VI DEO | NFORMATI ON REPRODUCTI ON METHOD AND SYSTEM AND VI DEO

| NFORMATI ON CONTENT FI ELD OF THE | NVENTI 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
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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 example, Patent Document 1).

PRIOR ART REFERENCES
PATENT DCCUMENTS

[0003]

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

SUMMARY OF THE INVENTION

PROBLEM TC 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 system
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 decoder



[ 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 npossi ble. An avail abl e neans of avoiding this problemis to use the
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correction of their 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 alsoc 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 synchromization.

[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
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information reproduction method comprises:

a detection step for selecting a video information
reproducing device from among the plurality of wvideo
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.



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
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device used for implementation of a video information
reproducing method according to 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 video information reproducing device wvia a network.

FIG. 3 is a diagram showing exemplary transitions 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 strean.

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
reproducing 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
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i nventi orf nt of the inventiocn.

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 additional 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 FCR 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.

[0013]



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

bllock di agramsehenmticahl ¥y Shom ng Ak eXagpha 9§nééﬁﬁlﬁ§ﬁtwe of a
vi deo information reproduci ng device used to i nplenent t vi deo
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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 control 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
demultiplexer 13 for separating data read from the buffer
memory 12 into audic and video information, a video decoder
14 for decoding the video information, and an audio decoder
15 for decoding the audio information. The video signal
output from the wvideo 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 video information and audio
information are divided into PES (Packetized Elementary
Stream) packets, and then further divided into TS packets,



[ 0014] . The reproduci ng devices 42 shown in FIG 2 are
configured as shown, for exanple, in FIG 1. The vi deo
i nformation reproduci ng device shown in FIG 1 has a reproducing
section 10 as a neans for reproducing data delivered fromthe content
server 41 and a CPU 21 as a reproduction control means for executing
control of the device as a whole. The reproduci ng 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 recainediRiqt I8 rdahac { S el NAMB §nkdrme AGMUd %&&véﬁegm
separating data_read fromthe buffer nmenory 12 into audi o and video
i nf or mat iidh @ FWtdR4eEBE 0?4 for decoding the video information,
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signal output fr t vi dep dec r.14 is sept to an external
di spl ay devicé %%g]ebgﬁahﬁjiﬁk%t%i %g% BrEEaF e TR ECHIEION J¢ a?ﬁsdaﬁai 0
si gnal owmpds f(Edemehtanyditreegoddatl basshsent ettandel audioadony ptibd
device (npircshowR) 2607 QHLPIM OfeSoUupds 1S4 1
enbodi nent, it i s assumed fhat d(éesfa are %Ae) iver ed t 8#&8%%% % o
recei vi ngdrtist of1 reRTadYStigr ahEpRrecrsdiydamin (thet Hideeadaformetidmeo
iElnf or mat i gy @&dmgmai,%i&@fgﬁat@é idmﬁ@rq @buiﬁﬂeﬂ ﬁéléégné;ﬁ,%n(e%ggeti ZEd
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mul ti pl exdehestedtmp FOON6Es, for dxample, PESPPacCkEtsserRES ibaatene
informatiqQqn 1s @ d ary e ., has been
encoded accgbzingg?opk%E%gﬁggﬁ&g%ﬁgkﬁégéhg§$%kgggﬁéé§%§§%kets are
packetized in[QR¥$ of reproduction time control; in the video
information, forsexagRbe, noNes ifMBERY fleagen(PLes UsPledecogesipne PES
(Packet ID) uniqgue to the data type is added to the header
portion of each TS packet. The PID makes it possible to

distinguish between videc 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 information 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. In 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



packet. The header information of a PES packet includes a tine stanp
such as, for exanple, a PTS (Presentation Tinme Stanp) that provides
reproduction tine information. [0017] A TS packet has a fixed

|l ength (188 bytes). A PID (Packet ID) unique to the data type is
added to the header portion of each TS packet. The PID nmakes it
possi bl e to distinguish between video information, audio information,
and systeminformation (such as reproduction control information).
The denul tiplexer 13 reads the PID, thereby distinguishes between
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delivered, thd0®20a may be delivered directly in a PEG (Packeti zed

El ementary Strgam swithoug; being dihisdedting transitions in the
capacity of the buffer memory 12. The CPU 21 constantly
monitors the capacity of the buffer memory 12 and keeps the
content sexrver 41 notified of the remaining capacity of the
buffer memory 12.

When 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 wvalue} SR1l, the content server 41
starts (resumes) data transmission to the reproducing device
42; when the amount remaining in the buffer memory 12
reaches an upper limit (a second prescribed threshold value)
SRZ, 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 SRZ and the lower limit SRI1.

[0021]

The CPU 21 monitors the reproduction time of the video
decoder 14 in the same reproducing device 42, notifies the
content serxver 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 video



into TS packets. In this case, the denultiplexer 13 and the audio
decoder 15 in the reproducing section 10 are unnecessary. [0019] In
the video information reproducing device in this enbodinent, the CPU
21 functions as a received data control neans for constantly
nonitoring the capacity of the buffer nmenory 12, thereby controlling
the buffer menory 12 to keep it fromunderf |ow ng or overfl ow ng.

[ 0020] FIG 3 is adiagramillustrating transitions in the
capacity of the buffer nenory 12. The CPU 21 constantly nonitors the

capacity pf. ffer Iy S copl ent.,server 41
nOtIerdcg g ?gnéﬁnFﬁ§n§%%50|ﬁ% C§ﬁ§ 8 ? %%ﬁﬁf?‘ffs

When theé?épﬂ@d@@pﬁgrﬁpv©@@c¢mnﬁ(ﬁuma repeovadt fom i thea asingieati n whi ch
the contejd~<8rvwar 41 is not transmtting data and as a result the
anount of data remaining in the buffer nmenmory 12 dimnishes to a

| ower limt (40P2?§t prescri bed threshol d value) SR1, the content

Zerver 21 st armhs: (:bﬁsuﬁesaseﬂvaéaa 41r an:s:mfa&soaaw ié’&dcﬂﬂ:’ﬂ@l{gbﬂgceh
evi ce nal nor reaches
an upper%FzmqftPa 8c§§ B é@%rl P@sﬁg?dr%%f%%$q§ﬁ?¥tﬁwg 8bnt ent
server 4khst gpsndradspept pdigedad aietmcehéZr epfftedWdEHUng ldperferd? . data
When the a&{&lom @acﬁpeﬁgt'@nérbec@fﬁe ro&ﬁelewnl&ﬁegadf\ @l I's to the

lower limt , the content server resunes data transm ssi on.
By repet ﬁqpéﬁd&f:lflﬁed%bi%% %e]r%ﬁ%ﬁél,e d8PEOFV G Sliimen offs the
control | @ia&ﬁa&ﬁa&epb@da@mgltd&fldbam ramibAleg ddoitie dzufﬂh@r dHBHDIY

12 is kep%x%ﬁ%‘ tpﬁeuggta }éJQJV1ng unlg R eléogﬁ%red thl
buffer memory 12, and when the reproduction time lags the
reproduction time of the standard reproducing device 42, a
smaller amount of data is stored in the buffer memory 12. A
detailed description of the control of the amount of data
stored in the buffer memory 12 will be given later.

