G\ZR1101. doc Specification Title O The Invention: Video Bit Stream
Transm ssi on System Technical field [0001] The present GNZR1101.4
. . . . . . Q0C
invention relates to a video bit streamtransm ssion system In
particular, the present invention relates to technol ogy for

di stributing video corresponding to an arbitrary view ng region from
a transmssion unit to a receiving unit. Background art [0002]

There has been a lot of researcKPRFFTHeRRFEPRENt i Nnto maki ng vi deo

i nfor ion high_resqlutiqn, wde:field. and _highly functional. JFor
exanpl &R, ot BRE. reraint 1T herBuiopseaet YAt ERt pareh sy¥tem
segnengégkéggg ngggiag video acquired froma plurality of video
caneras of an arl-around canera into a plurality of regions, and
decodi ng and[@b%ghaying only regional video of a viewing |location the
user requests. Al so, non-patent literature 2 bel ow proposes a system
for inpl ementrinRg RGECASSE t Onheahideafl iHdiitd s panos avea¥bdes tt katr 1as
been acquired froma plurality of video caneras on the basis of

Ml ti - wirew ok aigonwWayehems abneypanded:isdandarid pkeblent2G4/ANGE 1idhi S
technol ogy al so carries out segnentation and encodi ng of input video,
and tramsdmtsss omp ttechdohggandodi silsdy idfutaipy uv ddledycoft respoded ng to
streans in accordance with a viewing region the user (client)
request® JUVOBFary vieMmspev&cgidie Fothodi hganeAisatian untlerboupe 1

and 2 both require sinultaneous decodi ng and synchroni zed di spl ay of
a receiving unit.

Background art

[0002]

There has been a lot of research and development into making
videc information high resolution, wide-field, and highly
functional. For example, non-patent literature 1 below proposes
a system for segmenting and encoding video acquired from a
plurality of video cameras or an all-around camera into a
plurality of regions, and decoding and displaying only regional
video of a viewing location the user requests. Also, non-patent
literature 2 below proposes a system for implementing access to
high definition panorama wvideo that has been acguired from a
plurality of wvideo cameras on the basis of Multi-view Coding,
which is an expanded standard of H.264/AVC. This technology also
carries out segmentation and encoeding of input video, and
transmission, decoding and display of a plurality of encoded
streams 1n accordance with a viewing region the user (client)
reguests.

[0003]

However, the following non-patent literature 1 and 2 both

require simultaneous decoding and synchronized display of a



G\ZR1101. doc plurality of streans of the client. Further, in
non-patent literature 1 there is no nention of a transnissionGgﬁﬁﬂgﬂkc
while in non-patent literature 2 there is also a need for plura '
session control in order to sinultaneously acquire a plurality of
streans. Since these plural controls increase the conplexity of
processing in clients, in environnents where conputational resources

are |iRitEdligar 19 uFaFpymencd Sher Cpifdte; J¥oieh niift PPRsPETent
i . di.f ficult. [0004] .. A t .that d :
Por v Cp RaaEs Ol Lhebll L9000 v on e & YRS AT SRR g
i | e,st |.ni I t t '
S 191 e33 e alLat EoUBLOLIge BhUcal oo olo! B g SPCEL o

liter aEHF\%r%lbf{iqy@derWOt B k0 s shechnol Pg¥qsics Cpaﬁ.ﬂégf‘%yqﬁcQQQ%ams .

and di splays only a single streamthat "has 'been acquire rom a

del i vepY ns@r ¥BEseidl ufa Peosita 4 Onavelad LCOAB!ddial Bsk Pf PeESskBe sty
as sinul taneously decoding a plurality of streans and synchronously

di spl ayhngltike tdecadekenw deonségbal sheke thinpours idhabecos®srces are
possi bl e to sinultaneously playback a plurality of videos using a
convenfiondledyi dexrpl @aybackysyst emsr{z20005ihone, u¥ét bft hegmltivision
conventional systens, it becones possible for a user to freely nove
and coRPEFHCE Haa@mRS regf 6hcPéesi-ti ons for video that is displayed.

In this way, without being limted to video controls such as

pl ayback, pab8894dewind, fast forward etc., as is the case with

ocent year & BHbr i GHL 1 MOV G T od, Bl FORIT RS SHroa v B
0100 R B Al SAPELL Y. B LOUL 0L hLBE1Y 0 SRR n5n o
plurality of streams at the server side has therefore been
proposed (non-patent literature 3 and patent literature i below).
Witﬂ this technology, since a client decodes and displays only
a single stream that has been acquired from a delivery server,
it is possible to avoid complicated processing such as
simultanecusly decoding a plurality of streams and synchronously
displaying the decoded video signals. In this way, it becomes
possible to simultaneously playback a plurality of videos using
a conventional video playback system.
[0005]
With these conventional systems, it becomes possible for
a user to freely move and configure viewing region positiocons for
video that is displayed. In this way, without being limited to
video controls such as playback, pause, rewind, fast forward etc.,
as is the case with on-demand type video streaming that has
appeared on the internet in recent years, operatiocons to move
viewing region positions, in a video region, in a vertical

direction or horizontal direction become possible.



Non-patent Literature 1: S.Heymann, A Snolic, K Miller, Y.CQuo,
J. Rurainski, P.Eisert, and T. Wegand, "Representation, CDding(%ﬁg
I nteractive Rendering or High-Resolution Panoram c | mages and
usi ng MPEG 4", Proc. Panoram ¢ Phot ogranmetry Wrkshop, Berlin,

1101.doc
S]0)

Ger many, Feb. 2005. Non-patent Literature 2: H Kimata,
S.Shimzu, Y Kunita, MIsogai and Y.Chtani, "Panoranma video codi ng
for us&rt@tdAm 3%®ractive video application”, |EEE |International
Synpos%u?<ﬂ} nsuneyr El ectronics, Kyoto, 2009. Non- pat ent

Li terat@r&23 1 'aF8, H. Kasai, "Fast streamjoiner for

next - gener at i 860i6r}t eractive video", |EEE International Conference on
Consuner Eleétronics (ICCE), 2011, pp.319-320, 9-12 Jan. 2011.

Pat ent. Li t er gLHCe a4'e @izt el PaLent Bubligati.pn ﬂ%m@?%%i&\?ﬂe&rﬁller,

Surmary of the |Avention Technical Probl'em’[ 0007]

each ofr Ghe abovwedesesikbedrt BeBRRLQILSY asFumRyd @l erybeVEBEtHS N,
wll voluntarily select a viewing region for video, and that a

Vi ew n@odagigorna |1nther get vl Redderinike drasiisiofRes€pdi oh ravereniic

i nformation determ ned by a user operation froma cljent term nal,

whi ch iIsages ded WMislgagisengi MBEG-6f , a Peont.iFeiferanid t Pitohngchadettay

the client termnal. However, it is also envisaged that a user

passi vBPY keihewl nPsa bew, Gsrwpnl coifkent3®hal tel evi si on vi ewi ng,

woul d not necessarily GNZR1101.doc_ proactively npve viewpoint, .

Accor di ngl y, V@Rt Ratkede Todiaemt ibnal : t BcKididdgies - $himhAupe? Kunita,

consi dered that ther ill _be gituations where a free viewoint .

movenefit LPARECT G S 0T 1y BRpPoFfiEd Y10 coding fof'iseldriven
interactive videc application”, IEEE International Symposium on
Consumer Electronics, Kyoto, 20009.

Non-patent Literature 3: N.Uchihara, H.Kasail, “Fast stream
Joiner for next-generation interactive wvideo”, IEEER
International Conference on Consumer Electronics {(ICCE), 2011,
pp.319-320, 9-12 Jan. 2011.

Patent Literature 4: Lzid-Open Patent Publication No.
2011-24018
Summary of the Invention
Technical Problem

[00C7]

However, each of the above described technologies assume
that a viewing user will voluntarily select a viewing region for
video, and that a viewing region will be determined on the basis
of viewpolint movement information determined by a user operation
from a client terminal, which is a videc viewing terminal, or
a controller unit connected to the client terminal. However,

it is also envisaged that a user passively viewing video, as with

conventional television viewing, would not necessarily



[ 0008] Further, at the video delivery side there have been
calls for effective delivery of video such as advertisenents el Gnr
. . . . 1
whi ch neans a demand al so exists for proactive control of video
regions that the viewing user will view However, with the situation
up to now, in order for a view ng user's viewpoi nt novenent operation

to becone the source, there has been_a problemin that those types of
demandBTOAMGY Ple (MRATF 2 B4SWPOBHY]- Accordpmglsfesthtli APERAEI on has

e L S TR L2l M IR A L P
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reflecting thisin the conposi vi déo Iron
to thefgﬂqglggﬂngqu, _In order to solve the above-described
probl ens, the present Invention disassociates processing for

determ ning ypbewpgi nt novenent information froma user interface on a

client. Also, delivery on a processor system for carrying out the

above descri bedtdeter aicnaheofnidsonatllivertedite bekerg hava beeentalls

and can be delivery to a video distribution server, or an external

i ndepefdent fferotdrve [@OL1yet bft hisldy pmat aonddgeratisementteretc. ,

deternagggg means a demand also exists for proactive control of video
regions that the viewing user will view. EHEowever, with the
situation up to now, in order for a viewing user's Viewpoint'
movement operation to become the source, there has been a problem
in that those types of demands cannot be realized.

[0009]

The present invention has been conceived in view of these
points, and has as its object to determine viewpoint movement
information for determining a viewing region, without a user's
explicit viewpoint moving operation, and reflecting this in the
composition of a distributed video.

Solution to the Problem

[0010]

In order to solve the above-described problems, the present
invention disassociates processing for determining viewpoint
movement information from a user interface on a client. Also,
delivery on a processor system for carrying cut the above
described determination is not limited to being to a client, and
can be delivery to & video distribution server, cr an external
independent server.

[0C11]

With this type of configuration, when determining



G\ZR1101. doc vi ewpoi nt novenent information, since it becones
possible to determne the information w thout being dependentG%
user's operation, various type of control for viewpoint novenents
beconmes possible. [0012] In the present invention, processing
sections for determ ning viewoint novenent information nay be
enbedded intqQ receiving units or transm ssion units, and may b
enbedd¥d SMROG AN AHEFNEXE et RAP TEG VG, RARGR ab%oh?CEf“Péctpé’%?ﬁf% to
| nventi,on [0Q13 . <According to,th resent . invention, it \
boconet SPETAREL T AR SHEER EaP Ty e ME VLI FeFBoeRBne ueer's

I nf or ”%E%tfi%l%m AL Pos P RYRES P?t' 5%@%?”%5}} d@ieﬁﬁgiﬁ)ﬁa%fﬁm%ﬁts

lq()l.doc

beconesTpossibl € to a termne Vi ewpol nt noverme rom
physi cgl -BRsist IL O, ehvi ronnental conditions of the client term nal
or a user's opération history or profile etc. [0014] It al so

becones possipberto determ ne viewpoint novenent information at a
distribution server, and detailed control taking into consideration

vi ewi ng hi stonytbt arplowrs] iinweht user SpandedsewWingsdtisiony abxrt he

vi ewi ng user becones possible. [0015] Al so, it becones

possi bfleteampmdact MiLelwp aciort molv anieevip dindto mmpviehemtma  ben eakplddeid iatko
i nplied advertisenent video, and it becones possible to fornmulate a
novel ¥£EEévadgGekNisSnent tHBaemimssiaesgits, and may be embedded into

another external server.
Advantageous Effects of the Invention

[0013]

According to the present invention, it becomes possible
to automatically determine viewpoint movement information from
various causes at a system side. Forexample, it becomes possible
to automatically determine viewpoint movement from physical
position or environmental conditions of the client terminal, or
a user's cperation history or profile etc.

[0014]

It also becomes possible to determine viewpoint movement
information at a distribution server, and detailed control taking
into consideration viewing history of a plurality of users and
viewing history of the viewing user becomes possible.

[0015]

Also, it becomes possible to proactively control viewpoint
movement to an explicit or implied advertisement video, and it
becomes possible to formulate a novel video advertisement model
business.

Brief Description of Drawings

[0016]



Brief Description of Drawi ngs [0016] G\ZR1101. doc Fig. 1is a
schematic draw ng showi ng an outline of a transm ssion systemG%ERla}m doc
first enbodi mnent of the present invention. Fig. 2is a ’
schemati c drawi ng showi ng a structural exanple of a server

(transm ssion unit) of the first enbodi nent of the present invention.
Fig. 3 is a schemati.c drawing showi ng a structural exanple_of a
client (recefVvPngludist)® GiCHeREtiFsHIEHBod PRV 1Tt prEdéne of a

i nvent i on. .., Fig. 4is flawchart of the firs odi_ nent_ of
e or bR iR areten®o? g MR akodiebh 3G, Bitng Saka g a
struct %@Ien@&%qpl e of a server of a second enbodi nent of the present

I nvention. " Fig 6 is a schematic drawi ng showi ng a structural

ieﬁ\el‘gm ieO(I’)lf aF‘;E!gi.eé‘}:j.lé)% 5BRe %%%@d‘?‘c%‘ﬂd*?%w‘lfngt Qesgkﬁ%%‘& al example
: g. 7 1s a flowhart "of the second enbodi ment o
the prggent server (transmission unit) of the first embodiment of the
present invention.

Fig. 3 1s a schematic drawing showing a structural example
cf a client (receiving unit) of the first embodiment of the
present invention.

Fig. 4 is a flowchart of the first embodiment of the present
invention.

Fig 5 is a schematic drawing showing a structural example
of a server of a second embodiment of the present invention.

Fig 6 is a schematic drawing showing a structural example
of a client ¢f the second embodiment of the present invention.

Fig. 7 is a flowchart of the second embodiment of the
present.

Fig 8 is a schematic drawing showing a structural example
of a server of a third embodiment of the present invention.

