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| NFORMATI ON CONTENT FI ELD OF THE | NVENT/ ON [ 0001] The present

I nvention relates to a video information reproduction nethod and a
video information reproduction system for reproduci ng encoded data
delivered via a network or encoded data read from storage nedia. The
present invention also relates to content delivered via networks or
read from storage nedia. BACKGROUND ART [0002] A program cl ock
reference (PCR) included in a transport stream (TS) is generally used
for synchroni zing reproductioin of content delivered to a plurality

of reproducitngodgNrorRMMicN QEPREBUESITNN MATESSH 1200 ersPMer faneWebro

buffer menory (see, for exanp t 1). PRI OR ART
REFERENCES PATENT DOCUMENTS &ﬁ%oﬁﬁﬂfiﬁk Eﬁ&ﬁﬁﬁﬁ

FIELD OF THE INVENTION

[0001]

The present invention relates to a video information
reproduction method and a video information reproduction
system for reproducing encoded data delivered via a network
or encoded data read from storage media. The present
invention also relates to content delivered via networks or
read from storage media.

BACKGROUND ART

[0002]

A program clock reference (PCR) included in a transport
stream (TS) is generally used for synchronizing
reproductioin of content delivered to a plurality of
reproducing devices without causing underflow or overflow of
buffer memory (see, for egample, Patent Document 1).

PRIOR ART REFEREMCES
PATENT DOCUMENTS

{0003)

Patent document 1: Japanese Patent Application Publication
No. 2008-96756

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY 'THE INVENTION

[0004]

In terrestrial digital broadcasts and other broadcasts
using a TS (Transport Stream), data are transmitted from the
data transmitter at a fixed bit rate, so that if the systenm
clock of the decoder does not perfectly match the standard
27 MHz, the buffer memory may be emptied or overflow, making
normal reproduction impossible. An available means of
avoiding this problem is to use the PCR (Program Clock
Reference) to correct the system clock of the decoderxr



[ 0003] Patent docunent 1: Japanese Patent Application Publication No.
2008- 96756 SUMMARY OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE

| NVENTI ON [ 0004] In terrestrial digital broadcasts and ot her
broadcasts using a TS (Transport Strean), data are transmtted from
the data transmitter at a fixed bit rate, so that if the system cl ock
of the decoder does not perfectly match the standard 27 WMHz, the
buffer nenory may be enptied or overflow, making normal reproduction
i mpossi bl e. An avail abl e nmeans of avoiding this problemis to use the
PCR (Program Cl ock Reference) to correct the systemclock of the
decoder peadigdiically. Thiis emmibless thhessytsremlotbekst afllal |
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time, so that V\/r]ena lurality reproducli ng devi ces, are

create a didf ay™et h¥ o"rk'sap}'l é’;l}eﬁe%l ality .pf n5PrPreucine SAvdReEdni zed.
[ 0005] areD\Zli)naddulBI o reepapkay etisplayd ohoetispavycasvieys are
reproduci ng Qfgg{: %ﬁ%?xrbﬁ? data fromstorage nedia in a way that
prevents the| deco &rs from underf | ow ng or overflow ng, so
that in general do not require tinme correction of their system

cl ocks, using IBGZEI aE@rBIdﬂr&yr pasPsys Waed daher tdeatichavesbeen read

fromstor r o] rali of_reproduci ng devi ces and
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synchroni zatdr@otit®) o t@WthOWIgeneral they do not reguire time
correction of theilr system clocks, using PCR. For this
reason, when data that have been read from storage media are
sent to a plurality of reproducing devices and displayed on
the plurality of reproducing devices, for example, system
clock differences may cause the displays to lose
synchronization after a few hours.

[0006]

The same thing may also happen in reproduction by
network delivery. Data delivered via networks are not
transmitted at a fixed bit rate as in broadcasting, so that
the reproducing devices generally perform reproduction from
large buffer memories, and as with DVD or the like, system
clock correction by use of PCR is impossible. During
prolonged reproduction, therefore, different display devices
may lose synchronization.

[0007]

In signage applications, for example, multicast content
must be reproduced in synchronization at all reproducing
devices, but as described above, when data are read from
storage media or delivered via a network, PCR cannot be used,
so that during prolonged reproduction by a plurality of
display devices, the problem of gradual loss of display
synchronization occurs.

[0008)]



[ 0006] The sane thing may al so happen in reproduction by network
delivery. Data delivered via networks are not transmtted at a fixed
bit rate as in broadcasting, so that the reproduci ng devices
generally performreproduction fromlarge buffer nenories, and as
with DVD or the like, systemclock correction by use of PCRis

i npossi ble. During prolonged reproduction, therefore, different

di spl ay devices may | ose synchroni zation. [0007] I n signage
applications, for exanple, nmulticast content nust be reproduced in
synchroni zation at all reproducing devices, but as described above,
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PROBLEM [ i nvent1ve video information reproduction
method is a vi dB80%hformati on reproducti on method for receiving
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vi deo i nf @tnihe onidesplodochagiaewepepdamihy devices; the video
information reproduction method comprises:

a detection step for selecting a video information
reproducing device from among the plurality of video
information reproducing devices as a reproduction time
reference and detecting a reproduction time difference
between each of the video information reproducing devices
and the reference video information reproducing device; and

an adjustment step for adjusting a number of frames to
be reproduced, when lagging the reference video information
reproducing device, by subtracting a number of frames of
encoded content to be reproduced from a number of frames to
be reproduced by the reference videc information reproducing
device according to the lag time, and when leading the
reference video information reproducing device, by adding a
number of frames of encoded content to be reproduced to the
number of frames to be reproduced by the reference video
information reproducing device according to the lead time.



an adjustment step for adjusting a nunber of frames to be reproduced,
when | aggi ng the reference video information reproduci ng device, by
subtracting a nunber of franmes of encoded content to be reproduced
froma nunber of frames to be reproduced by the reference video

i nformation reproduci ng device according to the lag tinme, and when

| eadi ng the reference video information reproduci ng device, by adding
a nunber of franmes of encoded content to be reproduced to the nunber
of frames to be reproduced by the reference video information
reproduci ng device according to the lead tinme. EFFECTS OF THE

| NVENTI ON g3k or rur |1invER@T6gpr oducti on of streaned data or data
read'fromstora[%%1 dia, the effect of the present invention is that
reproduction time Can be synchroni zed anong a plurality of video

i nformati on regnotibei yrprdsivictdon i f Istaehingth dkdgr @e ddtacmadacyomsi nce
the total dJuyrhee pbafdame akseontantrndapaed e nvepiadycedigap be
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according to a first _ enbodi nent of the invention.

di agr am c e &6t GEPFIHIL SBRaPE NP Hivé B bt wISets PuBRTh FeBRoguGIRRO
i nf or mat i aleviepr oduci ng system i ncl uding the video information

r epr oduci Vi i t i..st enbodi ment and a content
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server connected to the video 1nformation reproducing device via a
net wor k. (BPEL13 is a di agram showi ng exenpl ary transitions of
the remai ning @meunt if 4 BeoblfdefgramneeNemitidag 1y gedvinyf anmation

rEprOdUCir@%a%ﬁigcgfi{héqégru%ture of a video information reproducing
device used for implementation of a wvideo information
reproducing method according te a first embodiment of the
invention.

FIG. 2 is a diagram conceptually illustrating the
overall structure of a video information reproducing system
including the video information reproducing device according
to the first embodiment and a content server connected to
the wvideo information reproducing device via a network.

FIG. 3 is a diagram showing exemplary ftransitions of
the remaining amount in the buffer memory of the video
information reproducing device in FIG. 1.

FIG. 4 is a diagram showing an example of the packet
structure of a general TS stream.

FIG. 5 is a diagram showing exemplary transitions of
the remaining amount in the buffer memory of the reproducing
device with the most advanced reproduction time and the
repreoducing device with the most delayed reproduction time
in the video information reproducing system in FIG. 2.

FIG. 6 is a diagram showing an example of the PES
packet structure of MPEG data according to the first
embodiment of the invention.



FIG 4 is a diagram show ng an exanple of the packet structure of a
general TS stream FIG 5 is a diagram show ng exenpl ary
transitions of the remaining amount in the buffer nenory of the
reproduci ng device with the nost advanced reproduction tinme and the
reproduci ng device with the nost del ayed reproduction tinme in the

video information reproducing systemin FIG 2. FIG 6 is a
di agram showi ng an exanpl e of the PES packet structure of MPEG data
according to the first enbodi nent of the invention. FIG 7 is a

di agram showi ng an exanple of the packet structure of a TS stream
according to theclivsis endadypRAtshowing a1|1_'|&an§>lbsoﬂ tha@aaeshow ng

an exanpl sypt f ) nchronlz ti.Qn ust nment,.packet in
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synchr oni Zafiognabtpm stepmeduring e thiods kcembdidigrent tioé fihmsti nventi on.
embodiment of the invention.

FIG. 10 is a flowchart showing details of step ST7 in
FIG. 9.

FIG. 11 is a diagram illustrating the reproduction of
different numbers of additicnal frames at each reproducing
device for synchronization adjustment in the first
embodiment of the invention.

FIG. 12 is a diagram showing an example of the
relationship between the decoding sequence and display
sequence of ordinary MPEG-2 data.

FIG. 13 is a diagram showing an example of the
relationship between the decoding sequence and display
sequence of the frames added for synchronization adjustment
according to the first embodiment.

FIG. 14 is a flowchart illustrating a video information
reproducing method according to a second embodiment of the
invention.

MODE FOR CARRYING OUT THE INVENTION

[0012]

First Embodiment

FIG. 1 is a block diagram schematically showing an
example of the structure of a video information reproducing
device used to implement the video information reproducing
method according to the first embodiment of the present
invention. The video information reproducing device shown is
a device for reproducing content data distributed via a
network from a content server.

J0013]



FIG 12 is a diagramshow ng an exanple of the relationship between
t he decodi ng sequence and di splay sequence of ordinary MPEG 2 dat a.
FIG 13 is a diagram show ng an exanple of the relationship between
t he decodi ng sequence and di spl ay sequence of the frames added for

synchroni zati on adjustnment according to the first enbodi nent.