[0023]

FIG. 4 is a diagram illustrating the structure of the
TS data delivered from the content server 41. The audioc and
video information in the TS data are divided into 188-byte
packets (TS packets), and video packets in which image data
are stored, audio packets in which sound datz 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
deiivered from the content server 41 will be described. When
a reguest 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

performed by sending a signal from one of the reproducing



[ 0021] The CPU 21 nonitors the reproduction tine of the video
decoder 14 in the same reproducing device 42, notifies the content
server 41 of the tinme, and al so operates as a neans of providing
control by increasing or decreasing the size of the data transferred
fromthe content server 41 to the buffer nenory 12 according to the
time skew of the video decoder 14 in the sanme reproduci ng device 42
wWth respect to a reference reproduction tinme received fromthe
content server 41. [0022] The content server 41 notifies each
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i nf or mat i 0N ‘are 4§t 8%83 ?etkﬁrulrr }t/%}bél &?@&nporﬁ?%%mga]dhit&eo%“\;%&%
repr oductiemerir 42 besngxeatded uptdrd @eR4frived teveshdlke vadqueence
up to rep(fiqplttqta'loeegﬁso%@tf&m%ﬂ% vangd) T sRn e Ganteat, server
41 will be descri bed. en a request for start of reproduction (a

request frRTd&NE LPYARENTE-IBbrvabIe S&dr adcemahlef sthan plte PBARTt he

user to limit value SR2 in FIG. 3, it commands all the reproducing
devices 42 to start reproduction (starting display and
output at the reproducing devices).

[0026]

When the reproduction command is issued from the
content server 41, in each reproducing device 42, the
packets of TS data in the buffer memory 12 are sent to the
demultiplexer 13, where the data are separated into video
information, audioc information, and SPI/SI information
according to the PIDs of the corresponding 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 audio and video has
started, as long as data transmission continues from the
content serxver 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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the content server 41, the content server 41 starts broadcast

transm ssion of the TS data to each reproduci ng device 42. (The
request for start of reproduction may be perfornmed by sending a
signal fromone of the reproducing devices or nay be given by
separate control equi pnment (not shown).) [0025] Each
reproduci ng device 42 receives the distributed TS data with its data
receiving unit 11 and starts storing the data in the buffer nenory
12. At this tinme, the content server 41 arbitrarily selects a
represent atd vey J8WHCE3TR09 &b !¢ J{etrh%prsqggg' 58 H’?é"fﬁ?c% i#dngand
constantly nonitors the anount of data rendining in the buf fer menory
12 of t héMVPreSEFVEt APETPaPe DAIiafy ey pEar 2ot Wriradvstdont ent
server 41 detegtoe7hat the anount remaining in the buffer nmenory 12

has exceeded g thjrd escribed threshaql lue (initial reproduction
starting val UZBS cFﬁé?ai S Je%‘f’ert?}angrﬁ%t %Z F‘B@\é‘? Hheridontante SRr1
and snal |sErvdrad it hetdpped &f nike \salcwatSRBmahnbhds i18,tHe bad@deends al |

the reprqgugi evi t r dyct ti.ng.di spl ay
and out put afﬂgﬁg'rg%%gdﬁg?Hgngggﬁ%é?%E%?OgEGtggbéééq%%%thﬁe
r epr oducta3 o FFERAN BT 5B (ete faudifarhachoryeh? kg wmached itheeach

repr oduciyipedeviia t42a1ti8esRacket stpsTordataetpiddaidyf fer menory 12
are sent tot degu%tlglexe 13, where the data are separated into
vi deo infornaéﬁ%ﬁ{ 3081 bR O atS GirOPRRG SBIR SFMOY o Rt Rg in

accor di ng-ieo ifEek| Msmofyt he abreeedpofdichg pagkediscinthelesepasated

vi deo inf FQREi i o] i oder 14, fro ich a
decoded &ﬁyeo &? ngéc?ggéﬁ%p%% %gtﬁig%x%%?%én§§P§8Iéynéggiégcgi?rﬁhe
separ at ed™aditde APBERAE | dprTer sdndetectBethatli thalcooder: rSpafindny

whi ch a decqededraydee SbESA) 15 SeRhet QeBReabsi o O &létpr@%‘él:g_ﬁg( nog
audl O an

shown) that .out puts sound. en after the reproduction of

vi deo had*ti&™ gg E3§ F%ﬁ@h%cg ﬂlﬁ FWEINSATEE | BRL Mo mBliu&ser FERTERE
content serwer 41, rehemasodeta ransimibngion.the buffer nmenory 12

i ncreases mﬁtqobbgﬁ. However, the rate of increase is slower than
when reproduction is not being perfornmed in the reproducing device,
so that the sBdp&eppathedridheidiang apsrationsyeremurdmgdonafiser t he

start of Jeprioduet 198hoh@02errupt infS td8SEEELE & ldfRha bge_ CPU 21
keeps the conten& 41 nOtIF%%p of the amount remaining in the

server
buf f er nMé&ROyE2 Ehgh HﬁfﬁﬁrgﬁﬁPéht s&EPVERAGIE IR % LU EL OFhe anpunt
remai ni ng i n tleechatf einnemoryadk? daas veaehed ithen uppeyoritiefict wakne

SRz, it %ﬁ&QFtEEaQﬁBE£EiE@hﬁ%ﬁf%g 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.

[0023]

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 application.

{0030}

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

11



When data transfer is stopped, the amobunt remaining in the buffer
menory 12 of each of the reproducing devices 42 gradual |y decreases
as the data are consuned by the decoders. When the content server 41
detects that the amobunt remaining in the buffer menory 12 in the
representative reproduci ng device 42 has reached the lower limt

val ue SR1, the content server 41 resunes data distribution. [0028]
By repeating the above operations, reproduction is continued w thout
interrupting the picture or sound by causing the buffer nenory 12 to
underf | OV) L4 1058 fo OWre uencié?v@.ﬁvetrh’e s EP égéi%éor%f 1?1a%H item
of content, even the: anbunt renalnlx menory 12 is
det ect ed ql&%\?érpéaéﬁeazt Hér i Fwesiensivaice vaﬁaéelsm tigefcdorhéhe are

no rnore dﬂt@d Qekbanshi 14, thee rz&@lé@da@ﬁlgneﬂets&u\éndhﬁéréuawer and
finally r qgf es Z8ro as |{héca1e dotted line in FI 3. [0029]

The thres] S P bEegREnat et ate val ues
accor di ng:etgrddmelngpdevlge@lez heTheaf betpuenmime BE, theedeepdoducideon

bi ¢ ratedilese BULoYAlVES Slodhiase LRTERRORHS Yillinel BG pe

partlculaf1 ment one st nce not
appl i cat |hﬁ¢1de[rOGB@PrWth0@ s fé?%@@@upéclcﬁéﬁi o@&c&h%ﬂh@ost arted

concur r entd o rafatabh bABed 6P O NG HRULEeEiflds . PdbekR®ically, each

PES image is reproduced and output at a time (a relative

time from the start of reproduction of the content)
designated by the PTS included in the header information of
the PES, while decoding and time adjustment (delay) are
performed, by detecting that the time (the time relative to
the time of reproduction of the top of the content)
designated by the PTS included in the header information of
the PES has been reached, by comparison with the result of
counting clock pulses generated by the crystal oscillator in
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 occur.

12



oscillation frequencies of the crystal oscillators in the clock
circuits 22, which generate reference tines for the video decoders
14, are not exactly the sanme: there are differences anong the
oscillator frequencies in the reproducing devices 42. The output tine
of the decoded video data is controlled according to the PTS
(included in the header information of the PES packets) in the video
i nformati on based on the reference tines. Specifically, each PES
image is reproduced and output at a tine (a relative tinme fromthe
start of repro on of the content) designated by the PTS included
in the header 1nf or]mati on of the PES, while decoding and tine

adj ust ment ( delt@dddtaoper fonpedihecandesst sagvehat 1 té¢mitials (ihe
tine rel aise-idntlibe bymalingephoduetion ofe thetRrah tegv?ﬁgé'é e@ﬁg
designated by the PTS. in¢lud In the header in ormatlog of the PE
has been ar%a%ﬁ%ﬁ?,reﬁ?%@ﬁb&?i‘g%‘fﬂ%rt [RochBOpAEaF £0%f LR FRtang ¢l ock
pul ses gersrareithgbynt hrecChystfat maeidy avofini Bhé heepepandisgiing devi ce

42. The r oduct,i i ment j oned ove, nreans the difference
ot ween 130 ot 4y o EReFERIGIRD RS, A0UELTEN Aot et o
PTS is tivedaken ke theckepreswnttative deyneer ephodutieigded of and
the time slcuhiceibel Be LRRELHNG 100 el iTbw PACKEL Bildi0hngLags Sane
PTS is tlfged by the clock circuit 22 in another reproduci ng device.