Fig 9 is a schematic drawing showing a structural example
of a client of the third embodiment of the present invention.

Fig. 10 is a flowchart of the third embodiment of the present
invention.

Fig. 11 is an explanatory drawing showing the relationship
between an overall region, a viewing region, and a display region.

Fig. 12 is an explanatory drawing for explaining change
in a viewing region accompanying viewpoint movement.
Description of Embodiments

[0017]



Fig 8 is a schematic drawi ng showi ng a structural exanple of a server

of a third enbodi nent of the present invention. Fig 9iq%fﬁ1mdm
schematic drawi ng show ng a structural exanple of a client of b '
third enbodi nrent of the present invention. Fig. 10 is a
flowchart of the third enbodi nent of the present invention.

Fig. 11 is an expl.anatory awi ng show,n the rel ati onshi betmeen an
overal | reglgﬁ °§LHQRE§EP€éB?%ngn§ﬁHt&O %g#%ﬁcrlge inpitge

12 | d f h
" egi on AL CERUAN @ GHET Re" By TeRE, Sued ° G ofSERBBANRoRESeT
[0017] Ghz 10%1%%% Embodlﬁgygd'g??g%fg tﬂ“ﬁé fﬁiﬁ?ﬂg“%&gw%%lnt

described in“fhe OW Nng SCri be given'in

fol | oWnRG MR -informatfonFhist %ﬁ%md(%gﬂg}ﬁte&an@et&m ni ng
vi ewpoi nt novenent information at a client and transmtting that

i nf or nehireRma® i1V €e0a diy sHELDUL Is@ i3RI VEeS) server)2. Second
Enbodi nent (exanpl e of determ ning viewoi nt novenent information at

a video distzibgticemdamerdiheansekbimpd ct ket defeormbhi ng vdewpoint

client, and returning information fromthe client to the video -

di stribaoveoengerivefgrmation at a video distribution server,
transmitting that information to a client, and returning
information from the client to the video distribution server)

3. Third Embodiment (example of determining viewpocint
movement information at a wvideo distribution server, and
utilizing that information directly at the video distribution
server)

[0018]

<l. First Embodiment>

The first embodiment (hereafter referred to as this
example) will be described with a transmission device of the
present invention applied to a server, and a receiving device
of the present invention applied to a mobile telephone terminal.
However, the receiving device of the present invention is not
limited to a mobile telephone terminal and it can also apply to
various devices having a communication function and a function
to display videos on a display section, such as a PDA (Personal
Digital Assistant), personal computer, music player or game
terminal etc.

{0019]

Description will be given in the following order.

(1) Transmission system Overview

(2) Structural example of server



3. Third Enbodi nent (exanple of determ ning viewoi nt novenent
Information at a video distribution server, and utilizing tha
i nformation directly at the video distribution server) [0018]
Fi rst Enbodi nent > The first enbodi ment (hereafter referred to
as this exanple) will be described with a transm ssion device of the
present _invention applied to a server, and a receiving device of the
presenﬂ3ﬂnﬁ&ﬁ9QﬁP%£gl?%ﬂmP'eaoﬁbﬁ%%§Q%lephone terminal . However,

t he reqﬁivgp devi ce. of the gresent inventjon is not limted to a
mobi | e (£l T hY haf Y §HEM PPEST Y6 hppt§™ P vari ous devi ces
havi ng a CO"THBE%itiO” function and a function to display videos on a
di spl ay section, such as a PDA (Personal Digital Assistant), personal

conputer, mushgRlkaver, Oy 9aiEn 1 85 M Aak &kerm [ 0019] Description will
be given in the followng order. (1) Transm ssion system Overvi ew (2)

Slt_ruchral exarplke G RfMEFieNERILAL. doer(shi S THET 4y 3t cAXBFD L iG
ciren

tG R1101.doc

example will be described with reference to Fig. 1. Fig. 1 shows
an overview of a transmission system of this embodiment. The
transmission system shown in Fig. 1 is made up of a server 1
(corresponding to an actual example of the transmission device)
for carrying out delivery of videos, and a client 2 {corresponding
to an actual example of the receiving device). The server 1 and
the client 2 are connected via a network 3. In Fig. 1, only a
single client 2 is shown, but in actual fact it is possible to
have a configuration in which it is possible for a plurality of
clients 2 to access the server 1 via the network 3.

[0021]

A video signal input section constituted by an imaging
device, not shown, is connected to the server 1, and video that
has been obtained by the video signal input section is input to
the server 1.

[0022]

By transmitting a viewpoint movement information that has
been determined within a client 2 to a server 1, the server 1
creates a video (hereafter referred to as an overall region video)
corresponding to an overall region (hereafter referred to as
overall region Aw) made up of one or more videoé and a video
(hereafter referred to as a viewing region video) that is
determined in accordance with a specified region (hereafter

referred to as a viewing region Av) designated by the viewpoint



(4) Transm ssion system operational exanple [0020] [Qutline of

Transm ssion System First, an overview of the transm §%§H01mc
systemof this exanple will be described with reference to Fig} ’
Fig. 1 shows an overview of a transm ssion system of this enbodi nent.
The transm ssion systemshow in Fig. 1 is nade up of a server 1

(corresponding to an actual exanple of the transm ssion device) for
carryi REVEHE I%r\fé?lif“%?lﬁ%lﬂdeo%hea"n%r‘éeél i ehlpen IEE%FF@%E@nHPﬁgVFSW&ﬁlg

I I d Th h I
S B S IR 8 JIE TR R P
h , h f I i
R R T Pk PR e

server ;1 yigd f’a%?%\@f&n%hé@@gﬂar referf‘eéﬁig o sig! ld I}lé Ad)

secti OI’I consti an 1 nmagl ng device, not S own, | nne

the sepuernd,cphvigeo ﬁﬂ@trél%tstl%%h%t@éﬂ@e@ké&? o @%@s%' QaéIlons

input section is input to the server [ 0022] By transmtting
a vi ewpei Bhom@yearertidg nf or matTion &hatamas reedrrdeterig nesnst tithed by
client 2 to a server 1, the server 1 creates a video (hereafter

ref err edmbdnasicandiovedeadl| regjpos icke)r idord espoad) nghbenam sovenal 1
region (hereafter referred to as overall region Aw) nmade up of one or
nore vAdedsamed &b vinlebh¢ hdraafingr r&her seda sl eevi b0 her ggieoring
video) that is determned in accordance with a specified region

(her eaF BB OPefdTr e G VR a WARWIAGPLEYi 1% IAPD |b%a@%8eﬁvlpﬁ@ in

VIempOIccorgN%ce w1€% display capacity at the client 2, regardless of

division of the divided regions.

[0023]

Further, this viewpoint movement information is not only
information on viewpoint movement in the horizontal and vertical
directions within the viewing regicn video, and also includes
information for increasing and reducing resoluticn of the viewing
region videc. By determining the viewing region Av using this
viewpoint movement information, then in the client 2 it becomes
possible to view a video of a designated region within a screen
at 2 higher resolution, and possible to get an coverview of an
overall picture of an coriginal videco at a lower resclution, or
of a plurality of videos at cone time as well.

[0024]

In this way, with this embcdiment viewpoint movement
information for determining size and position of the viewing
region video, or for carrying out enlargement or reduction of
the viewing region video, is determined by a viewpoint movement
information determination section within the client 2.

Regarding determination, it is possible, for example, Lo use



movenent information. The server | then transmts the view ng region
video to the client 2. At the client 2, all or part of the Vi?m&ﬁﬁmdm
region video that has been transmtted is displayed in a display '
region (hereafter referred to as display region Ad) on the client 2.
The rel ati onship between each of these regions is shown in Fig. 11.

The overall region Aw is constructed by ponbining di vi ded r%%%ons
(descr VB&dAUst &@° <o SR mF 12 Rkt ahgPBs EnREAeCdrafiing ReTHE and

[ i .to.th i i i Av. Ho , _the.di | i Ad
deter m ABHAY ALCOrtances Pt Hedl SFFay capab 100 LRETCRIsHE &/
0 VhERRsTRe ol Bheheth khn o) g ol [ AREHh: poma o 04 Bl
Vi ewpol, Aty HOYE B d Bubhe 1R, zlqg%éineﬁradiﬂ%ﬂngaho@tif@f%@;@%ﬁ@ LR in

|
t he view ng regi on vi deo, ang'also i ncludes information f
i ncreasi 4g9dand peddGirrgntesphilican Fodihe vh eMAd § &8t 08n Vi 4€6rmBY ion
determ ning the viewing region Av using this viewoi nt novenent
i nf or matcon, Dehead lied ke cdiipantor? ddchgcaonesingossabbeclsoofi ewia podead
of a designated region within a screen at a higher resolution, and
possi b¥élflobgetgiarerovezivéew of an overall picture of an original
video at a | ower resolution, or of a plurality of videos at one tine
as wel . [002@p25] In this way, with this enmbodi nent vi ewpoi nt
novenent information for determning size and position of the view ng
region videolRoPTHBF E&r FERAd ZSut-Tem dviRsent OinFlloRti R bRet Rerver
view ng region videa, is, determned bﬁ % ¥ie%Point novemnme

i.l

| nf or it PORCAEEANR it i ot SectT bhL Wit SRRt = REbara; Ageoded
det er 0t LoD okl (3BT 8. 01 SXAIPLAuliG Use i NERHAL 1% om an

vari ous ast viewn i sto of "t he user,

Vi ewi ngrhbS$hanyn8h-Cbher SIS viY e EWaRINYS8Ee LR Of b S ASHPENAL 9Re0
between a“plurality of "videos, weight applied to each video by video

suppl i gE gnanovemRit dddorsmtion for objects within a video, or
current physical position and |location information etc. Detail ed

description gggpapanyi ng exanples of this point will be given later.

[ 0025] In order to realize this type of function, in the

server 1 proClessingdes éhrstledapriited towan o geymrat &t advidevespeodede

bit stream (hereafter referred to sinply.as bit stream) from an .

ori gi NALVASRAcHPE @B WL 14 Jagtt dne deasl bRy ApUL i pent ke & ldagesegion

signal input section. , . .
of the original video into one or more regions. 1In the following
description, a bit stream that has been generated for every
divided region is referred to as a divided region video bit
stream.

[0027]

The server 1 generates this type of divided region video
bit stream in advance, and stores in a video bit stream group
storage section 40 that is constituted by a storage device such
as a HDD (Hard Disk Drive) or the like.

[0028]

Further, at the server 1 this divided region video bit

stream is generated in correspondence with a piurality of

regsolutions. Divided region video bit streams corresponding to

10



[ 0026] This video encoded bit streamis generated in
respective divided region units that are derived by dividing
video region of the original video into one or nore regions.
foll owi ng description, a bit streamthat has been generated for every
divided region is referred to as a divided region video bit stream

[ 0027] The server. 1 generates this type of divided region

vi deo 8?9%5@@9%%%@%5,1%& F&Peéi%f}?%a%‘gejonb??l%tWéé{nﬁg‘ﬁo&&en
T LR SRR oI W B TR by R R B oA 2 B
server al.s - di vi.ded. i i I t m._ r j .
SOrver 15 hike 10 MeQuehalon LAlso, Yluch) FASNLES SEPUALER I 11 o
bi t st peams L RRSRONG Ngn t 9oy GNER1LQY do8 fachJesahuthgnnihatl (haver
been generated in this way are then stored in the video bit Stream
group sborage 19ect iten AG.s Asiehodn t8 Ehesd e ot gy fenf egi B ruidee
bit streamis stored in each of three resolution |evels, being | ow,
medi unBardchipght {rrtef et t épaFugel)l. mERitS drsedisbdae.t o t hose of

non-patent literature 3 and patent literature 1 nentioned above.
[ 0029] [0029]

}Gﬁg}i\]ﬁ % 1.doc

The server 1 then extracts a divided region video bit stream
corresponding to the viewing region Av designated by the
viewpoint movement information containing vertical and lateral
position and resolution information, and transmits a bit stream
constructed therefrom (hereafter referred to as viewing region
video bit stream) to the client 2. The viewing region videc bit
stream is constructed as a single stream in this embodiment, as
will be described later.

[0030]

In this way, even in the case where various viewpoint
movement information having different lateral and vertical
position and resolution are transmitted from the client 2, it
is possible for the server 1 to extract.bit'streams corresponding
to regions and resolutions designated by the viewpoint movement
information, and transmit to the client 2. A network 3 of this
embodiment is the Internet, for example, but a protocol used is
not particularly limited.