FIG 14 is a flowhart illustrating a video information reproducing
nmet hod according to a second enbodi nent of the invention. MODE FOR
CARRYI NG QUT THE | NVENTI ON [ 0012] First Enmbodi nent FIG 1lis a

bl ock di agram schematically showi ng an exanple of the structure of a
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di agram concept ua ustrati ng a vi deo 1 nfornmation reproaduci ng
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[0014]
The reproducing devices 42 shown in FIG. 2 are

configured as shown, for example, in FIG. 1,

The video information reproducing device shown in FIG.
1 has a reproducing section 10 as a means for reproducing
data delivered from the content server 41 and a CPU 21 as a
reproduction contreol means for executing control of the
device as a whole. The reproducing section 10 includes a
data receiving unit 11 for receiving data distributed from
the content sexver 41, a buffer memory 12 for temporarily
storing the data received by the data receiving unit 11, a
demultiplexexr 13 for separating data read from the buffer
memory 12 into audio and video information, a video decoder
14 for decoding the video information, and an audio decoder
15 for decoding the audioc information. The video signal
output from the video decoder 14 is sent to an external
display device 31, by which a video picture is displayed.
The audio signal output from the audio decoder 15 is sent to
an audio output device (not shown) for output of sound.

f0015]

In this embodiment, it is assumed that data are
delivered to the data receiving unit 11 in a TS (Transport
Stream). In this case, the videco information and audio
information are divided into PES (Packetized Elementary
Stream) packets, and then further divided intoc TS packets,



The reproduci ng devices 42 shown in FIG 2 are configured as shown,
for example, in FIG 1. The video information reproducing deV|ce
shown in FIG 1 has a reproducing section 10 as a neans for
reproduci ng data delivered fromthe content server 41 and a CPU 21 as
a reproduction control neans for executing control of the device as a
whol e. The reproducing section 10 includes a data receiving unit 11
for receiving data distributed fromthe content server 41, a buffer
menory 12 for tenporarily storing the data received by the data
receiving unit 11, a denultiplexer 13 for separating data read from

t he buffertnéemwolﬁnfdttr@tauﬂl nAnGa bdeRed A1 %ﬁt bQ:[hg e JEPeq
decoder 14 for diﬁ djaeﬁ% h% )F/I deo information, an augl o decoder
15 for decdditng theP AfSr mati on. The vi deo SI gnal output from
t he video decod@ﬁlﬁn is sent to an external display device 31, by
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packet includes a tinme stanp Suceh
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informati @drtion of each TS packet. The PID makes it possible to
distinguish between video information, audio information,
and system information (such as reproduction control
information). The demultiplexer 13 reads the PID, thereby
distinguishes between video information and audio
information, and assigns the data to the corresponding
decoder.

[0018]

Although this embodiment is described on the assumption
of data divided into 18B-byte TS packets, other (non-TS)
data formats that enable video information to be
distinguished from audio infoxmation may be used. When no
audio information is provided and only video information
data are delivered, the data may be delivered directly in a
PES {Packetized Elementary Stream) without being divided
into TS packets. 1In this case, the demultiplexer 13 and the
audio decoder 15 in the reproducing section 10 are
unnecessary.

{0019]

In the video information reproducing device in this



[ 0017] A TS packet has a fixed length (188 bytes). A PID (Packet
I D) unique to the data type is added to the header portion of each TS
packet. The PID nakes it possible to distinguish between video

i nformation, audio information, and systeminformation (such as
reproduction control information). The denultiplexer 13 reads the
PI D, thereby distinguishes between video information and audio
informati on, and assigns the data to the correspondi ng decoder.

(0018] Al t hough this enbodi nent is described on the assunption
of data divided into 18B-byte TS packets, other (non-TS) data formats
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[0019] In the i nformation reproducing device in this
enbodi nent, th&IGPLB 2is faunidbgoms ddvatretiny actatataigontinolktheeans for
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const ant | y, oLt grs theocapacity of the buffer menory 12 and keeps

the content server notified of the remaining capacity of t he
buf fer nenory ¥ben the reproducing device performs reproduction in a

state in which the content server 41 is not transmitting
data and as a result the amount of data remaining in the
buffer memory 12 diminishes to a lower limit (a first
prescribed threshold value) SR1l, the content server 41
starts (resumes) data transmission to the reproducing device
42; when the amount remaining in the buffexr memory 12
reaches an uvpper limit (a second prescribed threshold value)
8R2, the content server 41 stops transmitting data to the
reproducing device 42,

When the remaining space in the buffer memory 12 again
falls to the lower limit 12, the content server 41 resumes
data transmission.

By repetition of the above operations, data
transmission is controlled so that the amount of data
remaining in the buffer memory 12 is kept between the upper
limit SR2 and the lower limit SR1.

[0021)]

The CPU 21 monitors the reproduction time of the wvideo
decoder 14 in the same reproducing device 42, notifies the
content sexrver 41 of the time, and also operates as a means
of providing control by increasing or decreasing the size of
the data transferred from the content server 41 to the
buffer memory 12 according to the time skew of the wvideo



When the reproduci ng device perforns reproduction in a state in which
the content server 41 is not transmtting data and as a result the
anount of data remaining in the buffer nmenory 12 dimnishes to a
lower Iimt (a first prescribed threshold value) SR1, the content
server 41 starts (resunes) data transm ssion to the reproducing
device 42; when the anount remaining in the buffer nmenory 12 reaches
an upper limt (a second prescribed threshold value) SR2, the content
server 41 stops transmtting data to the reproduci ng device 42.

When the remining space in the buffer menory 12 again falls to the
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[ 0021] Tttﬁ %’ﬁ 21 nonitors the reproduction tinme of the video
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[0023]

FIG., 4 is a diagram illustrating the structure of the
TS data delivered from the content server 41. The audio and
video information in the TS data are divided into 188-byte
packets (T8 packets), and video packets in which image data
are stored, audio packets in which sound data are stored,
and PSI/SI packets in which PAT, PMT, and other system
information are stored are multiplexed to prevent audio or
video reproduction from being interrupted.

[0024]

Next, the sequence up to reproduction of the content
delivered from the content server 41 will be described. When
a request for start of reproduction (a request for data
transmission for reproduction) is output from the user to
the content server 41, the content server 41 starts
broadcast transmission of the TS data to each reproducing
device 42. (The request for start of reproduction may be
pexrformed by sending a signal from one of the reproducing



FIG 4 is a diagramillustrating the structure of the TS data
delivered fromthe content server 41. The audio and video information
in the TS data are divided into 188-byte packets (TS packets), and

vi deo packets in which imge data are stored, audi o packets in which
sound data are stored, and PSI/SI packets in which PAT, PMI, and

ot her systeminformation are stored are multiplexed to prevent audio
or video reproduction frombeing interrupted. [0024] Next, the
sequence up to reproduction of the content delivered fromthe content
server 41 will be described. Wen a request for start of reproduction

(a request da tlo) I.S..out put, fromthe
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transm ssiBW¥Y -the TS data to each reprodu0| ng device 42. (The
request for stgobzef reproduction may be performed by sending a

signal from ongﬁgﬁ It__he rcﬁ{érl(()l%gg %%%?v%:g%%bor ngg Qgs i, er%elc)iyt[‘s

separate contr eqw
r epr oduci rifptaeviltl 4Ps rdatei vesettimgdiustiti butaad FSadas astwirtihgi tise dat a

recei ving ditial 1A1leRO0dnt sesbSf 1139 the Wakacife ! Redbuhfeangrenory
12. At this tlrre& lgoconte g server 41 arbltrarll selects a
I

represent attverd PEIGRES, BpF ORERIHG 8LV (VIS 2BAR0
const ant | whinmheorspltmcamgudevn‘jeajaﬂa epdredanistigni Dy thnilvet-Eetharenor y

12 of the FRRLESERt ALY & QR 4 n tent
server 41 detects that te %%mghge%%r %lemw']? 12‘? P%r q'grf%rmry 12

renai ni n
has exceedS®TESERFF U5 é’seE’FPgDﬂﬂT%rdéé’ﬁS? d4£'al YSIBBIM%}% iCQPEER%r oduct i on
starting \=drvey SR3ddtwttsi shat edieerambhan tém:lncm@rmltmet bwatfue SR1

and snal | glerloBgni} hes JIRRE! %eh!a&”é t‘fﬁ'r‘de ?%:!ﬂae'é' 9? %h ld ”ds al'l

the repr odu0| ng deV| ces tart uction pI ay
and out put (B TERE FEHBVHGELAY %i"c—ﬁﬁtéﬁﬁ) Va bov2FR3 that Wéﬁeﬁﬁér
r epr oduct m:ancbrmami-:a:s maﬁuedaiueomuhan@mmmbrsena@rtr&l,uppar each

repr oduci \% 4 ket s ,Qf penory 12
are sent tr!L %ﬂqﬁeb%gun%éﬁ%nggﬁé ? i cgﬁ?%?ésgg g g?% lgetgj ré)féaf: 8d°into
vi deo i nf SSFEEEBNE2 RRiSFArRS B?Plﬁ{q‘@ﬁloﬁnﬂstﬁqt/lsg iihfFEﬂfamhtann

accordi ng dJ.ﬂ:phbeaPl'tDSe afepirbaueDid empandsng packets. The separat ed
video informatigp, ks sent to the video decoder 14, from which a
decoded video signal is output to the external dlsplay device 31. The
separ at ed audi Bhehf drheEPsripet Sehicompant el fudisyedeforierthes, from

V\ﬂ| ch) a ﬁmﬁedtaslﬁt@xsmgﬁainl&&?%p&@%@éhr@l@bel@éltwt tgh%VI ce (nofj
shown) t u U Even a t r.the re uctl on audl O an
%%F %Q éf fg)dgéa ln t fer QP oﬁgcﬁﬁ?|?1 StPrg

vi deo has ed;,” as long a‘?a rans t he
cont ent S(Q@v’élltllﬂlei’t% Hmﬂh@r?—éﬁ’m dirhg are tdepabatédrintenuiged 2

i ncreases rbhmbt 16h, lzﬁm‘éeﬂnféﬂﬁt&%h? hd 1 9Y01/82S EnfSratltQWRr t han

when repr%&%%%aggglébr%ﬁi g?b heoégﬁﬁgééhédlng packets. The
separated video information is sent to the video decoder 14,
from which a decoded video signal is output to the external
display device 31, The separated audio information is sent
to the audio decoder 15, from which a decoded audio signal
is sent to an audio output device (not shown) that outputs
sound. Even after the reproduction of audlio and video has
started, as long as data transmission continues from the
content server 41, the amount remaining in the buffer memory
12 increases with time. However, the rate of increase is

slower than when reproduction is not being performed in the
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reproduci ng device, so that the slope of the remaining amount curve
decreases after the start of reproduction. [0027] As descri bed
earlier, the CPU 21 keeps the content server 41 notified of the
anount remaining in the buffer nmenory 12; when the content server 41
detects that the anobunt remaining in the buffer nenory 12 has reached
the upper limt value SR2, it stops transferring data. When dat a
transfer is stopped, the anobunt remaining in the buffer nenory 12 of
each of the reproducing devices 42 gradually decreases as the data
are consunmed by the decoders. Wien the content server 41 detects that

the amount é;&mm&hﬂ ddvie BYf R4 MRRDL e LeprAsgnt ati ve
r epr oduci n Y |ce ?12 als reachﬁ%_;[rr %DO\};\/%F}@ dlfr}lt:neva%rﬁée&r%%% t he
[

content sé qu‘éi €@565 itBEt FoAEt [Bozgproductigp’ epeat i ng

t he above oper d@ﬂéﬁt reproduction is continued w thout interrupting

the picture or A%OHQQcP%éEf“é%M!Q?E PERUERST 2 LY LFe Itier T ow or

over fl ow. However part tem o cont ent,
even when THEEnB AN EChPhgtrn ameans FeRainasoly Bz beiderect ed to
have r eachethoidyell pwaier |tmnet cuateisr SBIyvesi AiIcRid-Bere e rGenOre data

to transm e n r.ther and.fi ly
reaches zeatrmcg3 tnzé*th'srléfrr:% clgitgg %r}éuf&‘# mﬁrg&%%ﬁ ggs reét(aﬁflg?h The
t hr eshol dIPSRE, 1ipat ‘éﬁfi‘dlesﬁﬁ shbihlscroﬁ’é spansfierappeofatat e val ues
accordi ng to tWaesapsic tﬂtaﬁfsféhelé)lgtfo@fneﬁﬁnm{é/ aﬂagun{:h%rﬂaaﬂﬁ.ﬁeuﬁﬁ' on

B:';tlrghfar ycngﬁ??%neegi&salgf % chloer Ffbgﬁleé’trg 8?#%%#%}“{385»[#@5

appl i cat i sFradpedlp) decreases as the data are consumed by the decoders.
When the content server 41 detects that the amount remaining
in the buffer memory 12 in the representative reproducing
device 42 has reached the lower limit wvalue SR1, the content
server 41 resumes data distribution.