[ 0031] ofpdPLuSENEF FRRT AHHNL SRiiGEFat % oPecHvRY Rigke, the

reproduction tiopsgjof the reproducing devices 42 cone to differ due

to frequency r-in_theLr_ crystal ascillators., For exanple, given
that the accu%g{:@ gf *the %}?/%Jf%ql % Oé"llﬂga'}:g?sgf@n%tjp%}ﬁ oﬁﬁ‘@ is a

di f f er encennt40 rppaibéngedn the dprigducinegodevo et mitdodubéngast est
di spl ay aithid QR OYUERNERIOUIES i tiirlBs! Pc SEOUEN: dpPlgy, and I f
reproducti on takes place conti nu.ouslﬁ] for twenty-four hours, a tine
skew of JBHRCHKrBE dBEHRYs (Tarfidgdehe tfpesphat runs ghe gdewesbn,

si nce thesieantert repryaicidy conticd s2datandipéri b imbyuhaking one
of all t reproducing devices 42, as _a representative deyjce, and
noni t or i %&lstthet@al?\’tdal aSF‘gﬁﬁfﬁﬁin ? ﬁﬁ ﬁ?pESFFBEa%Y}%r@e‘TfQ'n fﬂ%

r epr esentctite@tdeerver £1 rémumesprdediacidigtdilnicion 2vivirt khehembangest
error is takemiay {HeLhePELSEINALINS HRKLGE. g | f
occurrence of t}r_l erflow and overfﬁ%wo?%\é%'ﬁg %%ﬁ%‘i? @mgré%%gegzt%? t he
ot her reprd@FcildfifeVrte’ BL Fcdriwe Alghat| Pobs|time, the| gloBests a
di agr am shpricdgcing Heansét (INn0f nidre agmumﬁn%ewiani ng in the
buffer nenory §f03t ie reproduci ng device (F) with the tinme that runs

t he fastest ar{ tﬁ reproduci ng device (S) with the tinme that runs
the slowest wienw thempdpr odiich rey Welsicc end@dnng Holtherdtiemeft hat Mbpss
the 1ast SRloabideS8lrochedalivd NOILHIRRENSAL HE; (0WUES, JLRG GaRLeR!
server 41 resunes data distribution when the anount” remaining in the
fastest rdprEBFEPHE I BEVIRE ¢F) (Feddirds iphseprogitciigridenigeud FERL at
time Ti; at thifstheMBapiber gl omesie HeEFradusatagrgers ces 19 vbassiore
renalnln%ﬂ%a %Wer limit value SR1 is 3 Mbits, and the upper limit

value SRZ2 is € 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 (8) is exceeded, and

accordingly a video picture with some frames missing will be
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[ 0034] For exanple, with a video encoding bit rate of 10 Mops,
because of the above tine skew, 3.5 Mits nore data remain in

repr oduci ng device (S) than in reproduci ng device (F). If the
capacity of the buffer nenory 12 is 10 Miits, the lower limt val ue
SR1 is 3 Mits, and the upper limt value SR2 is 6 Mits, then when
the amount remaining in reproducing device (F) is 6 Mits, the anount
remai ni ng in reproduci ng device (S) is 9.5 Mits, which approaches
the limt capacity of the buffer nmenory, so that if reproduction
(data trgﬂggh%gggq therefor) continues further, data to be reproduced
wi |l be discarded when the capacity of the buffer nenory 12 of
reproduci ng dd¥iP8él(S) is exceeded, and accordingly a video picture

with sone franesdekesh P8dWbdvde tHdirePha%eHeeh 0080]lproblem ABat
descrlbeg)above, %hgagahas been, the probl emthat becaus f

e o
di f f er enc&EIUE R TERT RS W Wire TEPGUERFIRI ST 10T YShRI onged
cont i nuatdsarildatpepr oducl éwyed auses nuasdonf o f ynetraniczdionoaaaket he
di spl ays 0f_ .t i i deo jnfal i S devices eadi ng
in the m&%?F ggsg&P%ﬁ%§£%?%%ﬁﬁbfhﬂﬁgggﬁﬁggﬁ%gétﬁéq%ﬁ? éﬁ%ggﬁﬁkies and
i nt er r uptiigiecornaspehspondbirkaapdsddeeponlefdbsp|in the wokSt 6ase a
di agr am shpWvRe raBwes e Mh@E ¥e1dW I el PESrPas kidnSeWeneH of video

information for inplenmenting the video infornation reproduci ng et hod
accor di ng -G HEHE PRSP e T £RETPAYEM $7m. Armong t he
PES packets, t[l9oséjwith reference character 'I' include |-pictures,

those with reference.charac P, inclu P-piciures, and th with
ref erence cha?ggfeg 1§-§iﬁ%%§%%A§?EW%§ rgg.eﬁ%@?%ﬁﬁ@éﬁ%ﬁ?§8dlggg'Z,
'3', et cPageicieduence hef refdaenedoshatiecrefer ' inplenPnting thee used

to distiRgesh ihRdbMaeYsh teprdducidRdmBrRbat #E&S AN AlSenkneicate
the order Qo diSRLIYELED: i nvention.

Among the PES packets, those with reference character
‘I’ include I-pictures, those with reference character ‘P’
include P-pictures, and those with reference character ‘B’
include B-pictures. The subscripts ‘17, 27, '3', 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 forward prediction encoded image information)
that has been encoded by forward motion-compensating
prediction with reference to a preceding picture (an I-
picture or another P-picture); a B-picture is image
information (inter-frame bidirectional prediction encoded
image) that has been encoded by bidirectional motion-
compensating prediction with reference to preceding and
following pictures (I-pictures, P-pictures, or other B-
pictures).

14



[ 0037] An | -picture is image information that has been encoded
intra-franme (intra-frame encoded i mage i nformati on) and can be
decoded i ndependently. A P-picture is image information (inter-frame
forward prediction encoded i nage information) that has been encoded
by forward notion-conpensating prediction with reference to a
preceding picture (an |-picture or another P-picture); a B-picture is
image information (inter-franme bidirectional prediction encoded

i mge) that has been encoded by bidirectional notion-conpensating
prediction wt dfgf]er ence to preceding and follow ng pictures
(I-pictures, P-pictures, or other B-pictures). [0038] Here, if
the reproduct iffFei i Shet KepTSleption £166 9&cbhasTardatithd S 68me rat e

i's 30 fpsseddiRl€ aae thBOPrLR0 X230 s BYOQ)LsPES, D k&!e; 1%fooT~°fs§a§<a in
total, b in._thi odinent, P ackets for a_further ten franes
are adde(LjL‘[’ % o lre@;?ﬁogggt Pﬁgﬁgﬁlc‘?fil}ﬁo 3 PonladP bRt neit 3¢ e Snai n
part consimtadignenft,t RFESapavee 80 PES fpacketrstéhhtrpndd drecladded in
the TS d .t he_ i [V chr.oni i adj,ust ment _i_.s_not
por for med) E reape iR b C e A E E HI ERL D O e WA 6
the ten atRiedFiagesfatbeereotrd 8® FESppagkehe Shime pextednicdmdedas
the videoid rage Tisndbhg 488! whéarnd NakRaL 89 SeFonds.d:eRatid vel y.