[0031]

[Structural example of server]

Next, description will be given of the structural example
of a server 1, with reference to Fig. 2. Fig. 2 is a block diagram

showing an internal structural example of a server 1. A wvideo
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The server 1 then extracts a divided region video bit stream
corresponding to the view ng region Av designated by the vremgg&gh01®c
novenent information containing vertical and | ateral position an )
resolution information, and transmits a bit stream constructed
therefronr(hereafter referred to as view ng region video bit stream
to the ¢lie i on video %| treamis constructed

t ng.re
as a sFﬁ&Péqs%PB& ?ﬁctL'FrPEg ISEnmE °|F Be® YR Fi bed {1t §FIVer
[ 0030] 4 als L ‘g%ldee"e”e 101{19 Cafsel Eoééé}[c,' 203 ylewnoint
noveneft i N ornagrons%av i 1 et al d Ver I posr ron

and regoggtrltqndlarlee {c%"s EB@@L %&%&iﬁ%néegtlbh 3% p%ssdlbcﬁéofﬁ{t
the servér 1to exttract t Strea corresponding to redi ons and

reso'UEtQ@%nﬂ§§bﬁpaE%@rQbelB%c%h%%@@bntaHHV&WﬁPitiDEQEEBh'QHfo%ﬁQtlon

transmt to t ent 2. A network 3 of this enbodinent is th
I nternstorboe eycadmien bot a protocol used is not particularly
limted. [0031] [Structural exanple of server] Next ,

description WwbDB2bhe given of the structural exanple of a server 1,
with reference to Fig. 2. Fig. 2 is a block diagramshow ng an
internal strlicvidab exgmplle ioibled swaerorl. 1A\ vipleds &NZRELO1sdgnal to
signal input section 10 is connected to the server 1. The server |

al so |HE?U§§§V§IVﬂde@IKb§F6hbm\ﬁ%ﬂ%ﬁﬂ?ﬁ%@@S@Yngfgécﬁﬁéﬁpé@r g camera

parti al gi on gpc%ﬁ%x% Processrn section 30, a video bit stream
group EPS age Sectq D, AR APt i 28t T3 bP et F R S 1T fgeamera

section_b A videqg,sign ut _section 10 _i.nputs a
vi deo gl aﬁ%t %?%ﬁﬁ%%ﬁnilngngtgaﬁ %%n%o §1f tut ed® }1p0 lQQéonge

a Ca”e{r@dégcgl%% a Hrga]ﬁg&as%éﬁ‘ﬂoﬁ f@rrﬁ%ﬁa&?ogéﬁﬁétc'eﬂnt%a% a5l ?z%e

camera used in-teleco rencing etc his 1s not I'imtin

video si,oRabnlsnRit SeedipHrl0 may ke onnect ed $iydbe-sgiuar d;v@élon
nmeans of a network, for exanple A video region divisioh processing

sect o?raaeelswn@eeea:ﬂa_&e@a efgividébat v5déerrediby ahvicdee sbghald by

input fromthe video signal input section 10 into one or nore

respechiwedeegs tmsa havih migt afveoort e des @ligrand nput section 10 into
one or more respective regicns having one or more resolutions.

[0033]

The partial region encoding processing section 30 encodes
video signals for each divided region of each resolution level
generated by the video region division processing section 20,
to generate a divided region video bit stream. The encoding
carried out here is carried out in a format that does not have
a predictive relationship between each divided region, regarding
coding information such as movement vectors, quantizaticn
coefficient and quantization parameter etc. As an encoding
method it is possible to use MPEG-2, MPEG-4 SP, H. 263, H. 264
etc, while this is not limiting.

[0034]

A video bit stream group storage section 40 stores a

plurality of divided region video bit streams that have been

12



[ 0033] The partial region encoding processing section 30
encodes video signals for each divided region of each resolut%&a o1d

| evel generated by the video region division processing section 56,'°°
to generate a divided region video bit stream The encoding carried
out here is carried out in a format that does not have a predictive
rel ati onshi p between each di vided region, regardi ng codi ng ,

i nf or nHENGH P¥s ThEVBRERE 2JeEEELET GUGRAIFE PERCESSHMTIS&HT 1407 30+

guanti zati on parapmeter etc, As a ncodi thod it is possible to
Use NPESLSIOBAGH S FE€803 oS IR LY Rht e this Is not
limting. [0?6?55 A video bit stream group storage section 40
stores a plura |t9 of divided region video bit streans that have been

G\lZRllOl-doeTfasnﬁm_tt%ddsbcfyréanﬁ pﬁfamgt&%&i %%eﬁacq@i P 07€58 Rdpages

section 30, categorize or each resolution |eve 0035

mul ti - shreamatifed ned 1 &0 840t 89enseeliind 2 JBNaues bePtH?guaﬂity of
relating to encoding processing or its quality of each divided region
vi deo bhthstiedmgenssaied bydebebpar sitale ane@jeare eancodi Bg pheceasitng 1
section 30, and position information show ng what position within the -
whol e regiom Awceadmgpvided siey erdidlangd ,t endRues heipnt heformation
multi-streaminformation storage section 50 storages and nmanages

vi deo ABPHING oyRel IS deseni Bednbal gWwe ™o hd desd et AAVnearhadiigided
may be stored_in the place where the system of this enbodi nent can
accessTEHa OPNPGIRRTDNSCso T HatNeRe &6 Mg I atder $3M ndbR L PERRILESD

[0036]storage section 50 storages and manages video meta-information

described below. The video meta-infeormation may be stored in
the place where the system of this embodiment can access the
information, so that the storing place is not limited.

(0036]

Next, description will be given of viewpolnt mcvement
information transmitted from the client 2. The viewpoint
movement information of this embodiment contains the following
information.

* Position information of viewpoints for the overall regicn
Aw or position change information;

* Regeneration information or resoclution change
information.

[0037]

Continuing the description by returning once again to Fig.
2, the server 1 comprises a viewpoint information reception
section 60, a client status management section 70, a single stream
generating section 8C, and a single stream transmission section
90.

[0038]

13



Next, description will be given of viewpoint novenent information
transmtted fromthe client 2. The vi ewpoi nt novenent inforna&%ggu&%m
this enbodi nent contains the follow ng information. Position '
information of viewpoints for the overall region Aw or position
change informati on; Regeneration information or resolution change

i nformation. [ 0037] . Cpq%%guing t he description b rehgrn%&g,
once again t&"Ri PR SEHRTTEL EBRpIESELE N ot heni AP oFREFILSFS
reception section 60, a clijent_ status n nment_sectjon 70, sj ngl e
St 1 eant QENEPATI g CEERT DR BDLORA & OB GlE ST eaM 17 anchr SRtbRed thon
sectio 0.1l ] RL10 j 0ol Nt.dnfo L ;

r ecept ?%% g&é%?%ﬁ 26(5’£';Lr\°17§ce| végg‘?%’%o?ht a-r};lorai\?es\r{#\?ﬁ%ﬁén offljrl]%%i %ﬁg%kﬁgltgtﬁgg

been trgnsmict tad Syomt heysl heRk gemdr the-netponk 3, and supplies
this information to the client status managenent section 70. [0039]

The client stapys)managenent section 70 carries out managenent of
vi ewpoi nt novenent information, and transm ssion and reception of
control dataThst cearintg syatoc chatagpheanc s amsisages) torbeeexolmanged

with the client 2 at the tinme of stream ng delivery of audio and

vi deo mepagement of viewpoint movement information, and transmissicn
and reception of control data (streaming protococl compliance
messages) to be exchanged with the client 2 at the time of
streaming delivery of audio and video etc.

[0040]

The client status management section 70 carries out
processing to transmit some or all of the following information
to the transmission state information receiving section 208 of
the client 2, as transmission state information:

*viewing regicon information indication position, of the
viewing region Av contained in a transmitted viewing region video
bit stream, within %the overall region Aw;

* video meta informatiocon for video contained in the overall
region Aw or the viewing region Av.

(0041]

Within the transmission state information, viewing region
information is determined inside the single stream generating
gsection 80, and as described previously, this viewing region
information contains relative position information of the
viewing region Av with respect to the overall region Aw. A method
of creating this relative position information will be described
in the following. The overall region Aw is constituted by a

plurality of divided region videos, and so a transmitted video
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[ 0040] The client status managenent section 70 carries out
processing to transmt sone or all of the follow ng infornatiggmﬁ
the transm ssion state information receiving section 208 of the
client 2, as transm ssion state information: view ng region
information indication position, of the view ng region Av contai ned
inatransmtted viewng,region video bit stream wthin the overal,
regionOEMFhEVYH%%lﬁﬂt598%P8r%ﬁﬂﬁbﬁqﬂﬁt%ﬁ%ﬁﬁ@dﬁﬁﬁ%Wﬁb@fiﬁhFhBlBﬁé#&ﬁY
regi on Aw.or the view ng region Ay., 041 Wthin the

£ anonfedidled dhdl P BRRRE RO S ARG hgron PREbPHR: FoTa Av.
.determ i NSl t I t generat i {] 0 ad_a .
descr | Bog BraBusl v T o oo B g ot hr et P BanF sg B is
rel atiye it i-on d:Rfior i L WL N0l e0i i I
i R R R R R S Tk
posi ti pBrigefrorratin M +1488 Q@?Qbhb?dohnthﬁﬁd%HéfﬂMéKh,TbEeOMQQ@hb
region Aw is constituted by a plurality of divided region videos, an
Sso a trapgswint red detdemiKINIRIE0dndoeielipbhie tvinewdigentedi oo AMatsScn is
constituted by sonme of the plurality divided region videos
const i futeldy tsipe avisred | witlyi naspectAccortdiengiwgral posegyion RakenThis
within the viewing region Av is a position within the overall region
Aw t halepa ssépartatidte byl ewbogdEpgebnt Ry dias ettt wbghoAn foFmata @t heer
hand, the display region Ad determ ned by the viewpoint novenent

i nf or nBPE6R fivd 1fS 88 YPEpBEMf F2A1 RNt 2 PeBPdRe Tt b2t hec v eral ForagrbRted
Aw. Thjs nmeans th t he view ng region Av constjtutes infor ion for
Speci 197 nGoaR Bt THEMLESEh. TRaeg eI oLy boH oRet RBreTF F AL ea2hy - on
sone of_the.diyi . i.ons, constitutj. veral l_redi W, _Thi
opt it eqronti G PSR GRS 4 IR s a8l o O 2 bnde e
overl a i h | Y. b egi : 1 Y atih L i
over| 298l HHethorSiabay,enl R det siiaed B sV LeHIR by cne
Wi t hi nyi EapsAngSinivaiate 1REermation iW deorg@ta, i nformation is
information that is used in determ ning viewoint novenent
information poothe client side, and this information includes
information relating to the video itself and information relating to
viewi ng histonythd diffewirdenl, Biariplres winsniesioptatané ambdinatisn,
shown bel ow.

video meta informaticn is information that is used in determining

lqOI.doc

viewpolnt movement information at the client side, and this
information includes information relating to the video itself
and information relating to viewing history of the wvideo.
Examples of video meta information is shown below.
*+ Informaticn representing what type of video is at what
position within the overall regicn Aw, for example, in the case
" where the overall video Aw is made up of a single wvideo, -
information representing what type of objects (buildings,
vehicles, products, people etc.) are contained at each position.
* In the case where the overall video Aw is madeﬂup of a
plurality of different videos, genre information of each video,

cast informaticn, title information, video producer information,

language information, information on position where the video

15



-Information representi ng what type of video is at what position
within the overall region Aw, for exanple, in the case where Eﬂ&Ruoumc
overall video Awis nmade up of a single video, information '
representing what .type of objects (buildings, vehicles, products,
people etc.) are contained at each position. -In the case

where the overall video_Aw is.nmade of. a. plurali of different
T oS o b i I R EABE e aBn ot e el PRt b Hhal g car et -

i nf tion, vid d i nformation, | . i nf tion,

i nf or mat | on’ T HOARERGH WAGPETERE VA 5T SGRLEDS ok ek SHBRT Sxges
| nf or Mt QR QN AQSIdd %\A#' @%@Qst 8reontents .wi'?:rkgﬂ?e&?é( 69&955@ kggion
representing how often at pes of user viewed what types of videos

wi t hi naphecqyeeakh o 891 OR V% W ekl <95 1R ks RaFormdion by each
eval uation i nformafion by each user on the video (exanple: 5 grades

of evaliyati @m) .the videoF{eguepay:i H rmid HNof eprasaatiing how of ten
that video was viewed, currently or in the past, by a plurality of

users (hereaftefeqebftyetdntornstseei akby oselralieth sar o) tieel ahed tedeo
the view ng user of the client 2. In the case where the video
i s an Wdeertiesy@wbntcur rgot hyt poniontgenpeasand qur cductuoilihg olfj esers
of advertisenent, and information such as target age and target

gender (hRFERFAS DR SERLE Y9G tosa als T bdbsy el dbefurises ) inftlatgrd to the
viemﬁngghistory infornationcgt the user with respect to

advert V $EIfeRCs Ugo4%s] the clifRé di-ient status managenent section 70
further carries out exchangg of q&;gagﬁi conformng, to stream ng
protocol\Mtkl%Qrg%ﬁiﬁ@SEIl " SprotessSt Ag° seEt Pon® :fﬁ?ﬁ%ﬁﬁ?%%d

| ater) ; ok the ald£ah %enP/Esas@c@?:&ﬂPét?rd? g .t Bbﬁterc%ag'f%xpéf{:?gghlent,
are, for exanple, contfol “nessdges tequesting transni ssion, of pause
or st OQndOinbeﬁQt[nggﬂﬁ%léh 25 TBESRA9eSd AhCRELYERIgOHLe$EP8FOPmat ion

continuation etc.
etc. It is also possible to further include viewing history

information of the user with respect to advertisements.

[0043]

The client status management section 70 further carries
out exchange of messages conforming to streaming protocol with
streaming client processing section 203 {(described later) of the
client 2. Messages conforming to streaming protocol are, for
example, control messages requesting transmission, or pause or
stop, of video signals, or messages for carrying out session
continuation etc.