[0028]

By repeating the above operations, reproduction is
continued without interxrupting the picture or sound by
causing the buffer memory 12 to underflow or overflow.

However, in the last part of each item of content, even
when the amount remaining in the buffer memory 12 is
detected to have reached the lower limit value SR1, since
there are no more data to transmit, the remaining amount
dwindles further and finally reaches zero, as indicated by
dotted line in FIG. 3.

[0029]

The thresholds SR1l, SR2, and SR3 should be set at
appropriate values according to the capacity of the buffer
memory 12, the reproduction bit rate, etc., but values of
these thresholds will not be particularly mentioned since
they do not relate directly to this applicatioen.

[0030]

With this procedure, reproduction is started
concurrently at all the reproducing devices 42, but the

i1



Wth this procedure, reproduction is started concurrently at all the
reproduci ng devices 42, but the oscillation frequencies of the
crystal oscillators in the clock circuits 22, which generate
reference tinmes for the video decoders 14, are not exactly the sane:
there are differences anong the oscillator frequencies in the
reproduci ng devices 42. The output time of the decoded video data is
controll ed according to the PTS (included in the header information
of the PES packets) in the video infornmati on based on the reference
times. Specifically, each PES Image is reproduced and output at a

time (ar Qis%tl'l\lgtﬁ.bﬂ'effé’qi’f&tﬁ@s Sélarttheof:r§§h%lo%%tlh_9gt9§s ll?letﬁ%nt ent)
he PTS i uded in the header informtion_ of e PES,

desi gnat ed
whi | e decddi a?’%; Sﬁﬁc't“rih%rbédj HBE R HenEra gy S e LhrenGEr EVPRR O fhe
det ect i ng tildzo dheoderﬁaxﬂ;herE|mmtreﬁaetnyethaJSahe tlﬂherefare

reproduct'cerffet_»ehegsteamef thgeogefm%k 99%%%},%3 Y 4f1e PTS

i ncluded in the header 1 nfornmation of S been reached, by
conpar i sorFSRTCRUEHRY r¥SHeSofZ coThE ﬁ’@tW"b@Rmﬁnge@Qg@I%Pﬁ?%deot he
crystal oskitlal asocontrdlnedr epe@mmgwgodewe cer#A2inthedéeamoduet i on

tine skew @gkogggogggxgﬁ ély% d@%&g c%np$g en the tinme at

whi ch repro uctlon 0 Sred by the
cl ock cir(ﬁHﬁPrQEt%?P(ﬁﬁ?%deﬁpoﬁﬁ%l#ﬁfqgéOF%et%ﬂﬁf trﬁpqquﬁéca@lyw"aﬁ¢hthe

r Iepr (IszCt IEWs afhage PES ﬂ@&bﬁhcé@dwimpﬁg%ﬁmlﬂgsté Srélia@(:*%by t he
O ke hbdtie 22oh el UGk LEDIGHELRY; 0 A Enel BRI | ren o i

of the above con uration, over times of the
reprodu0|rﬁ$ﬁ§§VFE hMZﬁﬁ@nETﬁol%ﬁﬁqdﬂd éﬂethQ)Hﬂaéqneh@§onma¢epnlﬂfthe|r

crystal osgiel PREPI®hilDIde¥aiRY Ganditi@s é&bﬂlsﬂnﬁ%ta@&étfﬁgYana t he

crystal C|Ilators 1 ere epce of
bet ween a repro uc evi C e t
Rz BhEhy o B0 BE e i thReCri G HrGn sy R e o
r epr oduci ﬁ@edéwmeeoﬁzranrpﬁucheorslqﬁ/\ege tes ptfayheandnidntriepr oduct i on

t ﬁkes pl aeedsqgﬂ&atw%w%ef ofgt mﬁﬂtmerehowﬁ ﬂ%’rl'ﬁead@rt iﬁ@oﬁ&&%‘ﬂ’oﬁf oftbout
ree secqnas

tlo si nce ont ent
server 41 égnPﬁgﬁ%a% efndFE??li’%%!t bgncﬁvp?’éﬁ% BlFe zﬁelsuﬁ'ﬁeog
r epr oduci mpusshgeslark pudses rmee@e:ﬁﬂabyv@ajwyeeal argtiddaitborimg

the data the reproducing device 42. The reproduction time skew
mentioned above means the difference between the time at
which reproduction of a PES packet including a PTS is timed
by the clock circuit 22 in one reproducing device and the
time at which the reproduction of a PES packet including the
same PTS is timed by the clock circuit 22 in another
reproducing device.

[0031]

Because of the above configuration, over time, the
reproduction times of the reproducing devices 42 come to
differ due to frequency error in their crystal oscillators.
For example, given that the accuracy of the crystal
oscillators is #20 ppm, there is a difference of 40 ppm
between a reproducing device 42 with the fastest display and
a reproducing device 42 with the slowest display, and if
reproduction takes place continuously for twenty-four hours,
a time skew of about three seconds can ococur.

12



remaining in the buffer menory 12 in the representative device, if
the reproducing device 42 with the largest error is taken as the
representative device, the |ikelihood of occurrence of underf |ow and
overflow in the buffer nenories 12 of the other reproduci ng devices
42 becones high. [0033] FIG 5 is a diagram show ng the
transitions of the anounts remaining in the buffer nmenory of the
reproduci ng device (F) with the tinme that runs the fastest and the
reproduci ng device (S) with the tinme that runs the sl owest when the
reproduci ng device 42 with the time that runs the fastest is selected
as the represeniagbye device. The content server 41 resumes data
di stribution when the anount renmaining in the fastest reproducing
devi ce (F) reacfeddthbiPowsinFenile wontentraemer dhecantcrcds data
time, the dlowddutieprinducikiggdens cef ()1 has FEHLodRITRgNURGI 66 a2,
[ 0034] Eor, AT . vid e I N it.rate of 10 Mops,
because ofast ﬁera?gg%g@%t%%wseé\?fl%%%%i {agngdréoor en%a }éereafﬁaai nin
reproduci MgFTHEVLEE F5)Ehen BHEFAT MgRFFUEnEn ddE eepteyentative |f the
g?gapi t)é afetilee ,bmfffﬁe R biudhd tsaeizalcb/bms %ithhehéoy@:{gégt{rlﬁkre{% ue
is -1 e r_lLim.t, value. S 6, LS, n en
t he nount I\érget%ﬁcﬁlgn%si%er E%B%%ﬁ%?tna& J& P8R tilh§ gl%%rjt}?,"dt R& anmount
remai ni ng YUEEpRed et mpdgstlee ) overglay M the whilir approdehes

the limt izapacthy¥ SfndiecpubdesidPeRiYces U hakohts neRyRduct i on
(data transm SZbgg%heref or) continues further, data to be reproduced
€

w Il be discar en the capacity of the buffer nenory 12 of
reproduci ng deV¥i€e ¥ 9)s ias dérgrardeshowdnd blte drminsgtyoms wifdebepi ct ure

Wi th sore duoanes FhsSidihgih! +he pudicep! A¥Esy L2088 reproddSsflgscri bed
above, t_he e .has g)een. é{\g grgbl em,t hat because of di ffper ences”in t he
frequenci 68 7aF%t A& IR &P oEHS I0Rdr SU% i AgEEe e th 48 on of

r epr oduct insipredusing |desd.cef (8) nelthhomheatien Wiatt hensittp ayswest t he

di f f erent yHedeonk néégxra%@ub@ﬁ?d&é@@/ 498Y¥4 €8S hd @RHL NG rghg yRL st
case to ovfertcl ow or u derfci ow of the buffer nmenories an
i nterruptiGF 6P st cGRdots rtg’r?r FgREesptative device. The

content server 41 resumes data distribution when the amount
remaining in the fastest reproducing device (F) reaches the
lower limit value SR1 at time T1; at this time, the slowest
reproducing device (S) has more remaining data.

[0034]

For example, with a video encoding bit rate of 10 Mbps,
because of the above time skew, 3.5 Mbits more data remain
in reproducing device (8) than in reproducing device (F).