The (group,of) synchronization adjustnent franes in the exanpl e shown
i ncl ude Ié)?ﬁ“b%tﬁieétdétsan%rp%gom &G<ngt RnEPAL the 1$dive FESdeo

data as tgeckdideo Ta avioded Hendoast ofr ahe ead Rpid tfuaeecdatasf or ni ne
frames t i.nu i he .sane.vi deo_i e. .[0039

Such addre%} Csgync ?j’%n?gg |¥%}2 %ﬁ% ﬁ%{ rreeﬁrtl%% P aﬁgggﬁa‘?s bl e‘Tl%PeiOn lh'age

pr e- aut hored-Heoifinps £hame ohn efhe S wecoadsorepalyt bhivedddedIba t he

content s a } f i - d
r\gg.{fo%k yabyhBRrbh MBa ool @ldsVigkMehY Ho8m&d JMDthlgl 'l[é?g}rﬁlgﬁ'ePES

pi ctures. ]“ﬁ The first PES packet anong the add
packets iHUR ANGLLEGr Lot URe St2 £9% BREpE ERTR CORMISHITids 04| §he
i ntra-framendadeddatages i tiornaridorhtaabd the badbsenuaat aRESp-

packets ingc R-pLcC es.or l--pictures (or.IDR pictures) b not
B- pi ct ur %A%%%aggg%n%gé- I?)Jl'lg u%rreas Ar éﬁﬁﬁﬁcféaéﬁl}u?%%}ﬂidépﬁpjﬁysgéﬁence
of the pissmgr #4deer imaget en added synchroni zation adjustnent franes

mat ches their [@atk@jsequence. In, for exanple, the |eading portion of

the TS data in FI G 6, however, the PES packet sequence is'll',
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 pictures.

[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 TS
data in FIG. 6, however, the PES packet seguence is ‘I,’,
‘Py/, 'ByY and ‘Bp’, but the actual display sequence is ‘i’,
‘By', 'Bp’ and ‘P1’, so that the display sequence differs
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1P1', "B1l' and 1B2', but the actual display sequence is "I1], 1B1',
"B2'" and 1P1', so that the display sequence differs

from the data sequence.

[0041]

FIG. 7 is a diagram showing the improved TS data packet
sequence for implementing the videc information reproducing
method according to the embodiment. The difference from the
TS data in FIG. 4 is the multiplexing of an adjustment
information packet in which adjustment packet 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 i1s 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 lcop 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 TS
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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fromthe data sequence. [0041] FIG 7 is a diagram show ng the
| nproved TS data packet sequence for inplenenting the video

I nformati on reproduci ng nethod according to the enbodi nent. The
difference fromthe TS data in FIG 4 is the nultiplexing of an

adj ustnent information packet in which adjustnment packet information
I ndi cati ng how many packets there are fromthe head of the TS data to
the first TS packet anong the PES packets of the ten additional
frames. [0042] FIG 8 is a diagramillustrating the syntax of

the SynChé&fk}eZ@tle”tﬁ@l Héﬁg&?ﬁ fackst .41The ! EH”&QT H?%@nago%rh%”%%er

I ndi cates _t he tota nunber PES packets rarres7 a to the main
data and S8R 1idbi%e Pr6r 185 hERFERA 2Hddn adj ust nent. The fol | owi ng | oop

i s repeated the morRean Qfapi:bdi@@tid}d,l catond Ay baﬁlﬂ&ﬂﬁeﬁ!fsinfo'ﬁnaﬁ:%ﬁe

The PTS VERIE GO Ha RERICCE Tl SaEopat Re (0] abldegrees -

synchr oni e izorriagjlustnehe . T3 SR Kadrs ddicastifhy' the BPEY gamkeitsdbgat i ng

how Many ipg additional ten frames and discards the TS packets from
SPN_for adjust(0) onward without storing them in the buffer
memory 12.

[0044]

FIG. 9 is a flowchart illustrating a processing
sequence for synchronizing reproduction among the
reproducing devices 42. Steps ST5 and ST6é 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. About 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 content
sexrver 41 (ST3).

[00486]

In response to the check of the reproduction time Ffrom
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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packets there are fromthe start of the TS data to the TS packet that
I ncl udes the PES packet header with the val ue indicted by

"PTS for_adjust(i)r. 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 Fl Gogh d@@aﬁ@ear§e9§$&ﬂﬁ¥f3$.%Q&E'QH9U§B¥ iéhéﬁ“éd‘ kagduci ng

devi ces 42. Wen aqare I‘O uction command i s out Ut fromthe user to
the cont SrPTEMCFEPIATIME s c?ﬁﬂaénttosé’Fngeﬂﬁe%tQ?%% yeregerihgdt he

TS dat a ivalmedr efbnséxamgiled egal. to or ghdatisy reblan’ 6pEOdHgHe ON, from
t he adjustnen&f Bgr érggugacket dat%+§%cluded in the TS data, the

CPU 21 anti ci pat &8%t REPAPFITE b e SAEREE 1T I4Rdi 7§ Phe PES
packet s dfragdteraddeni onal frare farghes addudisent dbs tdercEBipadkebsbér om

SPN Iorlgmﬁ%rg%%i ,ORVRLdr Yt oty RLAENG2t R | M thas gl er
no
e y reproduction time is used as a reference reproducing device

42 and its reproduction time is sent to all the other
reproducing devices 42 as a reference time (STE).

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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FIG 9 is a flowhart illustrating a processing sequence for
synchroni zi ng reproducti on anong the reproduci ng devices 42. Steps
ST5 and ST6 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
I's conpleted, the ten franmes added as descri bed above are not

di spl ayed (ST1). As described above, the crystal oscillator frequency
accuracy is about 20 ppm at which |evel |oss of synchronization is
not visible fter .onl.y ral mnutes of reproduction. About once
every sevit &lc 1amensH ﬁgﬁ%f i .e., whenever a prescribed time has
el apsed (ST2) Azxephedhcmﬁgt@mwxmﬂr@ﬁnthaepdeﬂarmin@stﬁhat(ﬁt dagh

reproducifg qfe\.’f'eci%nég ESm r{é)@xtaEn% ggnﬁs% SELY s th16RL3) the

[ 0046] In response to 1he chec e reproduction time
t he cont eft9 ddimfefram, thgcﬁef%wméilﬁg gedi e*é84<2wrhoﬁqmo€§cftﬁ@n

content semsr chlicoflatks €mé rﬁﬂﬁbéﬁ@@@%ﬁﬁégncétf@s;{&% [F@04KE
The cont t erver 4é col]ates t rted tne dat a and deci des
t r

whet her onf2at FBR- 5 Ut efh8tr EpPBR AT PORES s
necessarytqnthaoﬂa@SfEme fxmmtfmne;ﬁnamase,thbrdbyemaﬂauiaang:hhe t he

differen%ﬁmﬁﬁﬁ%@&“dﬁ@ﬁ to store in the buffer memory 12. For example,
1f the lag time is 60 msec (corresponding to two frames),
only the first three of the ten frames added at the end of
the TS data are stored in the buffer memory 12, and the data
from SPN_for adjust(3) onward are discarded (ST9).

BAs a result, the total reproduction time of the TS data
currently being reproduced corresponds to the main data plus
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.