[0044)]

With this example, an example has been given of a structure
where the transmission state information is transmitted
separately from packets of the viewing region video bit stream,
but it is also possible tc adept an arrangement where the
transmission state information is stored in a header section of

a video bit stream packet and transmitted to the client 2. 1In
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Wth this exanple, an exanple has been given of a structure where the
transm ssion state information is transmtted separately fronkgaghgﬁgc
of the viewing region video bit stream but it is also possibletTo
adopt an arrangenent where the transmi ssion state information is
stored in a header section of a video bit stream packet and
transniéped to the cljent 2. In G\ZR1101.doc this case, the |

t r ansni-8<iSoR2§€at ENPnf HRRATEEF HOD SFENS-PEEd™ES 4t 1q réppspitted to

Secti oAG0 ARE bt HFRIATT onit b PaPbeOharagERaN  Cahtbh F0LE Stream
Accor dingly.. Lhe i deg. st peaghy eoelving 3961 o 201 of Lhe ELLeAL2or

acquires transmssion state i nformation from ader sectr1on,

trans”EE%tHQ§1ﬁ@tOFﬂBEBQGi%%lﬁhetMEeMP@éBts€¥%§%F¥Ecéiﬁiﬁéﬁgééﬁﬁon 201
determ nation section 209 (refer to Fig. 3). [0045]

Descri pti ReW11 eSO bl 1008 f izl i SWbh &t tde 2.n fNen St NG & ik @38
generating section 80 reads out a plurality of divided region video

bit stheamer Bickctsiareammd ntspeonftediesol fibrnationh eachhdi videgoint
region) constituting the view ng region Av specified by the viewpoint
nmov e rend vierfeoraratr irr metednede by rimhe arii@apaient i o o2 Gt (oafeecéiovifng -
section 60. The plurality of bit streans that have been read out are
then ré¢enstituted and output as a single stream As technology for
reconstitution, it is possible to use that disclosed in non-patent
literature 3[8p45étent literature 1, and detail ed description thereof

is omtted. [0046] . . The singl e streamtrapsni ssion secti 9

packet i zes t RESSPABIC o8t Py (I HARS LEGn Beher AF By By "ene i gl o 12°

S CALOEELA L AP LAD B0y U RSO 46 LORIEKE! e ool L)

audi o é&gﬁﬁ%&'HE%i@@C%l@Qo199t15%Qe%M%rwa@déQréaﬁ%dﬁ%9é$68¥¥§%@g

section 110, a neta-information input section 120, an audi 6 encodi ng

bi t resolution for each divided region) constituting the viewing
region Av gpecified by the viewpoint movement information
recelved by the viewpoint information receiving section 60. The
plurality of bit streams that have been read cut are then
reconstituted and output as a single stream. As technology for
reconstitution, 1t is possible to use that disclosed in
non-patent literature 3 cor patent literature 1, and detailed
description thereof is omitted.

[0046]

The single stream transmission secticn 90 packetizes the
single stream that has been generated by the single stream
generating sectioh 80, and transmits the packetized single bit
stream to the client 2.

[0047]

Further, the server 1 includes audio signal input section
100-1 to 100-n, audio enccding processing section 110, a

meta-information input section 120, an audioc encoding bit

17



G\ZRI 101. doc streanf audi o neta-informati on storage section 130, audio
bit stream extraction/ m xer processing section 140, and an aquﬁngfd
streamtransm ssion section 150. As for these elenents, it is roe
possi ble to use the technol ogy disclosed in non-patent literature 3
or patent literature 1, and detail ed description thereof is omtted.
[0048] [Struciural exanple of client] Next, .an internal . )
st r uct Gr&1S 38 EC ofetRelBCERE T it | FE D2 desErrhd@wiltdP m et2F BhcRit

N
cl i ent sR&%%%SSc'r’é%sﬁr?fééf’c@nzgéct%g' 180" _"ROAGENEDE IECL AR AR is
audi o Stream recelving section , anaudir o decoding section 206,

and an 3%%L9ﬂ9¥£Bth§%ﬁ%i @cg931o§. tg%%gg?@d%h?H%%Lﬁﬁggﬁppﬁiterature

constructed 1n a way simlar tot ol ogy descr n patent
literagupe batdefil o feserbpli oAnkhekeafi ey B deLdot [ 8R48hereor is
The client al so conprises the transm ssion state information
recei vbfag tseet.i on 208, the viewpoint novenent information

determ nation section 209, viewpoint information transm ssion section
210, video di8pK&yY control section 212, video display section 213,

and user/term nal information managenent section 230. [0050]

The transni séfomustatrali rgammt¢onlr edeevitdg section 208 receives
transm ssion state information that has been transmtted fromthe

server 1, nal@k§ réRaiRv8rpsdi etenGircr s theha Slitfgt egivdn L

AV mﬁtgerggggggb%%.%q hp%%%ggence to the block diagram of Fig.32. The

client 2 includes a videc stream receiving section 201, a video
‘decoding section 202, a streaming client processing section 203,
a client management secticn 204, an audio stream receiving
section 205, an audio decoding section 206, and an audio output
section 207. 8ince these elements may be constructed in a way
similar to the technology described in patent literature 1,
detailed description therecf is omitted.

[0049]

The client 2 also comprises the transmission state
information receiving section 208, the viewpoint movement
information determination section 209, viewpoint information
transmission section 210, video display control section 212,
video display section 213, and user/terminal information
management section 230.

[0050]

The transmission state iﬁformation receiving section 208
receives transmission state information that has been
transmitted from the server 1, namely relative position

information of the viewing region Av with respect to the overall
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G\ZR1101. doe region Aw, and outputs to the viewpoi nt novenent
informati on determ nation section 209. The vi ewpoi nt novenent
informati on determ nation section 209 automatically generates
vi ewpoi nt novenent information based on video neta-information
included in transm ssion state information received by the

informatiqgn state information receiving, section 208, or user/term nal

i nf or MEEEGRT APl FPOPERBU IS &t bl SYRP P raf PSR mation
sectio 30 regardl ess of. user's designation via a user _interface. .

Vi ewpol RE SHOVEIETCT T M orC det of A niat 7on° LaE TaRSB88 tontp b atien
genera I j 4 Lifor i I i,nt. i.nfor Lon
DT anont S5 aa LR T DS e he 2Pl I i S5 1Y UeRYER s LIRS
of decjgiRhent infoddtidheyReibnt MOVERRRY Based OnFastlbaAniARd ygeq
Movenent OF Cbjects Wthin Screen] In this case, viewolnt
nmovenenh iRhersiEld Db SsEgt &r thhedndsiikg i iedd opy I eREESARbFRGt ion
what type of video is at what position within the overall region Aw
Her e, asaitef dmfaidnontionbecneted i tdddtide ¥08eoort hees Atssroiind he
case where the overall video Awis made up of a single video for
exanpl enfiominerotatn anpdpfesent hagisval t eypénef. bbhfecmatbwn danggement
vehicle, product, person etc.) is contained at each position. To give
a furtBectspact B resanplessvw i Hsg distepbgniadd eiipce USGT pEearace.
vi deos, .in the case where fixed point video, distribution service

for di $EPMBGELNT BOYATRRE ggviﬁgméﬁmrdﬁ%wwn%ieﬁt SEE i AT i s

i I it f_pl . | ayi ithin th f
the oveREprEeb g Gae Pes B oRTUaT I TP b mPR e e et Eo
each paygr, %Q%FFng%Q&%%ﬁxﬁﬁkEgﬁgﬂqgg££§s;%%ﬁﬁﬂ}z%%q !%hg§f8@§%b95%s
to automatrtcal Yy etermne vi ewpol n novenen Informati on so at a

video gept gred Qi parfLeuhabnBlave Uei QER1101. doc the ball is

at the cénter of the viewng region Av, in accordance with this

posi tion inf o1ty oswpbhiher Aty Bakddencase i Where Ane e viend¥: Of
position informati on of objects also, it is possible to determ ne

Vi ewpodht epovenerdhimf®sraeéhdn on the basis of positions of detected
objects, by automatically detecting positions of objects within the
client. As tEcHhiulogysiaor vhiegiposipae dovigirestt iedogmiat iom fisodetecained!
video it is possible to use that disclosed in Wi Zeng, Jun Du, Wén
Gao, '@Fha AgTAraRE 1 RObUSP rABENEG NehjEat seypeneat vesleon 18 Z64/wiv:
conpressed vi deo using. the bl ock-based MRF nodel, 'Real -Tine |Inagin
pp. 290°83§108085 Ehdfic theanyedatldi Fedides &mi-pt ﬁ@ﬁetrhénsebePé‘m@ﬁ?ilt%g.o
(2) [Viewpain enment Based On_Video, Cat.eg O Cast Information
|1 ¢ hePEAUE S LT COFoT SOV HEB R § 5 adBLup BF AT Py=orL
differ i deo i.of arzmat i e e t] ,
't or et 5g, i EPe RO Bne Eon, Sra Srost: et srerier font angeidtion
| anguage,iBEQLHBLIPR L €ASH i deg;epnrstitulifigd he,oyerak! ¥idaact,
Aw. For exanple, assune a service such as a dranme video disfribution
Servi cgePbod BHSI.G PORMtNHe Vi Heesbstsbbut i OR . seryi gevet 8. fthRther
this case, it is possible to determ ne viewpoi nt novenent information
in thespederiefedampleabeghrd e sandi ut i sh S dhel asdod Bkesdrasedeos,
user viewing history information and profile information transmtted
fromthe skeeveasé¢ vbetrkeacfiertd Rodstt marsm skl o shat fonnermaieolior
or user history information and profile information that has been

st or eddiatrhbugliingne Zideki givaimik Ag caeridstaP ishrpEptiset sdatdum is
each video fromview ng frequency_information_w th respect to each
cat ego?PyVAaRaI&Fri 3tPLBARALAYIOENPLAYCLFORER RI-BYIAY WERPRIMGRed§Ereen

of the overall region Aw. Respective position information is

GNZR1101.doc

~assigned to each payer and the soccer ball within the screen,
and it is possible to automatically determine viewpoint movement

information so that a video centered on a particular player or
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hi story up to now, or (b) acquired by perform ng clustering and
meking into groups fromattribute information for category ang, .. 101 doc
artist, and then sorting for each video group. This ranking, is '
general ly inplenmented using content based filtering technol ogy (refer
to: Collaborative and Content-based Filtering for Item Recomrendati on

on Socijal Booknarkin bsites. T ogers and A. Van den Bosch. In:

o ooachRRgRe ot T ACKEREEELET 65 Lo MLy Tt o ey SE gt dagie
t he Socgi. , O- 16 s 3 Vi i t
Bagedoék%bogﬁgﬁﬁﬁﬁgﬁﬁﬁ%%t%%%?Q%éklonwsg&%éﬁﬁ%#%%g g:@%cg%%ﬁga%%m

the OV\%‘h@He ¢hdeo, %‘%hir?o ae; UPoAT 1 3 epliralsl by of jé@{@”élgbde%’ is

and each video has shooti'ng position informtion. s video sérvicé

i's usefpshoh 1@XBHRIE: e ik e YSRWISNSF albednd Heon$hakiNd TEAKI 196 basis
video distribution services typified by travel prograns, or a

si ght seei pg svitdem i st rdduébeadsebvicer Dy dpcaht gayeraaenly. ddddcting
current position information of the client 2 that is capable of being
aut omapoesiaceums et ush g PSwak htilne thk eclaise @t ke s vi ewpoohbgyovferent
information for noving the viewing region Av is determ ned taking

i nt o chhghdeprsricoabiiketr ebapgonshion betweeacpdsitli vhdéafior st Poasdble
t he videos constituting the overall video Aw and prsical position of
the clFentisg. thet disgsa$t@ o UeielRife VivewpdimtWsvedent 'Qingming
information in ogder to sort video grou%% in order of c&ggﬁst

di st antB2PPom RREUEHT PSP Rt of SERETGA MY 21 dhd fiie

bet veen WpdBas I REOr darce LN WISOdEed voe podkd) (VYRR If.

MovemeRt 'BasE I eW ng tory uency

I nf or %Eg?npﬁg&aﬁﬁrﬁéd@z sﬂé’)"’ ohbhen Qther L!a%?cF Sde@@ﬁééoée@%%iﬁﬁc;{nﬂ?s

t he user ient 2 haS viewéd, currently or in the past

eval uagheRabif QMo &f a video by each user (for exanple, 5 levels
of eval uation) are assigned to each video region (divided video)

Wi thin the oyveralVieegoamtAModdndii SEEasa, OBy HaldTdté@ory Or Cast
consideration the view ng frequency and the evaluation information, a
ranki ngnb6broevided vi deos is calculated, and it is possible to
automatically specify a video to be viewed. For exanple, by sinply
mul ti plyi ng ihetbeenbrg Wheqerdye apverpé levaldgat ifon,1s tmadepopsipll @
to calculate an index for specifying the ranking of each divided

vi deo.PFaFahety pf diififiezeng \méile% dé i ekt e sBR T APRyRE| BREG genre
users) . related.to the viemﬁggﬁusen of the client 2 are currentl

vi ewi niE8FTE A PEqU&RSF | Tt CEF R A CRow Tofitieh YhETRRENRR /i 1Y past,

it becorreg gossi.bl 2 L0 de(g erm'ge an opati mum Cgansfer p%%h. In th‘;.sdeo

way i tPTSOBo8E BPE G et T nFRE L RENIP S ot HC R ehfit TPAf AT i orf!
constituting the overall video Aw. For example, assume a service
such as a drama video distribution service or a music promotional
video distribution serwvice etc. In this case, it is possible
to determine viewpoint movement information in the order of drama
categories and artists the user likes based on user viewing
history information and profile information transmitted from the
server 1 tc the client 2 as transmission state information, or
user history information and profile information that has been
stored in the client 2. This- ranking can be (a) simply sorted

for each video from viewing frequency information with respect

to each category and artist contained in the stored viewing
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(5) [Viewpoint Movenent Based On Video Distribution Service Including
Adverti senent Vi deos] A video distribution service inckﬂgkﬂ&dm
advertisenent videos in each of the above described video )
di stribution services and systens is envisaged. In this case, it is
possi ble to determ ne viewpoi nt novenent information based on genre
and product information, target age,.target gender inforpation etc.

of thegé&%’ﬁy‘l §8dt8bP88t,°£ngbbna FehFfig ]agesgeﬁgaﬁnﬁgg_ CLyg§sFrIng and
Common_t 9.t he .above descrihed cases. (1) -. determ.nin he

L onpoR AR R SRER S it O S POt TR EmB - RBo o4 debs dngat and
effici l; t akj i nto Lde i ect v kel i ;

i vi def ST a5ss Eenet T ro R B P aRRE (e LET (R, Sanicing.

the exagphe Qfr0S) 1199 cfbAEERESS 1PRE VS o/ DZRI10]. ¢oq tRIs|fal |
position at which the video was shot,” and physical position at™ which

the cl teBhnd ey erklie rexbstcd 1 aaHopE@XVE kY dof ot ¥hded akiedeos 1 Wetrhing
the overall video Aw, nanely novenent distance within the screen.