If the capacity of the buffer memory 12 is 10 Mbits,
the lower limit wvalue SR1 is 3 Mbits, and the upper limit
value SR2 is 6 Mbits, then when the amount remaining in
reproducing device (F) is 6 Mbits, the amount remaining in
reproducing device {S) is 9.5 Mbits, which approaches the
limit capacity of the buffer memory, so that if reproduction
(data transmission therefor) continues further, data to be
reproduced will be discarded when the capacity of the buffer
memory 12 of reproducing device (S) is exceeded, and
accordingly a video picture with some frames missing will be
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[ 0036] FIG 6 is a diagram showi ng an exenplary inproved PES
packet sequence of video information for inplenmenting the video

i nformation reproduci ng nethod according to the first enbodi nent of
t he inventi on. Anong the PES packets, those with reference
character 'I' include I-pictures, those with reference character |IP
include P-pictures, and those with reference character IB include
B-pi ctures. The subscripts 11', '2', '3', etc. attached to the

reference characters I1', "2', '3" are used to distinguish individual
-, 2-, and B- pi ctures and al so indicate the order of reproducti on.
[0037] s?}ﬂayeal cture is image information that has been encoded
intra-frame

Ehéﬁ Irame encoded i mage information) and can be
decoded i ndepe Y y. A P-picture is inmage information (inter-frane
forward predi cBsofesticideed abmage tihefrer has i lmren tthat phatsldreehaencoded
by forwar q)é@aheenoﬁmhbgg ﬂ{ec%%kﬁ@lé/ﬂél o SEEE@%%YE‘E

picture is

preceding pig an | -picture or anot icture
i mage i nf rBF.O $miRFCIPPIRR TArdiirsetiomat 5@869@%%@%&@3@%
i mage) thdteshasfbegrclencddadidyy df dheedismlals ot tioa-dicreeasat i ng

predi ctl ORaWENESALANGE Lopr aPedateanc LALLONAG Ol GYES e

(I-pictures, P-piLctures, g

t he repro&t?cPi"SﬁfJf‘P‘ﬁé’%meiﬁéf#‘B” Pt & FSbW@e@Gﬁﬁél%ﬁwcﬁIﬁhe frame rate
is 30 fps,intkerapaden BB0BuEHOnxici0 o 18PdRIESopackets of TS data in
total, but in :I ; nmbodi ment, PES packets for a further ten franes
are added for reproduction synchronl zation adjustnent to the main
part consistingIsf & He Fbe¥ad18pEPESNgaak axempl ey pirrroved BERd in

thef TS dgtp&cﬂtEEns&\dﬁ.ﬁﬂhdéWelfl PV @Y llgﬁoigﬁl@iﬁrpmo&atihﬁgkrﬁéﬂaﬁﬁbnﬁﬂé i's ][lot
per f or med),.. t 1Q _PES packets. The vi es o
the ten a%f&gggf %Igﬁ%%na;tgg%eﬁc%% ctlngd?%%l’ FHe* h?r%ﬁﬂ %g‘ rga

t he vi deo sMpRgément tdfe thenanveénten.in the 60 seconds repetiti veI y

TheI (gr O:Jp of )&Aﬁdﬂl@wl@@t baekad, U%h%@twiﬂ@%§ek&é$%h%>ﬁéﬁ@é§ Shown
i ncl ude ‘&I,C

f.or _one f.rame consi st n
data as thé vi-4é J"31‘16951‘eat T PAF PR JOsF, § a?f’c# F%t‘fﬂ g’? %r n| ne
frames t hdncébde i FruvigHuyredi spidiychose sane mﬂeemaa@mra[c@@%Q}B'

include B-pictures. The subscripts ‘17, ‘27, ‘37, etc.

attached to the reference characters ‘I’, P/, ‘B’ are used
to distinguish individual I-, P-, and B-pictures and also
indicate the order of reproduction.

[0037]

An I-picture is image information that has been encoded
intra-frame (intra-frame encoded image information) and can
be decoded independently. A P-picture is image information
(inter-frame forxward prediction encoded image information)
that has been encoded by forward motion-compensating
prediction with reference to a preceding picture (an I-
picture oxr ancther P-picture}; a B-picture is image
information (inter-frame bidirectional prediction encoded
image) that has been encoded by bidirecticnal motion-
compensating prediction with reference to preceding and
following pictures (I-pictures, P-pictures, or other B-
pictures).

14



Such added synchroni zation adjustnment frames may be held in a
pre-authored formin the content server 41 or may be added on the
content server 41 at the tinme of delivery by use of MPEG dunmy
pi ctures. [0040] The first PES packet anong the additional PES
packets is an I-picture (for H 264, an IDR picture, which is also
intra-franme encoded i mage i nformation), and the subsequent EES
packets include P-pictures or I-pictures (or IDR pictures) but not
B- pi ctures. Because no B-pictures are included, the display sequence
of the pictures for the ten added synchroni zati on adj ustnent framnes
mat ches their OtF aggsequence. In, for exanple, the |eading portion of
the TS data in FIG "6, however, the PES packet sequence is 'li",
1P1', 'Bl' and Beger 1Hhe reraetueliion §&1ﬂay0%etd1?e?€§eda%a 1E3$0, ' B2
and ' Pi', sacddiat ahbetidd Spkay see818RCe0dEDSE ertsherfer Q%tmm%@
sequence. {0Q41k, 00) P Srp!a%ke% i 8¢ apdigagr am & Pe |%oved TS
E? eo i’ nP%

dat a packet seguence enenti ng t e Vit
repr oduci iFRRKRGHE actHT diasgets fdie efbsthemriten Thames fauer eddedfr om

the TS datfod rebk&dudtich sRacRBblil Ate%¥hNEd sﬁ%&n@dtgsﬁﬂaaﬁbln part

f t i ch, adj t d t
o oroL RSk Ehl 0 W BRI TP BhgRSG e TR L SR 19
TS packet nihg ThedFEs qyspkeben diiet havertiwddivncbnabidatdmes. [ 0042]

FIG 8 is sjdisaaea id Insst bascf@ﬂaéche PRI AY Plcdhe sy nEdioRk3ation
adj ust nent cket anet er |n icates the total

nunber of eﬁﬁCKér}‘f (’ﬁaﬁ?ﬁ&a@%&d% %b £ {958 ﬁaflﬁ dHieresnaravai | abl e
f or synchransiogatli bp didirdetynbhe . safiee vildeb oimate lasophe sv_rcmmeamaglet he

nunber of i rf%& Eﬂﬁapa&%ﬂmbyn E‘M.fnébf sEEc?hds 'xfepteg%fv@i 8Re f r anes,
"num of P ust ' icates th ?’TS val ue

at the hea ISPPeaﬁh %E’é’hE&EEé?t’a‘??hl 1BF 6F LFReRr i ths ieﬁﬁmp e
adj ust mentsho¥8PAr¢rdeadj-pdtiye dataa foal oee | frdimeatongidtdwgnafyche

same video data as the video data of the last frame and P~
picture data for nine frames that continuously display the
same video image,

{0038]

Such added synchronization adjustment frames may be
held in a pre-authored form in the content server 41 or may
be added on the content server 41 at the time of delivery by
use of MPEG dummy pictuxes.

[0040]

The first PES packet among the additional PES packets
is an I-picture (for H.264, an IDR picture, which is also
intra-frame encoded image information), and the subsequent
PES packets include P-pictures or I-pictures (or IDR
pictures) but not B-pictures. Because no B-pictures are
included, the display sequence of the pictures for the ten
added synchronization adjustment frames matches their data
sequence. In, for example, the leading portion of the T8
data in FIG. 6, however, the PES packet sequence is ‘Iy’,
‘P17, By and 'Byp’, but the actual display sequence is ‘I;’,
*Bp’, 'Bpf and ‘Py’, so that the display sequence differs
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__ packets there are fromthe start of the TS data to the TS packet
that includes the PES packet header with the val ue indicted by

"PTS for_adjust(i)". Al t hough the adjustnent packet information
is sent to the reproducing device 42 nultiplexed with the TS packets
in this enbodinment, it need not necessarily be multiplexed with the
TS packets; the adjustnment packet information may be sent to the

repr oduci ng device 42 in an independent conmand. [0043] In the
content server 41 there are a plurality of TS data streans structured
as in FIG 7, which are delivered continuously to the reproducing

devi ces 42 . \Wep.a4L€pr Q@.BE n conmmand is output fromthe user to
the content o Server 4f% %e %bntent server 41 starts delivering the

TS data in a pf8%hktructed order. In normal reproduction, from
t he adj ust ment riraf oF ned iz0Ripgeket sidAtiagl D6 L&Gk@&obedt?@ddﬁadt@%@k%élzge
packet s ofHENEaaTeT GRAPERC I EE Thae, Suariatine TREOAREE from
SPN f or _adjeksrdofcerngimng wot hodtetogiinagt t h8hei diffwrdpgbf Eromerer y
12. [0044]rs data thG1d 4518 £howahanblékidstorabhngaf.LuReessi ng
sequence f,0f SHIEILONANAY LEPIOAYCLSNAMDNI L8 et information

indicating how many packets there are from the head of the

TS data to the first TS packet among the PES packets of the

ten additional frames.

[0042)

FIG. 8 is a diagram illustrating the syntax of the
synchronization adjustment packet. The ‘num of PES’
parameter indicates the total number of PES packets {frames)
added to the main data and available for synchronization
adjustment. The following lcoop is repeated the number of
times indicated by ‘num of PES’. If there are ten frames,
‘num_of PES’ = 10.

*PTS_for_ adjust (i)’ indicates the PTS value at the head
of each PES packet available for synchronization adjustment.

*SPN_for adjust(i)’ is a value indicating how many
packets there are from the start of the TS data to the T8
packet that includes the PES packet header with the value
indicted by ‘PTS_for_adjust(i)’.

Although the adjustment packet information is sent to
the reproducing device 42 multiplexed with the TS packets in
this embodiment, it need not necessarily be multiplexed with
the TS packets; the adjustment packet information may be
sent to the reproducing device 42 in an independent command.

[0043)

In the content sexver 41 there are a plurality of TS
data streams structured as in FIG. 7, which are delivered
continuously to the reproducing devices 42. When a
reproduction command is output from the user to the content
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reproduci ng devices 42. Steps 5T5 and ST6 indicate processing in the
content server 41; the other steps indicate processing in the

r epr oduci ng devi ce 42. [0045] During normal reproduction, when
the reproduction of the main content is conpleted, the ten frames
added as descri bed above are not displayed (STlI). As described above,
the crystal oscillator frequency accuracy is about 20 ppm at which

| evel | oss of synchronization is not visible after only several

m nut es of reproduction. About once every several tens of m nutes,
i.e., whenever a prescribed tinme has el apsed (ST2), a check of the

current r eﬁﬁﬁ@ichﬁontlﬁé Ror¥eneas &P 1Y i e from
the content server 41 STD? ng 8dﬂ% Hﬂgeg%b%ggr?%?t ép? eck of
the reprodt®td dft 2i REST Hofke ¥ server 41, each reproducing

devi ce 42 noti fInesotrhel copredticsioerf rdh ﬁﬁeidd@uemmeﬁﬂtlﬂﬁaﬁmadusﬁiOn

t 3T4 4 t ted
e dat s Gt deat Bac Mot har 8 Uh R GA3ar i (Rl bL P B Ehe

r epr oduct i i ﬁFﬁéga%s°§n§9§s§§r93%#eﬁﬁoﬂn€éﬂﬁﬁng roe PRAtPIthaissef it
det er m nesthsheidietidhel dichf erense hrt Wweesatde the0SE ﬁéb'raﬁ%e(irom

reproducti gggs d_re rod tron t.i $sE9ua
to or greéggr'tggn Q@crr g%daglue%%fgéop u e 8 8

greater tHESNelfrane. I f the reproductlon tlne difference is
equal to or gregatesijthan one frane and an adjustnent is determned to

be necessary, e oducr devi ce an average reproduction
N A2TECPE Y D PR EE Ttk bl Al 351 B08 1

time is used as™a reference rep
repr oduct i pwEnGe feor semchronazing rv@p@pﬂeqctmpmdugr thye devi ces 42 as

a ref erencgrodBc{ ] Bevices 42. Steps 8T5 and §T6 indicate
processing in the content server 41; the other steps
indicate processing in the reproducing device 42.