[0050]

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 (S8T1ll). 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 TS data are
stored in the buffer memory 12, and the data from
SPN_for adjust(8) onward are discarded. Accordingly, the
total reproduction time of the TS data currently being
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nost advanced reproduction tinme and the | east advanced reproduction
time is equal to or greater than a prescribed value: for exanple,
equal to or greater than one frane. If the reproduction tine
difference is equal to or greater than one frame and an adjustnent is
determ ned to be necessary, a reproducing device 42 with an average
reproduction time is used as a reference reproduci ng device 42 and
its reproduction tine is sent to all the other reproduci ng devices 42

as a reference tinme (3T6). Each reproduci ng device 42 that
receives Jei-ene i hZeS,. 151 | ff. n ween
the repro uctioﬁ ti%éff%é eﬁ%?ﬁg%Qggr |é% g%%épﬁggéelgﬁghggaﬁgﬁé sent

from t he &6hitéet 1a6tvérame ohidish@aint dakapi ddiieinlav€s repeataglahead
of or behiuidnigheneelgsensend eprHauci nEceeyiaf 43 andaghtSigadd S

reproduction tinme (ST7). .[0048] The reproduci ng device 42
GoFor mi ndw st REP. EFOROTICHL (homrerentaon: SIS oreintge 15

r epr oductdadre ifmehsenéxbycdmieercont ent server 41 is equal to or |ess

t han one franqb ish 1t he reproduction tine difference is within one
frame, it reprogucés the first five frames of the ten franes added
for synchroni Zat S6APadT 48t nehttheapgprkduchuy 2dedicr A sleteemdnea from

SPN for atja4stha) 100Mef the Thenahonie, ohBertohdl it rJBRIREMSt L0 time
of the T ,d%&a curggntl bei n reproguced corresponds to the main
data pl udifiSVe SEVEntEeMEHdR NS &S0 £ranes o794l thithegsnd PE the

di spl ayedsr epeat edtydi scatde digstdatiax fEoanBeN_ A1 efdfuse (B r shwhiye
oo ot | SR 202y A DRB LA O UBE oL ST AL LR ENELALCS WAL e T
data currently being reproduced corresponds to the main data
plus five frames and the last frame of the main data is
displayved repeatedly for the last six frames. After the
first five added frames are reproduced, reproduction
continues with the TS data 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 for 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 & diagram illustrating transitions in
reproduction time of the reproducing devices 42 around a
switch in content. When reproduction is performed according
to the zbove 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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FIG 10 is a diagramillustrating details of the adjustnent sequence
in step ST7 in FIG 9. First, whether or not reproduction |ags the
reproduction tine (reference tine) of the reference reproducing
device 42 by one frame or nore is determ ned (8T8). A
reproduci ng device 42 that determnes that it lags the reference tine
by one frame or nore then calculates the lag tine fromthe reference
time and its own reproduction tine, calculates the nunber of franes
corresponding to the lag tinme, and subtracts the nunber of frames

COr r esponghimyg dakelshe hkadothMerdg.ddiuenl kapBSort Per&s Gal gy ating

t he anmount of r& ta to store in the buffer rrermr%( 12. For exanple, if
the |ag t$HeGE-80 TREECILELRY cSARH a0 R0 FERTFRRIS KFMBPIRADE 1 st
three of ddweideert2f bymebealidnglatos theenadgof whbeedp tlad astan@ isgor ed in
the buffer. 1 a ta from SPN for adj,ust(3), onward, are
di scar de??%.r%f iz’he Qgp’%ggu%&roglsu He T?hga 3t%$¢ Prduc oS e
of the TSaute alicesdl yobelwir eprdidifesgncer pEspondsrane tdre leasn
data plus thregofsugmes, and the last frame of the main data is

di spl ayed repeatedly during the |ast four frames. After the first

three added frdnm®95re P eBrbeuds T SEpBgEdrnohine T Medakia h the TS
dﬁta of tdte]umméonﬁe}qthiwogﬁmh cisiondaitneabﬁpr@_ﬁ&:%ud’ﬁiﬁ'h fai%:c’vi@é ot
the repra i ti t he .reproduction tine of the reference
repr oduci%;.%gi)é)&i'%ées eb§&g§%’: e G° NSFESFETdet2r ihafden

r epr oduciatugdvens F2 dabe. déilérnildesst hadiagradreddd usheatehgrance

time by %ﬁdaqrr%gaheﬁeaeof NeFEE o Giel eSTd hﬁdi|§%%stei,nﬁgfc%\0g]:éhe

reference_ time and its own reproduction tine, calculate he™ nunmber
of framesdLoreesforti ket seqMRNGead if ¥ neP1'and Ballds ‘BHe -nuntfapmothe
franes caroraspendengetosl hephieathd igepiayf k¥guékadess ther eby,
cal cul atubg,the a,rco.u.n:t. OE d%;gla %c? SC#T%IQC I n trhe buf f er nmenor .]ZLZ'i
(ST11). FOF éxahbl’e, it the'PeaITmea e ¥6 Rrsbe "co‘?‘lfreaé"tﬁ?r%laﬁg fo
three frdés) 12enkty reprédust up ght ‘Bt heh¢ ednifa afeSoaddédanést he
end of the,T5 dpja a5t ahgd s WRRIVELEE EBMBL Yire 409 chl1e data
rom buffer memory 12. The video decoder 14 would reproduce the
four frames of ‘Ii’, ‘By’, ‘By/, and ‘P,’, exceeding the
intended number of displayed frames by two frames.

[0055]

The four frames of ‘Ii", 'By’, ‘By’, and ‘Pi’ 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,
encoding 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 ‘I;’, ‘P;’, and ‘P,’ can be stored
in the buffer memory and the subsequent frames can be
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SPN for adjust(8) onward are discarded. Accordingly, the _ _ total
reproduction time of the TS data currently being reproduced
corresponds to the nmain data plus eight franes, and the |ast frane of
the main data is displayed repeatedly during the | ast nine franes.
After the first eight added franmes are reproduced, reproduction
continues with the TS data of the next content. [0051] In step
ST10, if the reproducing device 42 determnes that the lead tine is
within one frame, it reproduces the first five frames in the ten

frames a he t: d i r.d h . fram SPN
_ for _ag?ﬁ%¥%§$bénﬁ%ﬁgjgéﬁf%%Fligc%@@?ﬁgﬁ?ﬂlt ght§€éﬁgr§%%§h%%%?on
time of tife thesdprgsébiedhy |Robhalmiga Bpfoaueed dmorddpondstihout he

mai n dat 8, iliép & irv@mbEamBre AN Hh@dRal nfr afe: Ofeddle MRERvEat aghs
di spl ayed re ategl for. the last six frames. After the first five
added fr&ﬂﬁgpgﬁbo E%FBdEE%d?m?%ﬁ@%ﬁﬁtﬁ?@ﬁlEBn%$rRRE@%MQQ1bWh83?SOHata

of the nextfreomisenthe[ 8862]size mudtn ihbheeabave mxaxpke, tbhevéd al
repr oduct.j ti.ee.fo tent curren bei ng reproduced by the
g tLAEL L ér%gg acﬁ)oi;eg ;{:c% endoly %hg mIin g%aq-ecg h[ywblsfng s

repr oduci hg device 4 he refterence
short er tirameshandofnchede rdierahicstmeptodusnay wieshme 42ingh8 t ot al

repr oducts Qfndd, MLt OEnEHE £ONRN AW KERk! xngewﬂlsrﬁr&rn%d%%geey the

reproduci ng device 42 that Teads the reference tinme 1s two franes
nore t haffPafugiathy fof Epesnie TeFtoddcPhgo devpiengriq dpsshat
FIG 11 ithen eticadtiam betuads aidiRg domplsckteas iTheregeedycthon time of

the reproducing devi.ces 42_araqund. a itch i ont.ent. Wen

r epr oductT I STOBEr FOFNEH SRt T iog PoVt RACENEY & Latiin 31 n0nB

repr oducifimprgsy lvead2yshen feqgsiting peketleaceyn¢momipieds onheandt al

" epr 0dUCtl AN glefFex b1y NendSuelRtsy hsdl Becur gfgﬁéy IRAT QU ng shor ter

than the reféerence reproducing device 42 by the length the | ag,
whi | e t héWEHrE8dEPRECAeRTREL P Hat PPEag8dnheed ef er ence
[0057]

As described above, by using TS data with reproduction
time synchronization adjustment frames added at the end to
adjust the amount of TS data added for synchronization
adjustment that is stored in the buffer memory based on the
information about reproduction time difference relative to
the reproduction time of the reference reproducing device 42,
it becomes possible to synchronize reproduction with high
precision among the display devices.