Thi s sibjretiten Recansictetadi as cn Soavelli Bgokahekimg Delodl easi. IT t Begers
related art, and many al gorithnms have been proposed (refer, for

exanpl andt 8 . H¥sgi reR BoRuhi ndnei BroSeqR0oy , of BeheeACHppRexiSyst i dis
for max TSP', Information Processing Letters 75: pp.181-186). [0052]
Here, YSEKSHR® ©&r REREMMERCGEMISHENhmd themSord ads8ekyepRosd 2-16,
inforng%i n_managenment section 230 is information such as, for

exanpl ,Ogagt viewing history of the user, user information such as a

fil hysi cal i t] d, | ti i mat i f t he .
Vormihal  cur 12kt 10 5peelnty Merettn B5RRH00e & {Th e mhe PR g Lon]
but i t 4o her. . . - i i j ti .
Cransmi (41 ngSseFEoR TH0er S s ot Bt eR s L orEPB A 15
that hasqbegp detsrphoediny t b WiewRoidy: "PYesBEt sAOLEBHLI 98deo has

determ nation section 209 to the server 1.

shooting pesition information. This videc service is used, for
example, in a user generated video sharing service, video
distribution services typified by travel programs, or a
sightseeing video distribution service by local government.
With current position information of the client 2 that is capable
of being automatic acquired using GPS or the like as a key,
viewpoint movement information for moving the viewing region Av
is determined taking into consideration the relationship between
positioninfbrmationofthevideosconstitutingtheoverallvideo
Aw and physical position of the client 2. It is possible to
determine viewpoint movement information in order to sort video
groups in order of closest distance from the current position
of the client 2, and to move between videos in accordance with
this order.

(4) [Viewpoint Movement Based On Viewing History Of Other
Users]

Frequency information representing how cften other users
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[ 0054] The vi ewpoi nt nmovenent information determ nation
section 209 outputs viewpoint novenent information that has b
determ ned within the viewpoint novenent information determ na
section 209, and viewi ng region information representing position
information of the viewing region Av with respect to the overal
region Aw, constituting the transm ssjon state information fromthe
server PESidss ﬁg*ediléﬁr‘faﬁc*b}h?r%}l%lét# g}ﬁszfiew?ﬁkzﬁﬂﬁf?fa%y [Q53) the
A decoded . vi deo, si | _(hereafter referred.to as,view ng_region
ecodetiostandry rhit it UPBrhs SFag AR, e’ beose Mok P AL agg (Zor
decode the yi I : i.S. . 0, i .
?xgﬁ{‘lgl% 321%2%%?%%99135%%82 202 as%lcﬁ[}%éa{% th0 1 b8 Al ED ?‘%Slon

conjtrp e tldﬂ : / V! ew ng regl on.| . !on representi
posi ti gp;Qf ddi &1\ RY e ek deceded signal o Sy hputy fham tﬁ%ese, by

R1101.doc
on

vi ewpoi nt novenent information determ nation section 209 to t

di spl ayaGanlg' Antsecid@Nidd2atThe dinedlAye ®Dig r oke§86hicdN a2k2 aanverts
the view ng region decoded signal to a position within the display

r egi onedd lusitig v i efbigaregirgna i i ok 1vad iodhd anddedenpde o inpyehenllated,
information, and carries out adjustment of display position. After
that, &hd Ut s ppscaitrolitosestpoatit2 ldut ppesid WecoiddoViadbe sigmald.
that has had di splay position adjusted (hereafter referred to as

di spl afjoregkenPdec oded Sighamu kol p helad sphay et o f remienapse]d the
The display section 213 is constituted_by _an LCD (Liquid Crystal

Di spl a§yaéHabigani d tEE S(RPEELP SLERT RBsEBAGS)S panéRdsx £RE FPRE1LyAGY

di spl th i.spl i d ded si | s.that h b | i
G S 3ot e, i5R! 2 L0hon e, ig0al . hal.Dave b5en, SRRl el
VAL R T X e T

even | §etfigs USELo a9 BRk €ORSCHAUS) Y s RMed; tRe Yi LW AgehE8Y PRGYEELER g

interface or the Iike, discovery of new videos beconés possible even

whi |l e pagsb¥eloyn WRW Ngiyaelols ¥hde@sst, it becomes possible to
determine an optimum transfer path. In this way it is possible
to determine the viewpecint movement information.

(5) [Viewpecint Movement Based Cn Video Distribution
Service Including Advertisement Videos]

A video distribution service including advertisement
videos in each of the above described video distribution services
and systems is envisaged. In this case, it is possible to
determine viewpoint movement information based on genre and
product information, target age, target gender information etc.
of the advertised object, and on viewing user profiles.

{0051]

Common to the above described cases (1) - (5), determining
the viewpolnt movement information reguires moving between
videos most efficiently, taking into consideration respective

likelihocod of divided videos constituting the viewing region Av

(for example, with the example of position, closeness between
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[ 0058] [Operational Exanple Using Transm ssion Systenm] G\ZR1101. doc

Next, an exanple of processing by the server 1 and client 2 of the. .
. . . . . . .doc

transm ssion systemof this exanple will be described with reference

to the flowhart of Fig.4. First, the server 1 acquires a video

signal that has been output fromthe video signal input section 10

St SAl) ., t, the,vid i I Vi Sj i i 20
(5L, S s e S LA S olene Pesessl secl 190 2Py

[ t SA2). .Th tial, [ dj [ ti .30
0 o BCSySR S T o L340 P eLE LD PLPSESS I8 PREHAR
1o vfen;Siom 3,5a0 iuii g spcioolrate SLULASE, <008y Afepent

Wth this @Rt R hophEesehdlon §hieam iy d@di ugr FERRLHLIYY as a
stream group, and a high-resolution stream group are generated.

[0059] travelidextsaldemehi pRbbZ exeNdS ke | AblhBEAVRRW)OIaHA HMEFENt
information and a transm ssion request for requesting transm ssion of

t he bi tlgrdamds dmtdebsenveropobetien r84r, M6 xample, | tot Hassin,
client status nmanagenment section 70 of the server 1 receives the
transnRssi Bnbiegtesin,afd tBE 0¥} ewpBent ambpprediom trieves Vg msec TiSE ,
60 receives the initial viewpoint novenent information (step SAS),
the si Agfersedan gRAREasFhfIseetiter B0/ extPRct 814186 -stream from

t he vi deo bi& égr?an1group storage section. The single stream
transmi ssi onl882€idon 90 transmits the extracted bit streamto the

CLent 2 (518D S10Lcoth SAELeR: o1, 0L AL 2% L0 o0 A, SDpLL e based

o8BI y SLIGL SR ORORIA OO PSRL OLOSPTE L5 e s

correspQpdi AG ,t &dhex MERI10L-dRC viewing history of the user, user
information such as a user profile, physical position and
location information for the terminal currently operated as
client, in-use CPU information, etc., but is not limited thereto.

[0053]

The viewpoint information transmitting section 210
transmits viewpcocint movement information that has been
determined by the viewpoint movement information determination
section 209 to the server 1.

[0054]

The viewpolnt movement information determination section
209 outputs viewpolnt movement information that has been
determined within the viewpoint movement information
determination section 209, and viewing region information
representing pesition information of the viewing region Av with
respect to the overall region Aw, constituting the transmission

state information from the server 1, to the display control

section 212.
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range of the initial display region Ad. Since the view ng region Av
is made of the divided regions, the single stream generation gg&ﬁigpoc
80 can specify the video bit stream corresponding to each of div dee
regi ons and connect these, so as to generate a single streamto be
transmtted. [0061] At the client 2, the bit streamthat was
recei ved by 58 éideo streamreceiving section 201 is decoded by the
vi deo decodi Sedt i on 202, and the display control section 212

di spl t he. di,spl i d ded si | -1 hat bt.ained by.th
dLapes (heydianlax 20,0 desaier gLaneL L a3 OUELASd Bty
Here, W@%&otn]h%e\eo 's“it%ﬂ@i’f'?é‘% &kﬁ‘é%f&%iﬁ@ 98@%%" Q%e%”bi‘%ctslt‘%’éam
209 of thHeé client as reat ed new vi ewpol n novenent |1 ntormation

(step BABk whide elcRRlRY BY IROI V4 SOVEIESE 1 h YT QEBRE AN 209 LARSHH &%
by the viewpoint information transmtting section 210 to the server 1

(step BA8) di[s¥AB3} controlAbketilhatn1d f Wiewpoiview HhGr FBYLHOM IS
recei ved by the viewpoint information reception section 60 of the
server ik foamsitigire repreaan sl s polsdrd iyore péat letls tvo. dael g argidrt ddcbaed
the client 2. The client 2 can then continue to present the received
st r eanstignele Wssemy 8t epron6theS)iewpr Fity. mdP¢bentt he fdirgEtayon egi on
Ad is nmoved within the [imts of the viewng region Av as a result of
vi ewpoflff eFBERERHON HovebvePn £R9t ks tirepissilice et BPSpragtieg a2-
Ad is wthin the limts of the viemﬁn% region Av, it is not necessary

to updafE FHE RN TP+ EYF oRCFEdE Bilt? FIRERT tRat REoV YIRS D Ve
i ewi i Av. th ther _hand,. . in Fig. 12 . .the displ .
TG ESOLD a1 SLREE A 1 S 22 L B8 3P uing
i |t :af- \i i_nt : i t ' -
5 om0 Rl o PR AT 25 L
New Vi eWiNga £ BYLAMLAY 4B $8tme AP £ Qﬁs\ﬁ&eé/yir%%sriﬁﬂﬂ&{‘. Viz8Qs Pith St A

i s updated accordingly. 10064] [Effect First Enbodi nent ]
display control section 212 outputs a decocded video signal that
has had display position adjusted (hereafter referred to as
display region decoded signal) to the display section 213.

[0056]

The display section 213 is censtituted by an LCD (Liquid
Crystal Display) or organic EL (Electro Luminescence) panel or
the like, and displays the display region decoded signals that
have been supplied from the display control section 212 as an
image on the display screen.

[0057]

As a result of this type of processing, since viewing region
and resolution of the videco are changed automatically even if
the user has not consciously moved the viewing region via an
interface or the like, discovery of new videos becomes possible
even while passively viewing various videos.

[0058]

[Operaticonal Example Using Transmission System]

24



According to the above described first enbodi nent, since view ng
region and resolution of the video are changed automatically ‘Q@N&Qh&aoc
the client 2 even if the user has not consciously noved the view ng"
region via an interface or the |like, discovery of new videos becones
possi bl e even while passively view ng various videos. Al so, by
realizing thj %xgontrol in sed format within in the client_ 2, it

cl .
i s possible t' ch?&v%xf‘ﬁ‘é’%&bS ePIBSESSHEd & &8 RS R TaPrér Prgent

str.uct.ure and operati,on up to

Tontrof Bt FREr YR Gib AN ORE AN R Ra 1211 9B] el ped

[ 0065] ,,<2; ]g‘%)q_qi r@g§> , sgcond. odi.nen t
pyesen?l%%vgﬁg%%% wi Tl be esfclrcl)%%%érj_\%l\ieét tF%cr:I.égénbgé?%ﬁt ttﬁ%nggggﬁp 2‘
will bg-de3crddgd idediich fdetanm AL 00 RMPe LB MRY MR, signal
information is inplenmented on the server, and that information is

returnedphie thetsiefivero bysvay ghijhe mkikent thlen xiihﬁe&ieﬁ@%i@hi 8Avekion
this enbodi nent, elenents that are basically conmon to the
above- desceiskdd o sest iembadi dent deklihde iaksi ghed vhe saneirefiererecep
nuneral s, and conpl ex description avoi ded. [0066] Description
wil | b8AG vertd micheof ohdoai ngododer . (top T$aAEm sBhenpsystam region
Overvi ew G\NZR1101. doc (2) Structural exanple of server (3) Structural
exanpl @16PIGINCeRE OCEP STIEN SRICSSicth 38y shem $pre he L 6Rat Relduip! Ly OGPt
streams of different resolutions from videc signals constituting
each of the divided regions, and stores in the video bit stream
group storage section 40 (step SA3). With this example, a
low-resolution stream, a medium-resclution stream group, and a
high-resolution stream group are generated.

[C059]

Next, the client 2 sends an initial viewpoint movement
information and a transmissicn request for requesting
transmission of the bit stream from the server 1 {(step SA4).

[0060]

If the client status management section 70 of the server
1 recelves the transmission request and the viewpoint informatiocn
receiving section 60 receives the initial viewpoint movement
information (step SAS5), the single stream generating section 80
extracts a bit stream from the video bit stream group storage
section. The single stream transmission section 90 transmits
the extracted bit stream to the client 2 (step SA6). An examples
of display region Ad specified based on the initial viewpoint
movement information is shown in Fig.12(a). In this example,

single stream generation section 80 specifies viewing region Av

encompassing the initial display region Ad corresponding to the
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[ Overview O Transm ssion Systeni First, an overview of the

transm ssion systemof this exanple will be described by comparisgp, ..

wth Fig. 1. In Fig. 1 the viewpoint novenent information IS’

transmtted fromthe client 2 to the server 1. Conversely, with this

enbodi ment, the viewpoint novenent information is determ ned at the
ted tpo the client 2.