[0045]

During normal reproduction, when the reproduction of
the main content is completed, the ten frames added as
described above are not displayed (STl). As described above,
the crystal oscillator frequency accuracy is about 20 ppm,
at which level loss of synchronization is not visible after
only several minutes of reproduction, BAbout once every
several tens of minutes, i.e., whenever a prescribed time
has elapsed (ST2), a check of the current reproduction time
of each reproducing device 42 is made from the cantent
server 41 {ST3).

[0046]

In response to the check of the reproduction time from
the content server 41, each reproducing device 42 notifies
the content server 41 of its current reproduction time (ST4).

[0047]

The content server 41 collates the reported time data
and decides whether a synchronization adjustment of the
reproduction times is necessary or not (ST5). For that
purpose, it determines whether the difference between the
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Each reproduci ng device 42 that receives the reference tine

recogni zes, fromthe difference between the reproduction tinme it
reported earlier and the reference tinme sent fromthe content server
41, whether its reproduction is running ahead of or behind the
reference reproduci ng device 42 and adjusts its reproduction tine
(3T7). [0048] The reproduci ng device 42 determ nes whet her or
not the difference fromthe reference reproduction tinme sent by the
content server 41 is equal to or less than one franme; if the
reproduction tinme difference is within one frane, it reproduces the

first fi vend‘srtaaaeamed %p&eauéﬁm%lﬁ\ed@sh ftQ{e ¥RSArQNIARLHON
adj ust ment,

21, dlscard t he SPN f or t(5)
onvard. THSFZP %P%pl%éc (AP SR SR O e EhBE 4 (REOPET Hht,
current |y vsdiveg rism @aamm;ieacmqueipbnd@r tarepliexneian dakafpimes. five
frames, and thezl gsd zfer;&csauehérbeu%l alééé@eﬂc% %sgél@ﬁa%e gsgeat edly

for the | ast ?x frames. After first five added ave been

r epr oduce @TSRERF o 99K (’::6?1’??&?@3 i BRI EHESPS 48t RtFiRednextbe
content. (G@48pary, a Ee@rodlcirgy alediiagr&nwithushr atémgedet ails of the

adj ust rrentrei,%uﬁe&fod R ;%kCRs Sded %thGre%r creSEe A}i géx{#gé
other

reproductigon | ags the reproduction tinme erenc

ref erence %ﬁPSdh’E"r r@P&QQPEEWF? Weohe W%%ﬁl%’?l@

reproducing devices 42 as a reference time (ST6).

Bach reproducing device 42 that receives the reference
time recognizes, from the difference between the
reproduction time it reported earlier and the reference time
sent from the content server 41, whether its reproduction is
running ahead of or behind the reference reproducing device
42 and adjusts its reproduction time (ST7).

[0048]

The reproducing device 42 determines whether or not the
difference from the reference reproduction time sent by the
content server 41 is equal to or less than one frame; if the
reproduction time difference is within one frame, it
reproduces the first five frames of the ten frames added for
synchronization adjustment, and the CPU 21 discards the data
from SPN for adjust(5) onward. Therefore, the total
reproduction time of the TS data currently being reproduced
corresponds to the main data plus five frames, and the last
frame of the main data is displayed repeatedly for the last
six frames. After the first five added frames have been
reproduced, reproduction continues with the TS data of the
next content.

(0049)]

FIG, 10 is a diagram illustrating details of the
adjustment sequence in step ST7 in FIG. 9. First, whether or
not reproduction lags the reproduction time (reference time)

of the reference reproducing device 42 by one frame or more
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| s determ ned (8T8). A reproduci ng device 42 that determ nes
that it lags the reference tine by one frame or nore then cal cul ates
the lag time fromthe reference tine and its own reproduction tine,
cal cul ates the nunber of franmes corresponding to the lag tinme, and
subtracts the nunber of frames corresponding to the lag tine from
five franmes, thereby cal cul ating the anount of data to store in the
buffer nmenory 12. For exanple, if the lag tine is 60 nsec
(corresponding to two franes), only the first three of the ten frames
added at the end of the TS data are stored in the buffer nenory 12,

and the daf Sac{eﬁgg;tns?P &érg?dj ust (3) onward are discarded (ST9).

As a result oduction time of the TS data currently
bei ng reproducédr@mtv@g}imdéetfbcﬂﬂ@ wheh deterrgings theled tf lages, and

the | ast furMeeebréhe: Mimd g?t Snd Sfﬁmapbamer %@ﬁt @&iiaﬁlf&%lsnghé he
1 rst threea e franmes are regro uced

| ast four fra ter .t he
r epr oduct i G1¥ ggﬂﬁ ﬁﬁ 5hiet REFRESRRE FAPS Y (kS AURt TRRITAMMSE P 0050]
I n step STide,wheltickatms ibe timeoae P o duante O redrireep brdidsy U:bethe

reproduct iQpy tiine, oénd Q%L@L@f@ﬂ% GRH A USH oS sg's T A a2Rg fram
or nore is %g] plu0| ng device eterm nes”t hat
it |eads tife ‘F“én‘b’é"‘e{l Ffﬁ T PRSe U?ej?ﬁ}ﬁ%yec?ﬁ%‘hl%n&uf%?es t he
| ead ti ne dmommit bé qiaafaert@nseOrermn ame btuSfemmeam@piyolpct iFon &kamyle,

cal cul ates; # Q%enygéfeen@ U@@%&orr%%@@%r{bﬁntgotghﬁwé%bgpe and

adds the nunber of _frames correspondi ng lead tinme 10
frames, tIRAebFheafiritathrget ie HifoFsr EFatps 2968dstbridg gnghet buf fer
menory 12 ypSTTE) datoramexanpked id thkebhedsr tmemrysmp dfRE&he data

(correspo 59955@ JATRCY S‘lj‘;a%@r('ﬁﬁ) Y abhesfdrst oreg of the ten

frames ad e en ata are s Efhe buf f er
menory 12, and®fhd ¥REW tr 6he SPRFForergpdusiion 6marfe|f dihe dfsdakaled.

Accor di nglaarrehely beirgf akpro@iesil Gor@sspdrites @l the dS akaacpluent |y

bei ng three frames, and the last frame of the main data is
displayed repeatedly during the last four frames. After the
first three added frames are reproduced, reproduction
continues with the TS data of the next content.

(00501
In step ST10, whether or not the reproduction time

leads the reproduction time of the reference reproducing
device 42 by one frame or more is determined. A reproducing
device 42 that determines that it leads the reference time
by one frame or more then calculates the lead time from the
reference time and its own reproduction time, calculates the
number of frames corresponding to the lead time, and adds
the number of frames corresponding to the lead time to five
frames, thereby calculating the amount of data to store in
the buffer memory 12 (ST11l). For example, if the lead time
is 90 msec (corresponding to three frames), only the first
eight of the ten frames added at the end of the T8 data are
stored in the buffer memory 12, and the data from
SPN_for adjust(8) onward are discarded. Accordingly, the
Ttotal reproduction time of the TS data currently being
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reproduced corresponds to the main data plus eight frames, and the

| ast frame of the main data is displayed repeatedly during the |ast
nine frames. After the first eight added frames are reproduced,
reproduction continues with the TS data of the next content. [0051]

In step ST10, if the reproducing device 42 determ nes that the | ead
time is within one frane, it reproduces the first five frames in the
ten frames added to the end of the TS data and discards the data from
SPN for_adjust(5) onward (ST12). Accordingly, the total reproduction
time of the TS data currently being reproduced corresponds to the

mai n data ﬁ@p’i%dﬁbé’@ édﬁ%?oﬁ&g {dereafbih r@E gp gh&%ﬁé B -daLg 1s

he | ast six franes. ter t rst five

di spl ayed r pgﬁ f f
added frarf®s %%fr O8q°f (e JRdat fate donciianéaved tiereREdYY dat a
of the nexturiogt em¢ .ld€3052he framesl n ateermbbeesrexaialightt H@ddpt al

D Ot 1Akl TBrd Yerl BAUER! MU BULEIL) Yo iR ABLL SPLATUREIDY the

r epr oduci ng devi ce 42 e re erence
shorter tI&%at RAtthy navé F@PE?%’h-ce reproduci ng device 42; the total
reproduction tifoesipr the content currently bei ng repr oduced by the

reproduci ng deyjc t t rence tinme,ls,tw franes
nore than that ﬂéf gﬁ% SIrTg ér%ﬁ?‘?re% 5 g%c?n evi ¢ 51% detepBipes
FIG 11 i $hatdrhgriaad Himst +atWH@ior ansi i#m ih reprastheesi thetine of

the repr O@uﬁbﬁgfﬂﬁylﬂ%&eé21ﬁrﬂ@d:e@ &mﬁ@sh ddA=808% efte e\%eef the

r epr oduct i-Qn p Q r di ve S
r epr oduci r?% é?/]a c%; f{ltg%afg a%cghse dp?g gf gﬂﬁe@?t ﬁ’é‘“’?’iﬁ al
r epr oduct Mgﬁl?? e Askorienaly ddhe t@t&i% mrpénctl,mr d@medati tige SiSort er

than the rekererseedaR 8dush Ne: \aueed%l% Bﬁdéefwtéhe%amedé@cg
while the regrgdumﬁ dewcglﬁﬁ1 eads t re erence tine nmakes
the total Préprodltt of el'éaé t r?“fe i ?r%?&r? Wat8pt8duci ng
| onger tha:lnsphéwféfmedlﬂpf@dmngadewmf&zmbsy t AEteengich of the

| ag, wher ebyst hei e %{ddeagft:mm@&%e%et?@d&&w 09&4&5&{&&1‘6@ TS data of

he nex nt en e aligne hin a difference of one frane
gre|egst ﬁgagiTéeé“HEQ% tf %g]égta of the next content.
[0052]

In the above example, the total reproduction time for
the content currently being reproduced by the reproducing
device 42 that lags the reference time is two frames shorter
than that of the reference reproducing device 42; the total
reproduction time fox the content currently being reproduced
by the reproducing device 42 that leads the reference time
is two frames more than that of the reference reproducing
device 42.