[0058]

In the description 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
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time makes the total reproduction time of TS data it is currently
reproduci ng | onger than the reference reproduci ng device 42 by the

| ength of the | ag, whereby the starting timngs of the reproduction
the TS data of the next content can be aligned to within a difference
of one frane or |ess. [0054] In order to make the reproduction
time of TS data adjustable with high precision at each reproducing
devi ce 42 as above, sone constraints are necessary on the added

adj ustment TS data. FIG 12 is a diagramillustrating a typical

sequence ol MRS £3BBSduting M icRse 4 202L 8, 8 dBRAT len the

sequencelPl' ,  1131", content server , but the
di spl ay s%éﬂﬂéﬁ@@anlsimmeﬂ@duceﬂviﬁrom ten| frafpes RRRrdidta tRethet o be

?r r angedls@_&a @f'tﬁelgigw.é@lé@%ﬂﬁuz &eleuagﬁsﬁréﬁée : r%ﬁ%cﬂfﬁt@;oﬂf tﬁﬁé‘r
ranes ' ' ' ave o to . the

bu T or Sy rheet ot cs SEEefonts oL cihna kel Bl
frames ofsedtiing thdlrepiB2ucimndichRte, 4@xwededi tige trimest m@&a@ed nunber

TP o e e T R e T S Pt e e il

moul sim

di spl ay WFHee ﬁ@zmwé\stmtr@ﬁﬁi;ediedmwﬁeﬁeam@ma’ylmp tige pgprradyce

i nt ended.ndl el fB:Bﬁe@DCe%H rrgmsugcwel ednheut réﬁr@cﬁléﬁlg’ @1%'\751@@5842
frarres an error u t f rames occurs in he case sh ovvn |n FI G

I
12, T esul RGNS Byl cﬁﬁ%%ﬁ%&@ﬁanlaeea?%%fcq%@p the) G
13 shows anﬁawmmetheqdentetx&mlinumjth@rrsyaﬁbnoalzeﬁrdﬁmdmlbh ehref r anme
preci si on. UnI| FIG. 12, encoding is perfornmed w thout using B
frames. This encoglng prOV|des a match between the frane sequence and
r epr oduct i on §‘@@J@ﬁ@éen¢\ct@vmﬁﬂgqry ist greépradleeton|fon exesprfeanes,

the data Dfsgike LBGeeesrei®s & roran@ilB2aysavn bR 81189 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, sc¢ 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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in the buffer nenory and the subsequent franmes can be discarded.
Synchroni zation adjustment with frame precision is thus possible by
not using B franes. Encoding w thout using B franes |owers the
encodi ng efficiency, however, so that to obtain the sane inage
quality as obtained by use of B franes, the data size nust increase.
In order to avoid this, it is preferable to encode the main part by
using B frames and encode the adjustnent frames w thout using B
frames, but encoding the main data and adjustnent frames with

mut ual 1y difde@hgnbar !c'leﬁi?oéi@ct?icﬁ? AERPLRARL | Gddhd @%&fet Bfq cSEOSl 110
becones nore conpl.icated. Therefore, the adjustnent franes are

pr ef er abl§fGendddéd Lttt hate REITRFBIOr RRESCFRCA &Y stemacadenki ng
preci se syiskyrorilzathenotieed sHeppriafiasabhyeepcosassby usetat B
frames when high.s néhroni za&irgn precision is not required. [0057]
As describéd “aB6TE? BYVusThg data with reproduction tine
synchroni zat i diradj, ushathtr foames: ddeedmatint hef etelritad iadj Fxbmt hiee

anmount (ﬁr%E?d%%E@iggdggméoéf We3Ri-28EL OPe %ﬁﬁgi 166%@%% hs pLored

in the buffer nmenor ased on the informati o out Treproductron tine

di f f er ende-Hhéraitihee syachhenizahlsd réngsen (Vikkinftheeanskepdizatable
reproducigig theVimeehdd, dééchasaias ROsSkERLSL t SmiSydGANI 38
reproducécjs%% wi.t h hi g&] ﬁf eci sion anong the di splay devices. [0058]

In the dESEATPEPST SFILfi s enbodiment, the reproduction tinme of the
reproduci ng deWioe2]42 with the val ue closest to the nean val ue of the

reproduction tigmeg.ofighloife repraduinaadenises, 4245 gt as the
reference tine, but It need not be the closest o' the mean val ue;
instead, SYnopgprpaaphe Heden The BEOCREF BXaApPds W shbeRcBly4t hénsame

effect nayike ebkaiBedlly &efdd@nkhethepsasusimthididceiheaWsint he
nost advanced re rggu%\‘;onld)l ne as the reference, havin
2 th

t he
r epr oduciifg “d&V e he- et TRdPaRe e PSS S BEL Fg‘ﬁ time
repr oducexdglistinentaddedtép 8mls, wald bavbmnijttédesinideerthegpwedaci ng

devi ces 42 pr.aod r : iLtional frames reduced fromten
SRR AT, BLPRE Suiorfith

frames a ede\‘/iatipnfromth‘e rgference
reproduction tifnEhespmppat|9f repreduptine Sine @tiadtidns isl so

obt ai nablg dayrsekli 88 bAEoHENRIUGHNG N EE81 Ao thadfee wRst del ayed
reproduction tj gr%éas t he reference, havi ngI]Bt he, reproducj ng device 42
I

Wi th the TSP HELLHBACHERT HHuE 135St PRELPERFD dit SHRPREGEd 2P afes,
and havi ngtiehetotrbdr inephoducifey dewoeesld2arepsistues nemhaeys of
frames that i%(rg%%?e according to the size of the deviation fromthe

reference reproduction tine.
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 (ST16).
Upon detection of the first TS packet of the next content,
the CPU 21 starts storing the data in the buffer memory 12
(ST17) .

[0064]

Nexit, 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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[ 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
in which the variation in reproduction tinme anong the reproducing
devices 42 stays within the range of the nunber of franes provided

for adj usgﬁaeraonaé@l\eege&vekh@i &) SR LS8 prBaNh £8n r 8R4 2dUCH@Rd to
becones gr.eat éﬁ of synchronjzation because the CPU 21 in a
U e

r epr oduci UFINgy eV +ehcts B WdGEn TrBRAIUSFLeh & aSepr oduci ng
devi ce 4251891:@1’&&&”!(163’19[} gcand ciethe NEm@daRdiba tesebdnt@nd idatra@sumned

del | very {4 Qi 60N 80h SELYEL, 4% SIS ROLOLERISRALALanS for

reproductlon can hese cased

| ong as swiamesidesieconds, so that synchronization by the adjustment
method in the fdgesl; embodi ment m ght take several tens of mnutes to
several hours to achieve. éOOGl 14 illustrates an

i nproved sequeniEEsr GrepEpLaYHi Hy Q&H%ﬁ&|9§ﬁt§°PEe%ts?ﬁﬁYeﬁlﬁ%a| n such
cases, whestitfiexe cifs thaubsaantoal rerpemd@du@bhOﬂr@m Nehs ke rShers ST18

o0 ST et WAL B Pl OGS BB BT an ST

devi ces 4ievice 42 in which the reproduction was suspended receives
the 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 1s in a state that lags the other
reproducing devices 42 by several frames. This lag, however,
is within the range adjustable by the regular
synchronization adjustment sequence, so that synchronization
can be achieved in the next adjustment sequence,

[0066]