1 d.this.info ti, i 1 i )
oy ot oo s ARG ok T b QR LERRRR AGSY 40 LA b Gia regd on
fi t enbodi . 0068].,. . he. 1 h i i nt t
o or ETPSR R ok MR i videqt AOS18E5 ot nd DiRoRel ENRR bR ST,
o ThaBelRE ol DR LHE Il et bRl EIE N 0 AR A PAY SF R cn

can b?o@%i%@ée@”&eé&@hlsaéhbﬂ_ é@nh@cfth§h@9@y_esQ%rﬂ@%ﬁéﬂasﬂe a single
enbodi nent. Further,; with this second enbodi nent, by "determ ning

Vi ewpok Bk eBRyvereie it Ofi st teadw thin the server, it becone possible
to efficiently realize viewpoint novenent information. For exanple,

in the case pbodaflerm nati on of viewpoi nt novenent information on the
server, it is possible to use collaborative filtering technol ogy
(refer to Cohtabbeatrilienand ,Chteeti-thasetk®i |t ngagoreceamed by the
Recommendat i on on Soci al  Bookmar ki ng Websites. T. Bogers and A Van
den Bo%éfeO| §L IS0t cRF PGS LB ERETACY Relsyks ' d8CRBPRsRop the video

GZRI TBTCR04 Toh e Sl 7800 e PRFGS AmSUHAE Y v RUE R hPEERPT dHa
| ar g BIpuT, of MaeLs 91 VA5 LD SpNEE et g e,
boen 1608 USAORTOh Re er UPCI T aRa i ATFRooLl FERt BT e VFeupornr )
nmovement i nfpgyebion is returned to the server 1 sinultaneously wth
di spl aying an i mage corresponding to the display region Ad.
Processing aféee, t habnorHeher s@fyeint msvehensane fs-horibhe first
enbodi nent. [0070]
determination section 209 of the client 2 has created new
viewpoint movement information (step SA8), the created viewpoint
movement information is transmitted by the viewpoint information
transmitting section 210 to the sexrver 1 (step SA9).
[0063]
After that, if viewpcint information is received by the
viewpoint information reception section 60 of the server 1, a
single streamis similarly created tobe transmitted to the client
2. The client 2 can then continue to present the received stream
to the user (Step SA6 - $9). In Fig. 12(b), the display region
Ad is moved within the limits of the viewing region Av as a result
of viewpoint movement. However, in this step, since the display
region Ad is within the limits of the viewing region Av, it is
not necessary to update the viewing regicn video bit stream that

corresponds to the viewing region Av. On the other hand, in Fig.

12(c), the display region Ad is moved beyond the limits of the
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[ Structural Exanple O The Server] Next, a structural exanple

of the server 1 will be described with reference to Fig. 5. FkaRﬁofﬁc
a bl ock diagram showi ng an internal structural exanple of the Server
1. The server 1 of this enbodinment differs fromthe above descri bed
first enbodinment in being further provided with a vi ewpoi nt novenent

i nformati on determ natjon section 0. J0071 . Vi ewpoi_nt ,
movenefit SHRG et o that 2fad ESéHjl?Tetoef[r o Jn%‘&%%/nF hBOVFBRPSi-nt I this

FGH RO VL2 Ra B RS i h
1 ent S5y S g T B EF G bl 6 e BRenPBE b i HEE e B the
160. : Nomtok . , i .

Wil helseina eIttt v, o BB 01blritia £0bLon v 1 SEEL, 418 ] STewing

the_tr%@%&b%SW%Hé%fﬁfiiQEQéHﬁtE%g&?ﬂé%é&nﬂcégfaﬁﬂﬁl%q8g vi ewpoi nt
regi on managenent section 2209, R1101. doc vi ewpdi nt information

transm ssi onygeettijon 210, display control section 212, display
section 213, and viewpoi nt novenent information receiving section
220, but thi $E€feent X difd ef srét ommbbhdtimehttlhe first enbodi nent in
t hat the vi ewpoi nt novenent information determ nation section is not
provi ded. [0BZ8prding to the above described first embodiment, since
viewing region and resolution of the video are changed
automatically within the client 2 even if the user has not
conscicusly moved the viewing region via an interface or the like,
discovery of new videos becomes possible even while passively
viewing various videos. Also, by realizing this control in a
closed format within in the client 2, it is possible to achieve
the above-described affect without altering most of the server
structure and operation up to now, signals and control between
the client and the server, or the client structure.
[0065]
<2. Second Embodiment>
Next, a second embodiment of the present invention will
be described. With this embodiment, an example will be described
in which determination of viewpoint movement information is
implemented on the server, and that information is returned to
the server by way of the client. In the description of this
embodiment, elements that are basically common to the
above-described first embodiment will be assigned the same
reference numerals, and complex descripticn avoided.
[0066]
Description will be given in the following order.

(1) Transmission system Overview
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The transmi ssion state information receiving section 208 receives
transm ssion state information that has been transmitted fromdiphe .. ..
server 1, nanely viewing region information that is relative '
positional information of the viewing region Av with respect to the
overall region Aw, and outputs to the viewpoint regi on nmanagenent

sectio 209. [0074 The vi ewpoi nt novenent infornmation
recei vRaé %&&L{%W]Q;Zb FERBPYEs °thE SAiEipoi nt novenent i nf or mati on
fromt server d o ts t.o tihe viewpoint regi on managenent
secti oR%Z%&.&[Cﬁ%ﬁfS‘?af exg%gﬁ‘?hé’fvicé\ﬁpeol} t regi on nmanagenent section
2209 o u the, vd i e i t] m t he vi ewpoi nt
m)vemeg%lgi nr?foar natjiéo%wlgcg' \s/’?‘r%}é1 g?c%hé%%%?t %Qgﬂ%i\%i ewpoi nt
information tpaasy ssion section 210. [0076] The vi ewpoi nt

information transm ssion section 210 transmts the viewpoi nt novenent
information {hakrhasween TEoesNE8sbynt By sweampoi nt regi on managenent

section 2209 to the server 1. [0077] The vi ewpoi nt region
managenent sBiétson 220%wutyike f ethpg tregison d ifat nay s oamt bt tihs s
contained in the transm ssion G\ZR1101. doc

example will be described by comparison with Fig. 1.

In Fig. 1 the viewpoint movement information is transmitted
from the client 2 to the server 1. Conversely, with this
embodiment, the viewpoint movement information is determined at
the server 1, and this information is transmitted to the client
2. Processing subsequent to this is the same as in the
above-described first embodiment.

[0068]

The server 1 has a viewpoint movement information
determination section internally, with viewpoint movement
information being determined in this determination section and
sent to the client 2. Determinétion of the viewpoint movement
information can be carried out similarly to in the
above-described first embodiment. Further, with this second
embodiment, by determining viewpoint movement information
within the server, it become possible to efficiently realize
viewpoint movement information. For example, in the case of
determination of viewpoint movement information on the server,
it is possible to use collaborative filtering technology (refer
to Collaborative and Content-based Filtering for Item
Recommendation on Social Bookmarking Websites. T. Bogers and A.

Van den Bosch. In: Proceedings of the ACM RecSys 09 workshop

on Recommender Systems and the Social Web, pages 9-16, 2009.)
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state information received by the transm ssion state information
receiving section 208, and vi ewpoi nt novenent information fro%&b@ﬁmdm
server that has been received via the viewoi nt novenent infornation
recei ving section 220, to the display control section 212. [0078]

[ Operati onal Exanple Using Transm ssion System Next, an
exanpl e_ of processing_by the server_|land the client of the

t r ansni-8&itonR8 ¥F8ﬁ1%flatrt‘ﬂesa@?&ﬁlﬁl QEWA9Y Y ddsthibed OFi ? H &% rERES T
to the flowhart of Fi%. 7't$i“%ft thg% erver 1 acgu'res a \vi.deo

si gnal °Fhdf Shas B5Eh SUTHUt HFFORITRS 16”5 gnaF” nb&t"lé‘egct%% i A
(Step . the video region division processing section 20
divide§§%ﬁgr§?§%%3hcquired in step SB1 into one or nore regions (step
SB2). The pagppgbiregi on encoding processing section 30 then
generates a plurality of bit streans of different resolutions from
the video sigpalie eQngrt atidgsgash &int heldiyicded ir20baRSeon &Mt basis
stores in the video bit stream group storage section 40 (step SB3).

[ 0079] of viewpNexit mdieeméneninotmnansmint & hat rrensrbssh oneteduest from
the server 1 so as to transmt the bit streans (step SB4). [0080]
Once t heeckieenmestlat Lsndmnagehentclsectt ¢h Tl of vi hepsentemol amswei ves
the transm ssion request (Step SB5), the single stream generating
sect i ohAngQravwtigut sl BrEUsRpdaivrs pEE SV dy 1 hainpiltagle orisdipdi hih
novenent region fromithe video bit stream group storage section 40

e
and t he1ERLAYANGH a7 SWIRGE r 8GFERSPLASH N (£t Feanf §PLAanSAGHAY A%

the cf fent. 2 Y, be.2nghe, L SAm R30S 750 915eSbhena 8% 45450 F8k.
embodiment.
[0070]

[Structural Example Of The Server]

Next, a structural example of the server 1 will be described
with reference to Fig. 5. Fig. 5 is a block diagram showing an
internal structural example of the server 1. The server 1 of
this embodiment differs from the above described first embodiment
in being further provided with a viewpoint movement information
determination section 150.

[0071]

Viewpoint movement informafion that has been determined
by the viewpoint movement information determination secticon 150
is transmitted to the client 2 via a viewpoint movement
infermation transmission section 160.

[C072]

[Structural Example Of Client]

Next, the client 2 will be described with reference to Fig.
6. The client 2 comprises the transmission state information

recelving section 208, viewpoint region management section 2209,
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[ 0081] At the client 2, the video streamreceiving section 201
receives the viewng region video bit stream the video decodi@%R1101d0c
section 202 decodes the bit stream and a display region decoé% |
signal acquired by decoding is displayed as an i mage on the display
section 213 by the display control section 212 (step 537) . [0082]

Here, in the event that the viewoint povenent, i nfarati.on
det of ' AGHEGH TNaoPiEoR TRSG Ot e WerSRton HER (PR ALdH SReRgGIhEontrol

t inf td St S68) . .vi i nt t i,nf ti i
T anonEEERA 1 2 ke i ERaY ne SR e 1 i qat FERPPERre ARt
SECt'Oﬂn%@%n@ﬁﬁ&ﬂ?ré%rﬁﬁﬁ. Egcga%npbégnamgtQﬁﬁﬁpc§§g%§.éﬂjffg%rs from
VI ewpol Nt novenent | nfornatlon eterm nét| on sectl on 0 has not

creat egp¥ikeWOitHe MOVEOBNENLBHYMER G (11 CHREeDt cRbb iSit e ement
(single bit stream) continues to be transmtted (Step 12). [0083]

The cl LgfibraatyidsrddSethenk €€ 6hv e Mol HitnsBVEHBRY def.or mat i on
back to the server 1 (step 5310). [0084] It the viewpoint
novenent i nf oo@@ABion is received by the viewpoint information
reception section 60 of the server 1, then a plurality of bit streans
speci fi ed byThhetvapapdissti arowdregre linformmstion aneecextngceedtfioomz08
the video bit stream group storage section 40 by the single stream
genera??ﬁ@lgﬁﬁiﬁﬁﬁQ§m¥%$é9n5§Ia%e)lPﬁ?Kﬁ%%ﬂ@@ FBgfoRad PEEDi t
streamis generated, and further transmitted fromthe single_stream

t r ansnt$&8PGASEAY bROTOt BB TV eF ilenf29e(st EpCYBIY) FepPaessniormation

that is relative positional information of the viewing region
Av with respect to the overall region Aw, and outputs to the
viewpolnt region management section 2209.

[0074]

The viewpoint movement information receiving section 220
recelves the viewpoint movement information from the server 1,
and outputs to the viewpoint region management section 22009.

[0075]

The viewpoint region management section 2209 outputs the
viewpeoint movement information from the viewpoint moveﬁent
infermation receiving section 220 to the viewpoint information
transmission section 210.

[0076]

The viewpoint information transmission section 210
transmits the viewpoint movement information that has been
recelved by the viewpoint region management section 2209 to the
server 1.