[0053]

FIG. 11 is a diagram illustrating transitions in
reproduction time of the reproducing devices 42 around a
switch in content. When reproduction is performed according
to the above sequence, the reproducing device 42 that lags
the reference time makes the total reproduction time of the
TS data it is currently reproducing shorter than the
reference reproducing device 42 by the length of the lag,
while the reproducing device 42 that leads the reference
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In order to make the reproduction tinme of TS data adjustable with

hi gh precision at each reproduci ng device 42 as above, sone
constraints are necessary on the added adjustnent TS data. FIG 12 is
a diagramillustrating a typical sequence of MPEG frames. In this
case, data are delivered in the sequence' Pl",1B2',... fromthe
content server 41, but the display sequence is'Bl1l, 182',If the added
data were to be arranged as in FIG 12, to reproduce up to 'Bl', the
data of four franmes '"I1', "Pa', 'By', and '132' would have to be

i nput to the buffer nenory 12. The video decoder 14 woul d reproduce

the four feam@manbssdhs to&&l, r@ﬁ@bdl%t&oneﬁﬁﬁ‘@@m@st Sgcd niended nunber
of displayed fr The four franmes of 1Bl',

82", and clﬁren%oaf g‘”‘""rﬁl\%éf‘ﬁa %Iég%%?ﬁﬁu‘élé%l LRFEReBre preRFOgHCE BRI’ 132"
was i nt endiayice 4Ry dllsapll&ygblp ¢ theadagaswvharebydede Stwisting t he
encodi ng iSRRGk 6@' ﬂk& x%%raaué&drﬂ%\éd@s Eﬂéfaa%%sthé“né%{tr %n‘B%an to

two franmes_ oc urs ‘ﬁge case shown_ in FIG f resulting 1n Towered
synchronliﬁvﬁ ﬁ g%gy} fc Uéﬁg%T a difference o cne frame or less.
[0054]

In order to make the reproduction time of T8 data
adjustable with high precision at each reproducing device 42
as above, some constraints are necessary on the added
adjustment TS data. FIG. 12 is a diagram illustrating a
typical sequence of MPEG frames. In this case, data are
delivered in the sequence ‘I, ‘Pi’, ‘By’, ‘Bs’,... from the
content server 41, but the display sequence is ‘I;*, ‘B;’,
‘Be’, YPy',.... If the added data were to be arranged as in
FIG. 12, to reproduce up to ‘B;f, the data of four frames
‘I.7, 'Ry, 'By', and ‘By’ would have to be input to the
buffer memory 12. The video decoder 14 would reproduce the
four frames of ‘I;’, ‘By’, ‘Bp’, and ‘Py’, exceeding the
intended number of displayed frames by two frames.

[0055]

The fouxr frames of “Ii’, ‘By’, 'By’, and ‘Py’ would
similarly be reproduced when display up to By’ was intended
or when display up to ‘Pi’ was intended. Thus if the
encoding is carried out so as to include B frames, an error
of up to two frames occurs in the case shown in FIG. 12,
resulting in lowered synchronization accuracy.

[0056]

FIG. 13 shows a frame sequence designed for
synchronization with one-frame precision. Unlike FIG. 12,
enceding is performed without using B frames. This encoding
provides a match between the frame sequence and reproduction
sequence. Accordingly, to reproduce only three frames, the
data of the three frames ‘Iy’, ‘Py’/, and ‘P, can be stored
in the buffer memory and the subsequent frames can be
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FIG 13 shows a frame sequence designed for synchronization with
one-frame precision. Unlike FIG 12, encoding is performed w thout
using B franmes. This encoding provides a match between the frane
sequence and reproduction sequence. Accordingly, to reproduce only
three frames, the data of the three frames "I1li, 1P11, and 1P2' can
be stored in the buffer nmenory and the subsequent frames can be

di scarded. Synchronization adjustnent with frane precision is thus
possi bl e by not using B franes. Encodi ng without using B franes

| owers the encoding efficiency, however, so that to obtain the sane

i mge qual . bt al : f R , 1.z, ust

i ncrease. 41%8?38@ t %bgggf%%f%ﬁ:go B_i ?%Jsg%dr:% e?%@?e@%ﬂge'ﬁ%%%%%e mai n
part by usdish§hBsfPahEdlengyenehdisingeBafiFarasrentndadimgsvhkhoiut usi ng
B fr alnr:ss, q‘skmgeacm&nml@ tlb_eeﬁe: ﬁh@lar@&amﬁg aglj USLEREY, fHoH®RS | édd_ﬂ

mut ual |y eren es.is_also pr tic.in that t encodi ng
becones n?rhgttc%ﬁp‘%}?%éagtne%? eTﬁ%[rl%f%r[r%gf% gﬁ% T Gt ﬁélﬁ?”?er sug?eop

pref er abl B dxeBaed e Wele asif Bt fappeasar alsysndem Eegaveidhg

preci se symalky ont zad igiRreabBlare RIbAE abhy rRRgOgesk hyy UsengfpB
frames wh 1 pnleghaggnchrﬁmﬁ tl‘[%de%[teC%Rflﬁ’Tn i S nolt6 required. [ 0057]

As described apove, BYUSi 5“- LRF ¢ BI85 ARV oS iPde®

synchr oni Zxemea, aelfusteeding r thre siedddddtatancedgngtinantadjrasest he

amount of yESndabeuaddedfFersynchieri zati o, adbustaandc thatnis stored
in the buffer rreng)éy ased on the inf rrrat%an a&g)out reproduction tinme
di f f er enc&FPePREPYES FELRBET PP U FEFPOLCITSE of 1 HRFOF st eF ¥hice

reproduci rgidevhest 42amets beeqrmestepably bbecddedsyhcivoniuagéng B
reproduct iggamukt by hi g RERCLS mﬁ@oggeéb@e cyy%ehga{n%vei%ﬁﬁ ah§058]

In the descrlgtlgnéﬁéthls S odi ment, _the réproduction tine of the
repr oduci AGSdBYPERFAL XCPACEHE RIAINGE ef Jistemes Yhe: e val ue of the
repr oduct isgnchrombzadfical prébesieprieduct ngegleviedes 42 is set as the
reference ti rre,ogy-; it need not be the closest to the nean val ue;

instead, it may be the nedian value, for exanple, or exactly the sane
effect may be BBt FiEFIDSF sRPTEmPYt HEIRS pFD HFEANYL B \HaREogRTHL®M t he
nmost advanded sempclocuctzhanohiakjesrkche fefmyscaaeed havitng the to

advanded s =00 g h
er oduce SfoFore dehink okt "B RANARCR, Lo b i ng

devi ces 4290BpEBRRIE ENRGnPar stefedhddi Eherkitieramesoredaced Probhe en
frames acdefdrngcish taheusi 2epoddidie odevimd iduErkbremd helhekesense

reproducti I iJu la \ ne_effect .is also
obt ai nabl éf?’%}g%gf?ﬁh%ﬂoh‘e% éergéﬁﬁéngre_ e\?fie%geﬁe%c?qﬁwtl Hé ?r%%ltcedeqlzayed
r epr oduct fénPEFFRSRPISFELLE &0 eiehrRal e raredreptodwditighilelhi ce 42

Wi th the pestidebyefngepheddtddlay HefEcg£pr oduce no added frames,
and having the %gﬁr reproduci ng devi ces 42 reproduce nunbers of

frames that inérease according to the size of the deviation fromthe
ref erence reprdduehs slescicaption of this embodiment, the reproduction

time of the reproducing device 42 with the value closest to
the mean value of the reproduction times of all the
reproducing devices 42 is set as the reference time, but it
need not be the closest to the mean value; instead, it may
be the median value, for example, or exactly the same effect
may be obtained by setting the reproducing device 42 with
the most advanced reproduction time as the reference, having
the reproducing device 42 with the most advanced
reproduction time reproduce all ten added frames, and having

22



[ 0059] The present invention is applicable to, for exanple,

di spl ay devices that performdi splays on nultiple screens in
autonobiles, trains, buildings, or the like, producing the effect of
enabling the reproduction tinmes of a plurality of display devices to
be synchroni zed with high precision. [0060] Second Enbodi nent

The adj ustnent nethod described in the first enbodinent is for a case
I n which the variation in reproduction tinme anong the reproduci ng
devices 42 stays within the range of the nunber of franes provided
for adjustnent. However, there are cases in which reproduction

becones gr@al lotpeyt r ro%meﬂaoaé@ﬁasoa be %@z‘l-l%ga hﬁm%’#s?% gna

r epr oduci ng, devi ce_4 experlences a sudd or the reprodUC|ng
devi ce 42 PBAL T WSS FPHEGE rﬁﬁ%tﬁﬂdflfaé“erseééﬁorw &t Bhe
del i very fsiom bifettenteritatdenvirom khet asfsrdefeoreppodparian @ige f or

reproducti%ﬁ%mgcoﬁggs&lg' Eh%hfaﬁr?e ca3es: M‘E‘al ”gbé{ﬁ.h%blig gUes as

| ong as sever al at _sync onlzat ust ment

met hod i n Y&1REr Ehe SRARFOEREMRY ASIHCE éReW’sféVéilhﬁl m?é’ﬁsdﬁﬁﬁmﬂnut es to
sever al hatgpgobocatén eviee 0BG refereEb@; Iﬂa4.r:|.|nb| UBé N gaBihgpr oved

sequence f r 0 lme,_in such cases
ann theré%rsp’% Egs@ﬁ? %gj Ilrdéépgg |on ?§ C{u tEL %F%ep§e§ﬁ u(é?'nd
ST19 in FIRQ a@@eﬁlfiﬁﬁﬁﬁaténérhﬁﬁﬁﬁﬁ ﬁ@epetm%ﬂrﬁa@rpﬁu@ing<§@Nueﬁs &2rver

41; the othgroghessmintdist bat LriHCessk Nihdieadse abeHF@UCIBIcHEVI Ces

42' size of the deviation from the reference reproduction time.

[0058]

The present invention is applicable to, for example,
display devices that perform displays on multiple screens in
automobiles, trains, buildings, or the like, producing the
effect of enabling the reproduction times of a plurality of
display devices to be synchronized with high precision.

[0060]

Second Embodiment

The adjustment method described in the first embodiment
is for a case in which the wvariation in reproduction time
among the reproducing devices 42 stays within the range of
the number of frames provided for adjustment., However, there
are cases in which reproduction becomes greatly out of
synchronization because the CPU 21 in a reproducing device
42 experiences a sudden load, or the reproducing device 42
experiences electrical noise and is reset, and data delivery
from the content server 41 starts before preparations for
reproduction can be made. In these cases, the time skew
becomes as long as several seconds, so that synchronization
by the adjustment method in the first embodiment might take
several tens of minutes to several hours to achieve.

