahine ©6n playbascksiaidime 36t o5 each.0entent, based

on the time on the clock of the second display control terminal; and a
taisystay dorer b Btdie ofvstekting 1 pytihe fshdisplapconfoimetimmalf a clock of

layback of corresponding content in accordance with the playback start
R OO The Shag thaiSDIA Lo CAIRAIC ofBipy Gevices
multi-sgreen sSyrehrned Blayback NP OhasRUN-SCIREMN terminal, time
synchronized playback system having a plurality of display control

aermiralskantl th syhshlenizativroderren soinected toitHeeplinadityn6frmation
disg}ﬁ%/t control terminals, characterized in comprising: a playback start
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devices at a prédetermined time interval on time on a cloc
ssynichinakizatidn sesvarpandadispleydcontrbbstiepeob stalidnglok the the display
display control terminal, playback of content at a playback start time set
WE&XH%’@M; based on the time information received from the
synchronization server.

6. A multi-screen synéhronized piayback method of a multi-screen
synchronized playback system having a plurality of first display control
terminals and a secoz_ad display control terminal connected to the plurality of
first display control terminals, characterized in comprising:

a display control step of starting, by’rthe second display control
terminal, playback of content at a playback start 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



20. 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 terminals, characterized in comprising: a display
control step of starting, by the secongsdisplay control terminal, playback
of content at a playback start time set for each content, based on time on
a clock of the second display control terminal; a playback start signal
transmititig Btep of sinodisdapcUshyattangnitingchijttedsepbmd disptay
control terminEI, ime infor{nation to the 67 Igluralit% of first display control
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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. 21. A program for

Hausing'dLBTHpRE? B FEAIE AReATIBIAERAH HFiddmEctplybaekeen
s?ﬁ%ﬂ%@%&@@l@%gcqwﬁ?&%%lﬁ‘g &'%fﬁt%?ﬁy of display control

terminals and a synchronization éerver connected to the plurality of display
control terminals, characterized in comprising:

a playback start signal transmitting step of simultaneously
transmitting, by the synchronization server, a playback start signal for each
content to the plurality of display control devices at a playback start time
set for each content, based on time on a.clock 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.

I8. A muiti-ﬁcreen synchronized playback method of a multi-screen
synchronized playback system having a plﬁrality of first display control
terminals and a second dispiay 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 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 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 displaj} control terminal; and

a display control step of starting, by the first display control
terminal, playback of corresponding content in accordance with the

piayback start signal received from the second display control terminal.

19. A multi-screen synchronized piayb'ack method of a multi-screen
synchronized playback system having a plurality o.f display controi
terminals and a synchronization server connected to the plurality of display
control terminals, characterized in comprising:

a playback start signal transmitting stei:u of simultaneously
transmitting, by the synchronization server, time information to the
plurality of display control devices at a predetermined time interval, based
on time on a clock of the synchronization server; and

a display control step of starting, by the display control terminal,
playback of content at a playback start time set for each content, based on

the time information received from the synchronization server.

20. A multi-screen synchronized playback method of a multi-screen
synchronized playback system having a plurality of first display control
terminals and é 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 clock of the second display control terminal;

a playback start signal transmitting step of simuitaneously

transmitting, by the second display control terminal, time information to the
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plurality of first display control devices at a predetermined time interval,

based on the time on the clock of the second dispiay 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.

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

synchronized playbaék method according to any one of claims 15 to 20.