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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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 adjustnent in step ST14 will be omtted since they
wer e glvenllqéﬂgﬁéﬁ t. | f the anmount of
reproduction trmnme eV|at|on |s eterm ned to be outside the
synchroni zabl el4%%de, the reproduction currently being performed is

suspended and s |re§>%b@.u§§.ﬁéeged:&6rhe ukhen E@&@wlrl@ @& chear ed
(ST15). (%égg reg ucj n device_42 iin which rep roduction is
suspended Wi §s 8P ¥ he ‘gfﬂ‘ ed‘fert'hé‘ldgﬁi%‘ér‘;ﬁ‘&dﬁq‘re IPsagdia of
t he ContEﬂEcdﬂﬂmneQﬂl¢Pbelﬂgs¢E¢minhﬂMﬂi mﬁdnkher@@f¢duﬁtiﬁh.kb@t&blSt
TS packet_o0 he ,ne n ) ectlo of the f| st TS
packet ofmﬁa{tnst)n'ex?L )ég)(ﬁ %f ‘%%éep%égdfvgggért ng FHe “d4t a5| n the
buf f er rmﬁﬂ?%PdEElGSTd¢Y;C?Ooﬁﬂ]network Next , the content server 41
commands the reference reproduci ng device 42 to notify the content
server 41 when it starts reproduction of the first frane of the next
content; when notified fromthe reference reproduci ng device 42 that
reproduction of the next content has started (ST18), the content
server 41 issues a reproduction start command to the reproduci ng
device 42 in which reproduction was suspended (ST19), and the
reproduction of content is resunmed in the reproducing device 42 in
whi ch reproduction was suspended.

26



[ 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 reproduci ng devi ggyx? 19 MR pr pr oduct i on was suspended
isin a state that |lags the other reproducing devices 42 by several
frames. This lag, however, is within the range adjustable by the

regul ar synchnnnnzablmnfadmm@iéﬁnﬁepﬁaamamaan fethddt £ &y ney=aRiagt i on
can be a%ﬂ Ve%q If%r}nhs ggxé gg&l}jsr{c%eqt ;u@;{gﬁcg‘ﬁ b%OO 6]g|{]§ﬁgdframe

descri be ove a reproduci ng*device
reproduct&&ﬂpdadnam@aﬁ bafproakdan iand ioyechfoang afdommat drediction

ad) Ust Tenindladchanie! 100LRN 1 dY, SHRPIRCHNMiEERE aflitin and Chen

resumng reproduction at the timn whi ¢
r epr oduci 9$§@F&8n42f§?%r¥SCQ%RﬁQRhﬁ9¥V§ﬁ gpnepeteq st ﬂlﬂ&#@oék phe

next cont®fim s[t&&aa]e I(rjledla, The aOl’pﬂSﬁfalllftS)V@ﬂHchﬂ'eé Slrﬁﬂ&lnia@.&'%he to,
evi ces t

for exa splay forn1 ays on nmu
screensrqgéﬁ PEERSBRT 28V TR HY 4ﬁﬁ% g?n oF ??égﬁ o&ﬁBFﬁ@tthe
ef f ect ofaterté!@l rvnglephenfepn@dlmi i P roidmes ngf davpcteﬂ,al*alrtey vaftledi spl ay

?ggggfs 4O REmEXACAr PBLEEEETY Sh M Hod! LBRpri REEFRENCE CHARACTERS
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 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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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.
VWHAT IS CLAIMED IS: 1. A video information reproduction nmethod 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

cont ent %fé%%fescgﬂae%ﬁécby & ﬂ%ééprl%f%&mé\%@ghsié&?&ﬁzdﬁ%' Reviked
plurality of video information reproducing devices and decodi ng and

reprodUC|WquIﬂer@@ﬁPQHFté?ntW&QQMQ%QﬁqSﬁfBPnﬁP|%WP¥%ﬂﬁwﬁﬁkﬂen§°d %i ces,
t he vi deccHenfrerfmthen.r eproducti on nmet hod conpri sing: a
detection step for selecting a video information reproduci ng devi ce
fromanong the plurality of video information reproduci ng devices as
a reprodubti ofhe wadeef &néooes ting dereodungian regrloglicti e atiinng

di ffor encgdieiivecnneaf shed e idlaacknber BBLI ALEANAdYG! Rgngevi cos

and the reference video information reprod u0|%g% evi ce
adj ust merft! IGeEnCEr PEEFERE | FRFR Huber Véfief’rh ra; g repreduséay

when | aggigig ddie anaf enenceryidlam lv&ﬁ@b”&hf@ﬁnﬁ@ﬁr@%ﬂ&@u@@ﬁgCe by
subtractl .a nunBer of . frames of 3@ d content to be rg@roduced
8 &é

from a nitBacst Frafesteet bE repr 5 By~ PRECHET Er B &Fé 5P deo
i nf or mat iEpaxgEcdoducinngade vé £ & hec cddgion gnf ormheidragrdpnoelucdndg when

| eadi ng e leLanCELYbae | N OIRLAR heRt B UPLOM ARMGE Y caddl ng

a nunber of franmes of encoded content to e repr e nunber
of framedittd fder Besbddetayesy %qpéqdélpé#@ﬁcélmed% hehftdremaeifenence .

reproduci ng device according to the lead tine. 2. The video

i nformatipo roduction t hod. of claim1l wherei step for

detectlng‘theqﬁﬁpﬁégﬁgt%B %ﬁ%%ﬂ1ﬁ%&ﬁ8ﬁ@ tb%?w%%ﬁk%%éﬂgéﬁaPWeRV|deo
i nf or mat ivdrenedpr, oducichg dEQpc@Qreﬂaiebhengetbeerm@radutﬂlomntdmagt|on

rEprOdUC'c#lgfﬂ%\éh%% bge@%&? %}% SEeRYR' vgakbal £8.F C%%U g%dE!:ET‘r?gn q

reported m each o Information repro evi ces
sel ect s &a)iges ?ﬁﬂoFﬁﬁtF%ﬁﬁ?@ﬂéﬁbdﬂ@@ﬁglHéQF@@t¥@Qff%?ﬁQ§GFQGGCt|on

tinme cl OSﬁs‘ﬂldeQ 2RcA¥BHEGE: Vel MR d @d1eatBe FehLseNe8ion 3imEBe Vi deo
i nformation r %UCtIOﬂ met wherein, in the step for

detectlrufqﬂ%§ 6l cErgh ?%ﬁﬁ£%ﬁﬁﬁqueﬁ8 OBBE LY ERIWBFIPAe vi deo
i nf or mat idEvicesr eddcsayedievi £ esidend itlfermet toencepnodled nigntierrati on

repr OdUCi@%g?net‘é{ggﬁwos%h%d%%&%eo Iéﬁ&%ﬁctcic&ld aLeR fggp‘b%d‘dﬁ%e?gféké'i?ée

reported the vi ormation reproducin vices and
selects a video information reproducing device with the nost del ayed

reproductg.on tne vt geBeihherm&f BIENERroduction method of claim 1,
further comprising:

a decision step for deciding whether the reproduction
time difference detected in the detection step 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 memory:

a storage step for, in the video information
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4. The video information reproduction nmethod of claim1l 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 Nsproduci _@@9&5509n5$ﬁ§bﬁ(¥heg§%kgbagc%@8£r¥g ended, . . . .
reproduction time difference detected in the detection stép Is within

a range SNREHTOMZHBEE bjet PRXafUstarént snigeci ved heStRyinst bRt st ep;
a di scar c&itgabsdﬁftl-ﬂ;]epbonﬁhﬁﬂ iﬂilﬁtldi f;j‘rﬂbfi%licme'margiecéﬁ@d id_n t he deci sion
step not to be w.thin t synchroni za range, syspendin .
reproduction Gt ﬁtﬁgtcgﬁflgﬁ? c F‘?%r#ﬁry B 'eﬁ‘gtﬁgp?rb%%‘geld]éﬁ?g“a&il?ear di ng
t he dat a wfpadibicdowt érviseoirdvhiivia thef reprodnot yon al starspgadstieps
for, int Nk 5 j j r =N i ' igh.the