[0061]

FIG. 14 illustrates an improved sequence for performing
adjustments in a short time in such cases, when there is
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First, whether or not the ampbunt of deviation fromthe reproduction
time of the reference reproducing device 42 is within the

synchroni zabl e range (within the range adjustable by the nethod
described in the first enbodinment) is determi ned (ST13). [0062]

If the deviation is determned to be within the synchroni zabl e range,
the process proceeds to step ST14, in which the regul ar adjustnent
(the adjustnent described with reference to FIG 10) is perforned.
Details of the adjustnment in step ST14 will be omtted since they
were given in the first enbodi nent. | f the anmount of

repr oduct i skhAB: A Wedlrb@ict forfl QligeNk &S, t @t%@s oL at:] gﬁdtbffalg in,
synchroni zFabI e_rapge, .the regcgoduqtl on currentl% being pertforned is
suspended “afd af | U 26 BECTFFHAE BeFFumsiedBr Yo FOREELE| ear ed

(ST15). [CGe&3pr 41; the repeodsicipsg iddusioos A prpbcebs oy rnaperduction is

suspended MR b, b8y te16eapletion of the delivery of the TS data of
t he conterﬁ%cur‘rlentqy bei ng reproduced and the arrival of the first

TS packet of tRarfextWhiesheeEntT (SEL1Ehe YpIMtdetedeyirtion Ehemfihst TS
packet of depecdexti@onrtient of tite: CRlPeRdncd afdesofhOihgGdvheedas aid n t he

cormands. TRe e rerapenzsiiithe segaelBilon End Ol BT IE:
server 41%¥h&hejpethog deseephestiuet tba Birsthemppdimertlads of the next
content; weesrnotéedi@riByom the reference reproduci ng device 42 that
reproduction of gﬁrnext content has started (ST18), the content
server 41 issuesS a reproduction start command to the reproduci ng
devi ce 42 in wWhfchhe slsvéddueen ors wWaesesusprhded beSTIR)in &he t he
repr oduct isAcBfofOAMAR! rhfigé eHHEGrbBet i iRREAJUES NG Hesiree, 42, I n
whi ch rep%%?%ﬁtkﬁg‘E%E%1%¥S£E¥E¥¥%Ent (the adjustment described with
reference to FIG. 10) is performed. Details of the
adjustment in step ST14 will be omitted since they were
given in the first embodiment.
If the amount of reproduction time deviation is
determined to be outside the synchronizable range, the
reproduction currently being performed is suspended and all
data stored in the buffer memoxry 12 are cleared (ST15).
[0063]
A reproducing device 42 in which reproduction is
suspended waits for the completion of the delivery of the TS
data of the content currently being reproduced and the
arrival of the first TS packet of the next content (ST186).
Upon detection of the first TS packet of the next content,
the CPU 21 staxts storing the data in the buffer memory 12
(ST17) .
[0064)
Next, the content server 41 commands the reference
reproducing device 42 to notify the content server 41 when
it starts reproduction of the first frame of the next
content; when notified from the reference reproducing device

42 that reproduction of the next content has started (ST18),
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[ 0065] There are delays in having the content server 41
notified of the start of reproduction fromthe reference reproducing
device 42 and delays until the reproducing device 42 in which the
reproducti on was suspended receives the reproduction start conmand
fromthe content server 41, including network del ays and del ays due
to software processing time, and there is a delay fromthe issuing of
the reproduction command to the video decoder 14 until the first
frame is displayed, so that at this point in time, the reproduction
time of the reproducing device 42 in which reproducti on was suspended

is in a state cblaatant agsridie 40t b@éue@rar Qey%a\ﬂ:ﬂ%w ce8rd=RhangVes al

frames. Thi owever ran ystabl e by the
regul ar s?ﬁl F%g ?%ﬂgagfvﬁg?ﬁ%%t h&&%c%9§%9§%ﬁhé9 sYATchr oni zat i on
can be acm@\mdﬁtﬁ tm%exanadj:hsstmdseqmncﬁ cpfdés] is reswsed
descri bed gbawe, rapf@@f&%@caegléeEV4zcgn4ahNﬁ We%r*aaqwl&ﬁ}g%d

reproductlon tlﬁp can be brought into synchronization at the
adjustnent dhext cont ent by suspendi ng reproductlon and t hen
resum ng reprodd6ebbn at the timng at which the reference

reproduct ng deubese irs\ger SRNOANG! B Slorddite! bt dne of the

next content %% resent “i nventi on i1cable to, for
exanpl e, de&H &?dd i s stRaE %r’?e@rﬁ’deFEJrﬁray?oﬁ‘ntﬁﬁlﬁfﬁr@n%reens in
aut onobi | essproracisg deilcdi Agsandrdellags| wkieil pheduwephghidiagef f ect of

enabl i ng tc{g%ll;: ﬁ?dﬂ?%{ﬁ’&ht Eﬁsr@ﬂrﬁ%ﬁ%kﬁﬁ@ﬁﬁ%%&%ﬁ% % deV| ges to
be synchronlze inas 068
he reproduction start command from the content server 41

including network delays and delays due to software
processing time, and there is a delay from the issuing of
the reproduction command to the video decoder 14 until the
first frame is displayed, so that at this point in time, the
reproduction time of the reproducing device 42 in which
reproduction was suspended is in a state that lags the other
reproducing devices 42 by several frames. This lag, however,
is within the range adjustable by the reqular
synchronization adjustment sequence, so that synchronization
can be achieved in the next adjustment sequence.

[0086]

As described above, a reproducing device 42 with a
badly skewed reproduction time can be brought into
synchronization at the adjustment of the next content by
suspending reproduction and then resuming reproduction at
the timing at which the reference reproducing device 42
starts reproduction of the first frame of the next content.

[0067]

The present invention is applicable to, for example,
display devices that perform displays on multiple screens in
automobiles, trains, buildings, or the like, producing the
effect of enabling the reproduction times of a plurality of
display devices to be synchronized in a short time.
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10 reproduci ng section, 11 data receiving unit, 12 buffer nmenory, 13
denul ti pl exer, 14 video decoder, 15 audi o decoder, 21 CPU
(di scrimnation neans, reproduction control neans), 31 external
di spl ay device, 41 content server, 42 reproducing device, 43 network.
WHAT IS CLAIMED IS: 1. A video information reproduction nethod for
receiving content fornmed by a sequence including at |least intra-frane
encoded image information and inter-franme forward prediction encoded
i mge information, and including tinme stanp information, froma
content server connected by a network or fromstorage nedia, at a
plurality of vi i r L produci ng devi ces and decodi ng and
repr oduci ng thggggﬁkégé)qgihkﬁgE%$deo i nformati on reproduci ng devi ces,
the video inforl®@888bn reproducti on nmethod conpri si ng: a
]glet ection step 1b|or_~els:|ec_tcﬁﬁiiinf@gs@cﬂiaﬁOfmn&@fg@éc@av&ﬁgr&%i g@ devi ce
rom anong. plurality.of, videq .infor i.on reproducin evi.ces as
a reproduc ulgdl%rt PReC et ér?’e 8%“12%%1&&?56??%1&%9%5?8‘&%%% PO
di f f er enceldpodigsen?e &V doisheindnidd cnnfeanmt irteprodpeivichicicegtdeVi ces
and the rgfRmHaNGe3ViHae maf 0aIBEIAN LoPEIULT RGnEBNE CEsrd 42 an
adj ust nent steﬁ for gg%ustlng a unbgr of frames to be reproduced,
when | aggiifgPRECTRT SHEE vF AT Sr mat i on reproduci ng devi ce, by
subtracting a nunber of frames of encoded content to be reproduced
froma nunber of franmes to be reproduced by the reference video
i nformation reproduci ng device according to the lag tinme, and when
| eading the reference video information reproduci ng device, by adding
a nunber of frames of encoded content to be reproduced to the nunber
of frames to be reproduced by the reference video information
reproduci ng device according to the lead tine. 2. The video
i nformation reproduction nethod of claiml wherein, in the step for
detecting the reproduction tinme difference between each of the video
i nformation reproduci ng devices and the reference video information
reproduci ng device, the content server collates reproduction tines
reported fromeach of the video information reproducing devices and
selects a video information reproducing device with a reproduction
time closest to an average value to be the reference. 3. The video
i nformation reproduction nethod of claiml wherein, in the step for
detecting the reproduction tine difference between each of the video
i nformation reproduci ng devices and the reference video information
reproduci ng device, the content server collates reproduction tines
reported fromeach of the video information reproduci ng devices and
selects a video information reproduci ng device with the nost del ayed
reproduction time to be the reference.
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4. The video information reproduction nmethod of claiml| wherein, in
the step for detecting the reproduction tinme difference between each
of the video information reproduci ng devices and the reference video
i nformati on reproduci ng device, the content server collates
reproduction times reported fromeach of the video information
reproduci ng devices and selects a video information reproduci ng
device with the nost advanced reproduction tinme to be the reference.
5. The video information reproduction nethod of claim1, further
conpri si ng: a decision step for deciding whether the

reproduction tinme difference ggiecieerhivgHer ci,detection step is within
a. range synchroni zabl e by the adj ust nent e in the adjustment

st ep; a discarding step for, when the difference is decided in
the deci silon sRepidet ircfchreanidii redrveiueyfichmethadbEer rangdving

suspendi ng.d-eREACKSLAON 1 o Be &&{Bee%ciga{r?&sl%lggwgiﬁt%r %Qgced and

di scardi ng the data of e con ent store
storage stEFOF8H, 1nFug Hé“\?FHéBl?Ihf%’rdnﬂPF%“fIfaéﬁr baueard m@sd.l@bmm
whi ch t he enepriaduthagn :Jnfosmspmd,eda.ndbegcmuﬁ@ whas §hegnext content

gl CoC! Vahe Rkl 89 ARG Boftedd QeB00 B bl AL Ll R IRLY

and a start contror E e Vi deo
reprodu0|rﬁioﬂe§FEEﬁ$?1mﬂ%léh 2 eﬁrﬁﬁﬂﬂééaéleﬁ1Whﬁeguspﬁﬂnmailps notified

by the conepibdgeivgrddificast afid Ngeidingi §mtﬂ®rbaﬁ§£z%\%ewc€§9ent

|nfornat|%% ﬁgrgg&&gqglogvgge has st rte n%%_oductlon g_ t he next
cont ent Fepro Pohoof the ng?g tEREs o't §CE6€i on of
such notlﬂm@aFméhlon(¥ep¥ﬁéuvtt@§)maﬁhgﬂnﬂpmmﬂnﬂmappoduct|on met hod of

any one of cl atarraeaeéao'ih s‘ﬁ’é?rﬂbf‘ gefl%cu:mﬁéaafﬁ@% eneoded ilarge
i nfornatiQn ang Lnter

\PEG 5 or TRPBRdb e e BRP s oo BRE ST TIEG of LT On are

information reproducing devices as a reproduction time
reference and detecting a reproduction time difference
between each of the video information reproducing devices
and the reference video information reproducing device; and
an adjustment step for adjusting a number of frames to
be reproduced, when lagging the reference video information
reproducing device, by subtracting a number of frames of
encoded content to be reproduced from a number of frames to
be reproduced by the reference video information reproducing
device according to the lag time, and when leading the
reference video information reproducing device, by adding a
number of frames of encoded content to be reproduced to the
number of frames to be reproduced by the reference video
information reproducing device according to the lead time.