[0077]

The viewpoint region management section 2209 outputs

viewing region information that is contained in the transmission
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G\ZR1101. doc At the client 2, a single streamthat has been
received by the video streamreceiving section 201 is decoded Ry.the
vi deo decodi ng section 202, the view ng regi on decoded si gnal )
acquired through decoding is subjected to positional adjustnment by
the display control section 212, displayed on the display section 213

3 St R BRSO 2B b BB b urelbonder
Lher e | SU ol N JENETONs | 0 SLTBYL 00 £ 300 BLILL R KA G o
Enbodi FRAt Lo rver +ASEORIENGLLO the Ahave desChbed;seemd:e novenent

enbodi nent, since view ng region and resolution of a v 0 are
changednzut-amatisakbr Wi Nsthe ieh 2mb, 2 evel dfsphey useichas skekion
consciously noved the viewing region via an interface or the like,

di scoveny .of new vi deos becomes possi ble even while passively view ng
various videos. In particular, since it is possible to determ ne

vi ewpoi nt noyefegaf information at the server side, it is possible to
sinmply inplenment detail ed novenent control taking into consideration
various and bEpsiresiiomfagr Rtdmpleudhiag Virewiswy: 6 seorfgstefn]ot her
users and attributes of video information etc., Also, this information
i s delivered'esdty ! erEEMLe QR PEPFRES bPErat FBR ebhsefdenbditdh e Rad s

t he sa s . jn the abqve-described first, enbodinent it_is, possible to
obt ai Nt R GBBVELABAFISSE LTt oM Thath: i GFATPLant i thaRGedPRor ibed

essent] gl stLucture and, operati gn of, the server and the client, or Lo
si gnal s~and~¢con (B Det heent haCLEridr ahd The cf T ent™ T 08 F

ebod HeAt 1578 Badh TS COMMBAt 0 TRoSs o T hb bgve: deser bad Firse
enbodi geBha 12Nt R0 BY & dshah bed sd@grrddiy on nixtd, ben@Mythed: region
division processing section 20 divides the video acguired in step
SB1 into one or more regions (step SB2). The partial region
encoeding processing secfion.BO then generates a plurality of bit
streams of different resolutions from the video signals
constituting each of the divided regions, and stores in the video
bit stream group storage section 40 (step SB3}).
[0C79]
Next, the client Z transmits a transmission request to the
server 1 so as to transmit the bit streams (step SB4).
[0080]
Once the client status management section 70 of the server
1 receives the transmission request (Step SB5), the single stream
generating section 80 extracts a bit stream specified by the
initial viewpoint movement region from the video bit stream group
storage section 40, and the extracted viewing region video bit
stream is transmitted to the client 2 by the single stream

transmission secticon 90 (step SB6).
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[ 0089] Al so, with this second enbodi nent, the viewpoint
novenent information determ nation section is included in the SERMST doc
1, but it is also possible to have a structure where the vi ewol n{ '
novenent information determ nation section is included in another
server than the server 1. The structure and operation in this case
can be underﬁ]ﬁgq fromthe previous description, and so detail ed
descri ption Be omitted. [ 0090] <3. Third Enbodi nent > '

Next, a third.epbodi nt_.of.th resent invention will.be described.,
Wth this e Edlg?nleentcfi%‘aenntex%’rrp?ehe w' IF5Be Saesé¥t Bed™ T Whi cRE“--°7 o1

det er ”"r[%g%g . LLpy \?WBQEHE; @?%%%i&@%%fﬁtéﬁ%%r@, 't’{]%'l ‘%‘I%fétoeﬁf%%éﬁeg

server, IS Inftormation rs not transmtt client ut

used i gebith o3t pBAMEXLHAG! AR 1P OCHSSL A, Vﬁﬂ&'ia“dti%%lsa%f ¥ely: I dek®ded
description of this enbodinent, elements that are basicall’y conmon to

the abgygndescrddiedrddrsy eabodiitnti Mdisheanssi grednt Rensp®on the
reference nuneral s, and conpl ex description avoi ded. [0091]

Descri giispiaw $&cheéogi ¥R biynt hbel f g 1 awiceg trdes e cfli)onl2 Adsis tssh GB7 ) .«
system Overview (2) Structural exanple of server (3) Structural
exanpl e of clPeRE]

Here, in the event that the viewpoint movement information
determination section 150 of the server 1 has created viewpoint
movement information (Step SB8), viewpoint movement information
is transmitted via the viewpoint movement information
transmission section 160 of the server 1 to the client 2 (step
SB9). If the viewpocint movement information determination
section 150 has not created viewpoint movement information, the
current bit stream (single bit stream) continues to be
transmitted (Step 12).

[0083]

The client 2 transmits the received viewpoint movement
information back to the server 1 (step SB10).

[0084]

If the viewpoint movement information is received by the
viewpoint information reception section €60 of the server 1, then
a plurality of bit streams specified by the viewpoint movement
information are extracted from the videco bit stream group storage
section 40 by the single stream generating section 80 (step SB11),
a viewing region video bit stream is generated, and furthe;
transmitted from the single stream transmission section 90 to
the client 2 {step 5B12).

[0085]
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(4) Transm ssion system operational exanple [0092] GN\ZR1101. doc

[ Overview O Transm ssion Systeni First, an overview OfGN&Qﬁom

. . . . . .aog
transm ssion systemof this exanple will be described by conparison
with Fig. 1. In Fig. 1 the viewpoint novenent information is

transmtted fromthe client 2 to the server 1. On the contrary, wth

e sorver SRoamt R St SR ST Lkatr e e h S SSh Rorete L
b oomede DL AL 80 S AR AV B A SRS EH B eechBRhAL ARV Ve
t he Seﬁ%%%dji'neirg%?:%]io 202 g}tﬂgaéteé’vyfrﬁ%gﬁélﬁ]&{ %léddec&%gnéﬁsa qlljlired

Vi ewpol nt nov I nanI’ mat i on erm SEect1on. ructure

oL e PE R el Bl L 0 YEL LS B A S R bentie $9ene
display control section 212, displayed on the display section
213 as a display region decoded signal (step SRBR7).

[0086]

At the server 1, processing transitions to step SB8 in order
to detect if there is viewpoint movement information creation,
similarly to the above (step SB1l2 - step SB§).

[0087]

[Effect Of The Second Embodiment]

According to the above described second embodiment, since
viewing region and resolution of a videc are changed
automatically within the client 2 even if the user has not
consciouslymoved the viewing region via an interface or the like,
discovery of new videos becomes possible even while passively
viewing various videos. In particular, since it is possible to
determine viewpolint movement information at the server side, it
is possible to simply implement detailed movement control taking
into consideration various and massive information such as
viewing histories of other users and attributes of video
information etc. Also, this information is delivered to the
client, and since operation subsequent to that is the same as
in the above-described first embodiment it is possible to obtain
the above mentiocned effect without significant change in
essential structure and operation of the server and the client,

or to signals and control between the server and the client.

[0088]
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Vi ewpoi nt novenent information that has been determ ned at the server
1 is output via the client status managenent section to the Skﬂ@ﬁ
stream generation section, and after that bit stream has been
extracted a viewing region video bit streamis generated and
transmtted to the client 2. [0095] [Structural exanple of the
server] Next, a structur |l e of the server | w

I [l b
descri bed wi PhRF&r OPSTEE 1Y F RS %&égp aggs o Yrocke o R rﬁﬁpgﬁ@\ﬂ%
i nt t, t I I t h . _The g 1 . thi
on eIk LU iR o e cevel b The Bevet L of LBy
[urt el Ao w0 21 R b TOYEIPD SO 0L op, ol EETLABLGM:

information dgpgeRi nati on section 150 determ nes viewpoi nt novenent
information and outputs to the client status managenent section 70.
[0097] a13Be ghienthstaddsSoRanaassBNheseGt tAB ¥ RPbRULSmovement
vi ewpoi nt nmovenent infornmation to the single stream generating

secti ohn8QrmAndeassidieafiiestibat séstiba $3menasuilderd tihe thier seranrd 1,
second enbodi nents. [0098] However, with this enbodinment, the
transnbssi bh statesonposanbilentoransgeai atedrtottime wvhieert tRebyithpoint
client status managenent section 70 includes not only view ng region

i nf or "REVEReMY difarmat henvaepesimiingt iqr oreation oF thelyicad rgn

region Av with respect to the overall region Aw, but al so vi ewpoi nt
movemeRRCLAEST S&LVsE than the server 1.7 The structure and operation

ﬁOl.doc

in this case can be understood from the previous description,
and so detailed description will be omitted.

[0090]

<3. Third Embodiment>

Next, a third embediment of the present invention will be
described. With this embodiment, an example will be described
in which determinaticon of viewpoint movement information is
implemented on the server, and this information is not
transmitted to the client 2 but used in bit stream extraction
processing within the server. In the description of this
embodiment, elements that are basically ccmmon to the
above-described first embodiment will be assigned the same
reference numerals, and complex description avoided.

[0081]

Description will be given in the following order.
(1) Transmissicn system Overview
(2} Structural example cof server
(3} Structural example of client
(4) Transmission system operaticnal example

[0082]
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[0099] [Structural Exanple O dient] Next, the client 2 wll
be described with reference to Fig. 9. The client 2 conprises £bg i doc
, :

transm ssion state information receiving section 208, viewpoin
regi on managenent section 3209, display control section 212, and
di splay section 213, but there is no processing section for sending

th i i t 1.nf ti . .[01Q0 The t 1 SSi
State | nf or mPTER NEveidA iy SEhF oF-208 SOF S ol ent 2 rocel ves
Lransm ssion.state iLf oLty on, that has heen dransm tL6d Lrome e, o
server 1, naine Yy VI ewpol nt” nbvenent I'nf ormat i on and refative positlon

I nf Orﬁe&gﬁgylteh%}ilif pel &éhE?ibg&ZW% pgaﬁt{u%ﬁ' .ﬂi@f.orlrtati on of

the viewmng region Ay wth respect “to the overall region Aw, and

outputs to thg wi@WIOLRE ¥iRQHOH: FRRRERIIRIN t S 1otk 32091 f PEdkmitted
The vi ewpoi nt regi on managenent section 3209 out puts vi ewpoi nt

movenefiromnforemaliienht & teldhaSsart et NY. r eph othé d@fitBbEON with this
representing position information of the viewng region Av relative

t o t hetbvedakmbreginom Aw tdrepohas hespmeedeiivetbiyat hent t andatesimdned
state information receiving section 208, to the display control

sect i oAn2ulze sABREY i ednddt reyiiorf dmidl hat iighusegr éseacitiy pvs siiogle
of this view ng region decoded signal is input fromthe viewpoint

nov enefit TEAFo IPS GH- HeR ef AP haPPoi 1$dett dii 2092 ¥ Bethé -di ¥pPEP LSt r ol
section 212. The display control section 212 conyerts the iemﬁnq}the

¢ ogi O OSEBEST SPGRAMALG-OF POSTTT GiF AR TR HEERERA SRR PR Pe ™

usi ng Vi ew ng -reqi i nfor mation and vi ewpoi nt novenent information,
and ca¥;%8§to&t%%5fﬁ% Treh rg?rdgéplay position. After that, the

di spl ay contfghggection 212 outputs a decoded video signal that has
had di splay position adjusted (hereafter referred to as display

regi on decodedeskt@rak) 10 itfte: h$Pl aycsRekiR 213 vidi921nt movement
information determination section. The structure of this
viewpoint information determination section may be the same as
that in the second embodiment described above.

[C094]

Viéwpoint movement information that has been determined
at the server 1 is ocutput via the client status management section
to the single stream generation section, and after that bit stream
has been extracted a viewing regicn video bit stream is generated
and transmitted to the client 2.

[0095]

[Structural example of the server]

Next, a structural example of the server 1 will be described
with reference to Fig. 8. Fig. 8 is a block diagram showing an
interhal structural example of the server 1. The server 1 of
this embodiment differs from the above described first embodiment
in being further provided with a viewpoint movement information

determination section 150.
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[ Oper ati onal Exanple Using Transm ssion System Next, an
exanpl e of processing by the server 1 and client 2 of the GNZR1101 doc
transm ssion systemof this exanple will be described with reference
to the flowhart of Fig. 10. First, the server 1 acquires a video
signal that has been output fromthe video signal input section 10
(Step SC1). Nﬁéé’ the video region division processing section 20

di vi des the V é]that was acquired in step SCL into one or nore

regi ons (Ste?h?C@le§§%§ntGN%%%%%éFggﬁfﬁyéééﬁ?ﬁig%fgﬁﬁgﬁqugg secﬁion

processi ng secti on then gener streans 0

di FTer egp gp0LHLLARS,E LARLYIACR9LERALS: CPBSHLEULNGNBAGH: Bhe LNS, che

di vided regions, and stores in the vi It stream group storage

sectiop14@ntStsah803)mah8408knt sectNexdt . 74he client 2 sends a
transm ssion request to the server 1 so as to transnmt the bit stream

(step 804). [0064] Here, in the server 1 extraction of a bit
stream specified on the basis of given initial viewoint novenent
information Tsecatieet subfua sangbemshiteanricd ccoidt vutped sbyitheoint
single stream generating section 80, and transmtted by the single

st r eanpransHits s nErryedtiiaon teothe g be isdmean gsirer BOB)g section 80.

Processing after that is the same as for the first and second
embodiments.

[0098]

However, with this embodiment, the transmission state
information transmitted to the client 2 by the client status
management section 70 includes not only viewing region
information which is relative position information of the viewing
region Av with respect to the overall region Aw, but also
viewpoint movement information.

[0029]

[Structural Example O0f Client]

Next, the client 2 will be described with reference to Fig.
9. The client 2 comprises the transmission state information
receiving section 208, viewpoint region management section 3209,
display contrel section 212, and display section 213, but there
is no preocessing section for sending the viewpoinﬁ mevement
information.

[0100]

The transmission state information receiving section 208
of the client 2 receives transmission state information that has
been transmitted from the server 1, namely viewpocint movement

information and relative position information that is relative
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[ 0105] At the client 2, the video decoding section 202 decodes
the single streamreceived by the video streamreceiving SECtkﬁﬁRﬁgﬁmc
and the view ng region decoded signal that was obtained by the '
decoding is positionally adjusted and di spl ayed as an display region
decoded signal by the display control section 212 on the display

section 213 (step .SC7). [0106] Here, viewpoint novenent ‘

i nfor rrHPiSd%Jioé‘aclr éé{%%‘%%/t%% ‘?ﬁe‘}/%%ivrfte‘fﬂﬁ%ri“eﬁﬂvﬂi’%fpo? r‘rﬁt@bﬁeSpeCt to
detern% atiaon sgﬁgion 150 of the er ver 1 (fte 808)., then .a

ol ural FEY 6B 5T SR T el A Ty THES vT BupEnt LrsPaaty region

i nfor i the video bit stream group storage
sectigﬁgﬁ%gﬁﬁﬂﬁﬂgxié%g%ggsé?ggk1generating section 80 (step 809), a

view ng regi ggighdeo bit streamis generated, and further transmtted
by the single streamtransm ssion section 90 to the client 2 (step

SC10). G\ZRipRlvde&ddit/]region mEHBLR&entdWddag shspbay ehitihe s

vi deo, the viewpoint novenent infornmation determ nation section 150
Cr eat esiewewioithtmamseartt 1hdbatwaaticon ass requilr ed, vdrd iref |weg ot hi s
in the operation of the single stream generating section 80 (step
SC10 - isffepr@ag8)on 10408 sEELfagt pfs itheoThinfoEnbbdomemtf] the viewing
According to the above described third enmbodi ment, since viewing
regi onT8AdONeR V| MRl DRI BF e Fhacovaraléhggedn At bhatikas bead tRCs iviesl
client 2 even if the user has not consciously noved the view n

r egi onP¥i BREN-TRAEIFE 886 OFr StRE S I Re O rHRsdSe A L gy \ﬁ%sorbg’&ﬁre§°
possib%ﬁ even W%é;e{gassi elé i.ew variaus videos. | n_particular,
since tHEr &40 (FERERY ssPGR TP ti o et weeh"the §efvér” and
the cli i e t.Q Vi [ NV . L nf. ' , |l

dot er i (AP or T ERBTE S Bt B BRI BEL L VTG RRg B Bl
V'e“‘Ugiﬁﬁguoﬁé“fkﬁhtka@ﬁttﬁbd%i%y%gﬁﬁ%rﬁhvéﬂéﬂta§d%yﬁﬁgﬁﬂ&ma|

tel evi si on broadcast, can be sinpli

determination secticn 209 to the display control section 212.
The display control section 212 converts the viewing region
decoded signel to a position within the display region 2d using
viewing region information and viewpolint movement infcrmation,
and carries out adjustment of display positicon. After that, the
display control section 212 outputs a decoded video signal that
has had display position adjusted (hereafter referred to as
display region decoded signal) to the display section 213.