Fepr oduct] o Sl B SRS e R R AR (o], FENLES A€ LR b8

recei ved, FSt0B1ENEG VHEeRal AL oFMa ok gifPEFEUCANY héeHide srasrssryedand

a start capdoductlien ber thyheskt ot sRhet iRy AdhFaRIeddsi BY

devi ce |qg¥h|ch the reproduction is sugpendgd |s,got|fjed by the
content setvEFt CRTEPRFnGR at SHFR TP K¢ PEFBr BREESIFUES T nf or mat i on

reproduci ng devi ce has started reproduction of the next content,

tarti Iy : ] I f
hot i catt on, T R0 EndCitn MU BT h PR b s Blle 08
one of cl&iainsl it §055, wibeeein tihe jimtra-frane encedrd innmge

i nf or mat i OfF AR tiidhe bnlr 8t f-of Matd RIGadedehfB88d image
information are MPEG-2 or H.264 enceded 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 ifcr 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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information are MPEG 2 or H. 264 encoded information. 7. A video

i nformation reproduction systemfor receiving content fornmed by a
sequence including at least intra-frame encoded i mage i nformati on and
inter-frane forward prediction encoded i nage information, and
including time stanp information, froma content server connected by
a network or fromstorage nedia, at a plurality of video information
r epr oduci ng devi ces and decodi ng and reproduci ng the content at the
video information reproducing devices, the video information

r epr oduct oppr n a S l e Vi deog
|nfornat|%§¥%€E§3§?%%?nggdgg%c%k Fom ano vq%%?hékgéﬁigﬁ éﬁ SR dHClng

i nf or mat |%V#%Wdﬁ99dévl s tag a‘—m@rar@ﬁdc’tf on -’e%@lm}afté@nce and

det ect i ngrefémced%ﬁbenlﬁfaemyafcfrerxeg%dtae&ﬁ@eae@ﬁ@@ ofy thRivdgo
information re rég cin deV|ce%H§§ﬂ t he reference vi deo i nformat i on
reprodu0|‘ﬂmﬁﬁe TARGs enc CHERNEIF RSP nEeRESRRASS t6f theanes
to bedrepmndunedﬁfwnemebagglm@ ﬁéﬁrddﬂbeﬁebget?b?ﬁ@feféﬂﬁdﬁﬁﬂdﬁg g
repr oduci [ n 0 anes encqde

cont ent tﬂgfbe raet%r%)gducgggﬁr om%cpeqr %eer g:%o]x?i E?o 3‘ a@g dlitced by
the reference video information reproduci ng device according to the

lag tine,gand TME@lld%%dhﬁgohﬂe?ti&f q!eeﬁl%%lu\é'tqgﬁ b?é?érﬁméf 3.{1511‘& 7

repr oduci devi ce, ﬁ a nupber of frames” of enco cont ent
to be reﬁﬁ%ﬁﬁﬁéﬂ & the ﬁ%ﬁ% rEOF e o the FRpFIMREP b e

r ef er enced M fte@ricaf bemélaﬂneaﬁprdﬂilmiel’lgfldéw @ﬁf@ﬁzﬁ@tmmg:etpzoalﬂalh@ad
tinme. Sde‘m;a e\/sl %%% tﬁfo 'é)r? re cf%u%tnlfon sY stemof c

wher ei n € feans ettl ng The 'ré 88u%??o§??5 Q&Fﬁference
bet ween edasiasf, tthe @pGEQDtn$%wv&n|qmilﬁepsoaaprn@uQEMntegmamd t he
ref erence-gidlaQd FemMBLERN £ BRI LUMGIAI ﬂ%&:ﬁsﬂ%ﬁt SR opeT ver

collates reproduction tines reported from each
i nf or mat | iV 1T G0GcPRGSAEYI 2 5L 18EPERAs Lan v F REP I gk slEVe fe

reprOducwngﬂd&NEQQrWBhbtaoﬁew&méhﬁMds@EtttﬁEaﬁ|@ﬁ@ﬁégé(héﬁhea%%rﬁge
val ue toige t.h %“Erence 9. The video information reproduction
system of " C dim 7 wherein, in the means for detecting the

reproduction tine difference between each of the video information

reproduciqg d%eceadaedlhéemaeéf&e r\edqgelbaf oy gaL Ol rapyigdyci ng

device, the caontent server collates reproduction tinmes reported from
each of t'HeRAideoiPntBRMEEROH #Qﬁn@ﬁﬁﬁﬁtﬁﬁgdEUPC@%P%QQP%Rﬂqgtﬁéma vi deo

i nf or mat |Mﬂmmﬁueeagedﬁve@@ Vb £t ftHehelmeat ifeb AN &t IepHeeitic@Ag
time to q; t.he ren§hgﬁ £ 10. The deq_i_nf orFatlon reﬁépductlon
system of ¢l & m 7 8i RSEFH M He EETs PSP THRE LR | TP RFcing
reproductd&nlqa,néheltbetentes¢m§auﬂnmhia¢hsotephedwmtkmn|Unmmsnatipn
reprOdUC'J{]Qxﬂ%\é'dC%%ﬁnQaéﬂeof i S SBrfan:%HBfneﬁbcfu%&r duci ng

devi ce content server collates re uction ti reported from
each of tIRViASFeGPnEELREES of Fiiod Pﬁglaaéoncéepe@ml@élge@eglaew deo

i nf or mat ity epeOdiustnBeUyees ere ddtiidie oD s madyVanse d Hee Rleddiehian

tinme 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 to be the reference.
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11. The video information reproduction systemof claim?7, further
conpri si ng: a deci sion neans for decidi ng whether the
reproduction tine difference detected in the detection neans is

wi thin a range synchroni zabl e by the adjustnment nade by the

adj ust nent neans; a discarding neans for, when the difference
i s decided by the decision neans not to be wthin the synchronizabl e
range, suspendi ng reproduction of the content currently being
reproduced and di scarding the data of the content stored in a buffer
menory;, a storage neans for, in the video information
reproduciﬂgxdevice_in whi ch the, reproduction is suspended, beginning
when t he t TG VaREC) dnFREBT RN LEeCHGELAR autEFBOh IKdadBntent i n
t he buff efur®mr yonpitlsing: a storage neans for storing the data of

t he next conten&iin the buffer neq$r.,.begi nkﬁ w@gg t he next .
content is receiVEd®Ph TR Vi e 45 &gtfgﬁ %ﬁr AT CGEGTEE8Ri n
whi ch t hetingprdidifetreonei desespehded thandetection stand icomtitbinneans
for, whenJne Vs'y%%ﬂrbﬁ%%ﬁ?é'w s reagqggbcﬁene%&@ b 2y ch the

reproduction i1 s suspended is notl the content” server of a
timng aiaqﬂﬂﬁﬂ$epﬁem?éﬁéfence video information reproducing device
has started repaduatriongoheime Next wtent @Ak, dsEAEtdme rePredyabion

of the next .content _on receptio f such.potifjcation., 12. The vi deo
Ot ot 1 T BB et PanTEsRs ot o i BB e L) neipackizel g vy o s
the i ntradngere seispedddng negerédifarivat iodnthadcontert faamentdywar d
encoded imges i 95&&&58”a§&Qd%é§%i§%p dtﬁezéét§”8f"¥¥%'dHH%%%%t'0”-

13. Video infoormation content rom a content server
connect ecFtA%ESh IFefWBRELBE RIERIEYT om st or age nedi a,

a storage means for, in the wvideo 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 forward encoded image

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

13, Video information content delivered from a content

server connected via a network or read from storage media,
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formed by a sequence including at |east intra-frame encoded i mage
information and inter-frane forward prediction encoded i mage
information and including tine stanp information, wherein:

plural intra-frane encoded i mage information and inter-franme forward
predi ction encoded i mage i nformation for displaying video of the sane
content as in a last frame 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 encatted dyragecqibacent holudi ey MEGAser ik 284r e0d8toded
Infornatlfﬁgge 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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