2. The video information reproduction method of claim 1
wherein, in the step for detecting the reproduction time
difference between each of the video information reproducing
devices and the reference video information reproducing
device, the content server collates reproduction times
reported from each of the video information reproducing
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7. A video information reproduction systemfor receiving content
formed by a sequence including at |east intra-frame encoded i mage
information and inter-franme forward prediction encoded i mage
information, and including tine stanp information, froma content
server connected by a network or fromstorage nedia, at a plurality
of video information reproduci ng devices and decodi ng and reproduci ng
the content at the video information reproducing devices, the video

i nformation reproduction system conpri sing: a neans for

sel ecting a video infornation reproducing device fromanong the

plurality dfviviedeand Eamtki ONv iRy QREEEHRS: A8V heBSodis g BREQMEICt i ON
time reference and d(%}ﬁtlngha re rodu on tinme difference between

each of tHE"A 8eb°PH? roh' 1% 5’&&5 O Y PYELAER FAINE F8fBFence
vi deo i nf ctheatedaremgs.oduci ng devi ce; and a means for adjusting
a nunber of franes to be reproduced when | agging the reference video
informatiq oduc ng Vi ce, subtractgng a_nunber aqf frames of
encoded ¢ ten Fovb BHﬁﬁﬁﬁ’ FERFIINERS TERed e sled™ be
r epr oducedvieyreting x:eftelreels(tepvfcdecaiatnf:ﬁin@ttm reppoduitcicng tdagi ce
accordin e

g &%fb?@n!:@goéﬂw’é%ev aadh v&}e@hg 9509 S el 4P RERULIE M

i nformation reproducln di ng
encoded cd’ﬁt"éﬁ?stﬁn%é*’reeﬁfa&ﬁ% tvddﬁﬁellhiﬁﬂ@tleﬁ FORHASAICIBOhe
r epr oducedidwicthethefmmtrae yécer icoldstes iproapeotbicivigedevi ce

A0S0 09 dedoleheq! £ WLR: of AncTNA UL IBReAALAG R LGN I RguCt ! on

system of craim ein, In Means
reproduct|4ﬁYlFPﬁEa%Hf§Q%©§ﬁ§eatﬁﬁQngﬁn§SE$ﬁ¥ﬁOQ:Hépv@@RRiQGnﬂQFhﬁ$lon

repr oduci ngtevhe afondicl hged ef @ire@tet Vod efinenftor Bat4N reepregts] Ng

device, the content server collates reproduction tinmes reported from
each of the video information reproducing devices and sel ects a video
i nformatidn refhediedary iagoreatign rearpdpridic Meshod iafe cdhdmedt to an

aver age va.ih@ee‘ﬁ_@ bin te B@Eﬁrﬂﬂﬁ@eteatlff@etﬁé @%9rbcﬁ\f1&f1'&t 'tQﬂe
reproducti of.claim7 or _det.ectin

em g
the reprodu ctf %%ﬁ T B RFPeF AR & t?‘ ﬁegﬁd%o @W%Sfm?ﬂjeoﬂllrﬁé’(’fo'ducmg
i nfornatitﬂ@vﬁésﬁo@mﬁnth deferencaavd dehelintdmeadion vérimoivicahgr mat i on
repr oduci RRvEeY| Cene tdMteaBt Sditvereivel a£64 | AR ILEDI AHUGHLEN ti Mes
reported fron1§a$h of the V|$ i nf, rnatl nr produ0|n% devi ces and
sel ects aNVPAESST ntoFmEFC8 tg'l’odr& ?ﬁ“tagl\ﬁltﬁeﬁlf? UTH8E del ayed
r epr oduct idgrricearand ssdeche %eﬁxﬂE@n@eformitldﬁhQEPFQmunﬂandenacéon

reproduct iaRnSYabem O L@htbd WESFKidbribh Lhk "RARS fAE dekecdidg
the reproduction tine difference between each of the video

i nformation reproduci ng devices and the reference video information
reproduci g deVheeyideie iodntmatice reprodott e metbpd adflictlizdn 1) nes
reported fg@fheacl@frilshggVi deo information reproducing devices and
selects a video |nfornat|on reproduci ng device with the npst advanced

reproduction t FnEet iR SHEP, ‘%f%ﬁ%@lng Whethege The FeRPLORGERER T on
repr oduct itdnesgsf Emmefcec Hatented flur ther delosqriionl Bgep is within a -

range synchronizable by the adjustment made in the
adjustment step;

a discarding step for, when the difference is decided
in the decision step not to be within the synchronizable
range, suspending reproduction of the content currently
being reproduced and discarding the data of the content
stored in a buffer memoxry:

a storage step for, in the wvideo information
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a deci sion neans for deciding whether the reproduction tine

di fference detected in the detection neans is within a range
synchroni zabl e by the adjustnent nmade by the adjustnent neans;

a discarding neans for, when the difference is decided by the

deci sion neans not to be within the synchroni zabl e range, suspendi ng
reproduction of the content currently being reproduced and di scarding
the data of the content stored in a buffer nenory; a storage
means for, in the video information reproducing device in which the
reproduction is suspended, beginning when the next content is

recei ved, Sdpiddigihfedsidica oh &K‘ﬁ:l’ﬁ@&beﬁé fomidtechufd %’us‘%ﬁ'ﬁé&, and
a storage Jreans for storlhng the data_of.the next .content th he

buf fer meddiy 5agi W hGRhBR=Y RO &Bntett e r%%%rl']\?gd Fn the
vi deo i nf ctata pénthe pradhesitngn dev dafifar wheedrtrhendepr oduction is

suspended; andg start dcctftabl S8 rQx, "BR8S EHH1V£HQ@”1$§5%&£%§@H
i nformation re%Podum(ﬂ device in ch t he c%lo uction i s suspended

whi
i s notifi &fFPEYPHE"E é%r‘i’}é’rc’hoft g TPRT Of/ht T FUSRERFEF et®nce
vi deo i nf oratEtfiied b:epzlmjmnhgnﬂaﬂmverhaﬁ stiaimieg seprlodbcthen of the

next cont eﬂstferéhéétﬁ&cf %‘fggﬂn%io‘?ﬂ r@{arw@ci}f‘d‘he%%&% %@a&@&&pt' on

of such notification he video I nformatlon reproduction system
of any onée@frogPﬁFh%n 'Pft thlne%é?%tﬁni:hem?arﬁtrl&gf FarePRITESaBdof mage

i nf or mat i dheandxtntertdntae fecepridnentoshech invadgeitaionmati on are
MPEG 2 or H. 264 encoded infornmation. 13. Video infornation content
del i vered fron1a content server connected via a network or read from

st orage metti a, TheoVTHRRP By Eareabish cePrAtrelkH oy Methrd 2t anat pRSfoRMe
encoded i rﬁi@&msnﬁ.OtdSYHil ehegash i tHeintrarBrdmy \wakcdded ethagiel on encoded

i mage i nf QryRRLhOP; A0 AL S hHEL NS dd o3 hAPR dUcYARLAOML Wher el n:

information are MPEG-2 or H.264 encoded information.

7. A video information reproduction system for receiving
content formed by a sequence including at least intra-frame
encoded image information and inter-frame forward prediction
encoded image information, and including time stamp
information, from a content server connected by a network or
from storage media, at a plurality of video information
reproducing devices and decoding and reproducing the content
at the video information reproducing devices, the video
information reproduction system comprising:

a means for selecting a video information reproducing
device from among the plurality of video information
reproducing devices as a reproduction time reference and
detecting a reproduction time difference between each of the
video information reproducing devices and the reference
video information reproducing device; and

a means for adjusting a number of frames to be
reproduced, when lagging the reference video information
reproducing device, by subtracting a number of frames of
encoded content to be reproduced from a number of frames to
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plural intra-franme encoded inmage information and inter-frane forward
predi ction encoded i mage i nformation for displaying video of the sane
content as in a last franme of main content are added to the | ast
frame of the main content. 14. The video information content of claim
13, wherein the intra-frame encoded inmage information and inter-frane
forward encoded i mage information are MPEG 2 or H 264 encoded

I nformati on.

be reproduced by the reference video information reproducing
device according to the lag time, and when leading the
reference video information reproducing device, by adding a
number of frames of encoded content to be reproduced to the
number of frames to be reproduced by the reference video
information reproducing device according to the lead time.

8. The video inforxrmation reproduction system of claim 7
wherein, in the means for detecting the reproduction time
difference between each of the video information reproducing
devices and the reference video information reproducing
device, the content server collates reproduction times
reported from each of the video information reproducing
devices and selects a video information reproducing device
with a reproduction time closest to an average value to be
the reference.

9. The video information reproduction system of claim 7
wherein, in the meaﬁs for detecting the reproduction time
difference between each of the video information reproducing
devices and the reference video information reproducing
device, the content server collates reproduction times
reported from each of the video information reproducing
devices and selects a video information reproducing device
with the most delayed reproduction time to be the reference.

10. The video information reproduction system of claim 7
wherein, in the means for detecting the reproduction time
difference between each of the video information reproducing
devices and the reference video information reproducing
device, the content server collates reproduction times
reported from each of the video information reproducing
devices and selects a video information reproducing device
with the most advanced reproduction time toc be the reference.
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11. The video information reproduction system of claim 7,
further comprising:

a decision means for deciding whether the reproduction
time difference detected in the detection means is within a
range synchronizable by the adjustment made by the
adjustment means;

a discarding means for, when the difference is decided
by the decision means not to be within the synchronizable
range, suspending reproduction of the content currently
being reproduced and discarding the data of the content
stored in a buffer memory;

a storage means for, in the video information
reproducing device in which the reproduction is suspended,
beginning when the next content is received, storing the
data of the content in the buffer memory; and

a storage means for storing the data of the next
content in the buffer memory, beginning when the next
content is received, in the wvideo information reproducing
device in which the reproduction is suspended; and

a start control means for, when the video information
reproducing device in which the reproduction is suspended is
notified by the content server of a timing at which the
reference video information reproducing device has started
reproduction of the next content, starting reproduction of
the next content on reception of such notification.

12. The video information reproduction system of any one of
claims 7 to 11, wherein the intra-frame encoded image
information and inter-frame Fforward encoded image
information are MPEG-2 or H.264 encoded information,

13. Video information content delivered from a2 content

server connected via a neiwork or read from storage media,

31



formed by a sequence including at least intra-frame encoded
image information and inter-frame forward prediction encoded
image information and including time stamp information,
wherein:

plural intra-£frame encoded image information and inter-
frame forward prediction encoded image information for
displaying video of the same content as in a last frame of
main content are added to the last frame of the main content.

14, The video information content of claim 13, wherein the
intra-frame encoded image information and inter—frame
forward encoded image information are MPEG-2 or H.264
encoded information.
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