[0102]

[Operational Example Using Transmission System]

Next, an example of processing by the server 1 and client
2 of the transmission system of this example will be descriked
with reference to the flowchart of Fig. 10. First, the server
1 acgquires a video signal that has been output from the video

- signal input section 10 (Step SC1l). Next, the video region

division processing section 20 divides the wvideo that was-

acquired in step SCl into one or more regions {step SC2). The
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[0109] The present invention is not limted to the
above-descri bed enbodi nents, and various nodifications can GNZRII0LA
additionally be obtained within a scope that does not depart fFER Phge
spirit of the invention. For exanple, with this enbodi nent vi ewpoi nt
novenent information is automatically determ ned by the viewpoint
novenent infaqrmati.on deterg}nation section, but in_conjunction with

this i PerdIQlsd o HRCIBRIVRE ACSEFUBEUPECHISTe 3T LRSI REDFFFfh
0O TR PO LER (LTRSS LIS PLLREP BB SIS o v
noze, bt SORMR SSEr e Ui e 990 SIS IRD SR <o
transmggi QN SYS UM COFPELRI BE A IANSHU $S1 98-HRbh and @ tdSVies nt
nmovenent information determ nation section, wherein the transm ssion
unit conprisesi103] a video region division processing
section for dividing a video region of an input video signal into a
speci fi ed nurbet,oftheegildne t ahdsgader at icag:rasmpl 48 Bdh t yegliesegiten the
di vi ded vi deo signals corresponding to each of the divided regions

obt ai nedrlygrt He sh @i on; transmit the bit stream (step SC4).

[0104]

Here, in the server 1 extraction of a bit stream specified
on the basis of given initial viewpoint movement information is
carried out, a single stream is constructed by the single stream
generating section 80, and transmitted by the single stream
transmissicn section 90 to the client 2 (step SC6).

[0105]

At the client 2, the video decoding section 202 decodes
the single stream received by the video stream receiving section
201 and the viewing region decoded signal that was obtained by
the decoding is positionally adjusted and displayed as an display
region decoded signal by the display control section 212 on the
display section 213 (step SC7).

[0106]

Here, viewpoint movement information is created by the
viewpolnt movement information determination section 150 of the
server 1 (step SC8), then a plurality of bit streams specified
by the viewpoint movement information are extracted from the
video bit stream group storage section 40 by the single stream
generating section 80 (step SC9), a viewing region video bit

stream is generated, and further transmitted by the single stream

transmission section 90 to the client 2 {step S5C10).
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an encodi ng processing section for generating a plurality of video
bit streams by encoding the plurality of region divided video s pii01doc
si gnal s; a video bit stream group storage section ?or
storing a plurality of video bit streans that have been generated by

t he encodi ng processing section; a transm ssion bit
strean1gener?bggg section, for extracting the video bit streamfrom
the video bi réan1group st orage section based on the viewpoint

movement i nf Eﬁ%tnie(?:“ ﬁ.ﬁ}eirlﬁsdf?fggagggﬁ gﬁj%d aﬁ%’dé&e E’ﬁ%"‘@%%oint

nmovenent i nformation na geherating a

transnh%%%%%d@(¥ﬁ¥$&¢a§£5ﬁaﬁbtg@%inat'on sectipf ﬁ%@egéﬁéfi ream

transm ssion section for transmtting the transm ssion Vi It

streamyt Babowas GNP S DY rbbhRakEARSHSHL Didq st gaNgenerati /G 1 s
section to the receiving unit, wherein t he vi ewpoi nt novenent

i nf or mahi e deier 4t NEh i tBecti A1 kSs €p8shIdeiefat OndedeEvi BL 80 (step
vi ewpoi nt novenent information in G\ZR1101. doc order to specify a
regi onsSofl 0avish@mgS&RIbj ect from anong the video regions; and

t he vi ewpoi nt novenent information determ nation section is further
configured t60a0Bdmatically determ ne the viewpoint infornmation,

regardl ess of user instruction, based on specified data.
[Effect Of The Third Embodiment]

According to the above described third embodiment, since
viewing region and resolution of a video are changed
automatically within the client 2 even if the user has not
consciously moved the viewing region via an interface or the like,
discovery of new videos becomes possible even while passively
viewing various videos. 1In particular, since there is no
transmission or reception between the server and the client with
respect to viewpoint movement information, and all determination
is carried out at the server side and reflected in the viewing
region video, client side processing, such as conventional
televisicon broadcast, can be simplified.

[0109]

The present invention is not limited to the above-~described
embodiments, and various modifications can additionally be
obtained within a scope that does not depart from the spirit of
the invention. For example, with this embodiment viewpoint
movement information 1s automatically determined by the
viewpoint movement information determination section, but in
conjunction with this it is also possible to have a structure
where viewpolnt movement information is operated from a user

interface on the client. Remaining structure and advantages are

39



2. The transm ssion systemof claim1l, further conprising a receiving
unit, wherein the viewpoi nt novenent information deterq&gﬁﬁbﬁp

doc
sectlon is included in the receiving unit, and t he vi ewpoi
moverent i nformation determnation section is configured to transmt
vi ewpoi nt novenent information that has been determ ned to the

the v b0l MM Aot o AT a%?ﬁ%nns%éf\gﬁ ﬁﬁ%&%ﬂfﬁ%ﬂﬁc? H;ﬁ%. Sihopagesd
| thechEansTIsal on unlteo 4. 109 L ansiLos)on svalen ok ehaimdy

wher ei i novenent ornéilon rnlna T Section is

i ncl uded as part of anot her server besi des the transnlsS|on unit. 5.
The transm ssion system of any one of claiml1l to claim4, wherein the
specified data is any of a past view ng history of the sanme user,
view ng history of another user, view ng user profile, associations
between a plurality of region divided videos, weight assigned to each
regi on divided video by a video provider, novenent information for
objects within the video GNZR1101.doc regi on, current physical
position of a user, or information associated with the position. 6. A
transm ssion unit, conprising: a video region division
processi ng section for dividing a video region of an input video
signal into a specified nunber of regions, and generating a plurality
of region divided video signals corresponding to each of the divided
regi ons obtained by the division;
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an encodi ng processing section for generating a plurality of video
bit streans by encoding the plurality of region divided video

. . . . GNZR1101.doc
si gnal s; a video bit stream group storage section for storing
a plurality of video bit streans that have been generated by the
encodi ng processing section; a viewpoi nt novenent information

det erm pat,i on section for determ ning viewoint novenent information
in ordgﬁaﬁﬁmkpecify a region of a view ng subject fromanong the

vi deo regi ons; a transm ssion bit stream generating section
for extracting the video bit streamfromthe video bit stream group

storage sect honybased n dihe P oL, PpYERBNL | BLALABLLOD.L Al hasa

been generated VI ewpoli'nt novenent rmati on termnation

secti o,y aogp0eRerRbvBRA Ll {ARSPhasHOR YEdeembint tSIdEaRL ARG, whereith
video bit streamtransm ssion section for transmtting the

transm ssi ontMede@abisinigdeam that wWempaeressat ed by the transm ssion
bit stream generating section to the receiving unit, wherein the
vi ewpoi nt novenentai nidepatreoi cadetdeirm stadn oprseetkisdmg G¥RUIEA . floe i S
further configured to automatically determ ne the vi ewpoint
i nf or mdt.vorlincegariflessrafiouserf Bnsinpoti ohdebasegnah isperief spdcddtiad
7. A transm ssi on net hod, conprising:
number of regions, and generating a plurality of region divided
video signals corresponding to each of the divided regions
obtained by the division;

an encoding processing section for generating a
plurality of video bit streams by encoding the plurality of region
divided video signals;

a video bit stream group storage section for storing
a plurality of video bit streams that have been generated by the
encoding processing section;

a transmission bit stream generating section, for
extracting the video bit stream from the video bit stream group
storage section based on the viewpoint movement information that
has been generated by the viewpoint movement information
determination section, and generating a transmission video bit
stream; and

a video bit stream transmission section for
transmitting the transmission video bit streamthat was generated
by the transmission bit stream generating section to the
receiving unit,

wherein

the viewpoint movement information determination section

is constructed to determine viewpoint movement information in
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a video region division processing step for dividing a video region

of an input video signal into a specified nunber of regions, 1101.doc
generating a plurality of region divided video signals correspondi'ng
to each of the divided regions obtained by the division; an
encodi ng processing step for generating a plurality of vi deo bit

streans encoding the plurality on di vi ded video signals;

a step® 61dy &9 ﬁg"% ‘p’ijflﬁrgl fE§Lor \‘?%dé'o iV Ste e%ﬂ%ﬂ?ﬁ‘ét %ﬁai‘i‘e Feeq the
generate |n Epelencodlng processing step into a video bit stream
group Stor rage sEcti o a transm ssion bit stream generating

step, for em{iﬁ@%f@w%ﬁ?n%'rﬂ@ Héht%ﬁ?é‘%gg%ﬁ 8%1:%%1‘6‘5&%9{ Bkction

novenent i nformation has een gener ate e vie

nmovenent eQkehat o A8t nad 'aQIt&ﬁ&tPlééPﬂytJi‘@t¥'1:ﬁ\§91eb‘the5§r&%%@01nt
group storage section, and generating a transm ssion video bit

streanin&ddmation, @e\gagi&m_@t,é St BRI EhARFWARSI O, Hetfed @h specified
transmtting the transm ssion video bit stream that was generated in

the trdasmi.ssion bit stream generating step to a receiving unit,

wher ei n in the viewpoi nt novenent infornation determ nation
step, viewpoint novenent information is determned in order to

specify a region for view ng fromanong the video regions, and
furthe#-i n t hBeviERPEMHS Siferfditt $ThfoF rfatd bR 1 o\NPRIEberdeemprising a

recelving unit, wherein

the viewpoint movement information determinatiocn section
is included in the receiving unit, and

the viewpolnt movement information determination section
is configured to transmit viewpoint movement information that

has been determined to the transmission unit.

3. The transmission system of claim 1, wherein the viewpoint
movement information determination section is included in the

transmission unit.

4. The transmission system of claim 1, wherein the viewpoint
movement information determination section is included as part

of another server besides the transmission unit.

5. The transmission system of any one of claim 1 to claim 4,
wherein the specified data is any of a past viewing history of
the same user, viewing history of another user, viewing user
profile, associations between a plurality of region divided

videos, weight assigned to each region divided video by a video

provider, movement information for objects within the video
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determ nation, the viewpoint information is automatically determ ned,
regardl ess of user instruction, based on specified data. 8. A C(&'ERHBEJOC
program for causing the nethod of claim7 to be executed on a

conput er.

region, current physical position of a user, or information

assocliated with the position.

G. A transmission unit, comprising:

a video region division processing section for dividing
a video region of an input videc signal intec a specified number
of regions, and generating a plurality of region divided video
signals corresponding to each of the divided regions obtained
by the division:;

an encoding processing section for generating a plurality
of video bit streams by encoding the plurality of region divided
video signals;

a video bit stream group storage section for storing a
plurality of video bit streams that have been generated by the
encoding processing section;

a viewpoint movement information determination section for
determining viewpoint movement information in order to specify
a region of a viewing subject from among the video regions;

g8 transmission bit stream generating secticn, for
extracting the video bit stream from the video bit stream group
storage section based on the viewpoint movement information that
has been generated by the viewpoint movement information
determination section, and generating a transmission video bit
stream; and

a video bit stream transmission section for transmitting
the transmission video bit stream that was generated by the
transmissionbit stream generating section to the receiving unit,

wherein |

the viewpoint movement information determination section
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is further configured to automatically determine the viewpoint
information, regardless of user instruction, based on specified

data.

7. A transmission method, comprising:

avideo regiondivision processing step fordividing a video
region of an input video signal into a specified number of regions,
and generating a plurality of region divided wvideo signals
corresponding to each of the divided regions obtained by the
division;

an encoding processing step for generating a plurality of
video bit streams by encoding the plurality of region divided
video signals;

a step of storing a plurality of video bit streams that
have been generated in the encoding processing step into a video
bit stream group storage section:

a transmission bit stream generating step, for extracting
the video bit stream based on the viewpoint movement information
that has been generated in the viewpoint movement information
determination step from the video bit stream group storage
section, and generating a transmission video bit stream: and

a video bit stream transmission step for transmitting the
transmission video bit stream that was generated in the
transmigssion bit stream generating step to a receiving unit,

wherein

in the viewpoint movement information determination step,
viewpolint movement information is determined in oxder to specify
a region for viewing from among the video regions, and

further in the viewpoint movement information
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determination, the viewpoint information is automatically
determined, regardless of user instruction, based on specified

data.

8. A computer program for causing the method of claim 7 to

be executed on a computer.
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