WO 2011/ 145539PCT/ JP2011/ 061127 1 Desc,ription. Title of the Invention
MULTI PLE- SI TE DRAVWN- | MAGE SHARI NG APPARATUS, 5MULTI PLE- SI TE DRAVWN- | MAGE
SHARI NG SYGPREM/14MBYHOD EXECUTED BY MULTI PLE-SI TE DRAVWN- PUIRGE20SHARING
APPARATUS, PROGRAM AND RECORDI NG MEDI UMiTechni cal Field 10The present .
invention relates to a nmultiple-site drawn-i nage sharing devi ce that causes
drawn i mrages drawn on white boards or the like as drawi ng objects to be
shared between nmultiple sites, a multiple-site drawn-i nage 15 sharing
system a nethod executed by the mi&$pFeéPdit@ndr awn-i mage sharing
apparatus, a program and a recordi ng nmedium Background Art 20l n recent
years and continuing to the

Title of the Invention

MULTIPLE-SITE DRAWN-IMAGE SHARING APPARATUS,
5 MULTIPLE-SITE DRAWN-IMAGE SHARING SYSTEM, METHOD
EXECUTED BY MULTIPLE-SITE DRAWN-IMAGE SHARING

APPARATUS, PROGRAM, AND RECORDING MEDIUM

Technical Field

10 The present invention relates to a
multiple-site drawn-image sharing device that
causes drawn images drawn on white boards or the
like as drawing objects to be shared between
multiple sites, a multiple-~site drawn-image

15 sharing system, a method executed by the
multiple-site drawn-image sharing apparatus, a

program, and a recording medium.

Backgfound Art

20 In recent years‘and continuing to the
present, telephone conferences, video-phone
conferences, or the like have become pervasive
due, for example, to the globalization of
corporate activities and an increase in

25 collaborative operations between multiple sites.



present, tel ephone conferences, video-phone conferences, or the |ike have
becone pervasive due, for exanple, to the globalization of corporate
activiti esoand/@assspncrease in 25 col | aborati ve operati orsThetomeesiizul ti pl e
sites. WD 2011/ 145539PCT/JP2011/ 061127 52_Si nce the tel ephone conferences
are held mainly based on audio signals, they are sonetines insufficient
fromthe vi ewpoi nt of recording and conprehension. Further, the video-phone
5 conferences have becone popul ar since information can be conveyed in real
time and per$éods . t Hewdvet e pthheyegiomn f egen e pr ot enb etlndt madadi tut ed
hardware devices are required, installation cost is likely to becone high,
and 10 the dpprageneht 0fdiAadesIBA 1di spLiP BcrEensS PBEFifMeEult at
respective sites. Further, in order to link nultiple sites to each other at
the same ti n’b?stuhfe?écéﬁ%%sfgoﬁ?oBP@theHé’éﬂﬂﬁ Loserdeabt?net i ng a
vi deo conference sg/stem. 15Pat %nt D}cl)curren% 1 di sal oses, a renote conference
support syst eRTPIrERRSH P ng, "WHehEdnf ef Bice&* 4FE TRPA™& renpte

conference roo ercoplfceerse%g‘}enforgati on draV\Tagn Stlhecvevhite boards of the
respective coRf'erehts Foonk odif the i T eP2® hodfds oF °Fhe other parties. To

this end, the,remfe gy e ggﬁ%&“%‘%{&?%%{ em,i g LOoNT it&%dédah% have two

projectors that are instal in each of “remote places and project
projection ipBges @pd have; @, aefdel thalyt GARA 13 < i gbngr SB1iHRges that

shoul d be projected to the two
that dedicated hardware devices are required,
installation cost is likely to become high, and

10 the arrangement of images on display screens is
difficult at respective sites. Further, in order
to link multiple sites to each other at the same
time, there arises a problem in bearing a cost
for constructing a video conference system.

15 Patent Document 1 discloseé a remote
conference support system for displaying, when
conferences are held at remote conference rooms,
conference information drawn on the white boards
of the respective confefence rooms on the white

20 boards of the other parties. To this end, the
remote conference support system is configured
to have two projectors that are installed in
each of remote places and project projection
images and have a server that transmits original

25 images that should be projected to the two



WO 2011/ 145539PCT/ JP2011/ 061127 -3 projectors. Each of the two projectors
has an i mage pickup unit that picks up a drawn i nage drawn on a screen onto
whi ch t hewpnrojieabsison i mages are projected and has a trapremiJssiionelazi t 5
that transmts the drawn i mage picked up3by the i mage pickup unit to the
server. The server has a synthesizing unit that synthesizes the drawn inage
received fromone of the two projectors with the original inmge and a
transfer unit that 10 transmts the inmage synthesized by the synthesizing
unit to the BEiere of otthe- t wBagitoj @€t drise two projectpisverasi @it he renote
conference support systemis used at plural renote places, 15i.e., if it is
used at mul t PRI} PeS kP M Fleqlidd Pd Ik andmi t2 | ARG cdFeEPonding to
t he nunber of sites where the i mages are received, thereb gi ving rise to a
probl em t hat IpPIEes8Png | B SR eBAH Of "PHE R £ iPIEPé‘a?s%E. °Further, in 20

t hi , h of the sites i i h dedi cat ed uni t t abl
Lo the ml t1 pié S fedre pEOISCLEYUIRE hr 40K SRS Lo e Tt ©

probl ems o n the copyentd onal arf that, the degdicated ynid gdapipblgeto the
multiple sites

image pickup unit to the server. The server has

a synthesizing unit that synthesizes the drawn

image received from one of the two projectors

with the original image and a transfer unit that

10 transmits the image synthesized by the
synthesizing unit to the other of the two
projectors.

However, if the remote conference
support system is used at plural remote places,

15 i.e., if it 4is used at multiple sites, it 1is
required to transmit images corresponding to the
number of sites where the images are received,
thereby giving rise to a problem that processing
load at each of the sites increases. Further, in

20 this case, each of the sites is required to have
a dedicated unit adaptable to the multiple sites.

As described above, there arise the
problems in the conventional.art that the

dedicated unit adaptable to the multiple sites

25 is required to share drawn images drawn on the



25 is required to share drawn i mages drawn on the WO

2011/ 145539PCT/ JP2011/ 061127 -4 white boards as draw ng objects between the
mul ti pl e wot2esl/apsd9t he processing | oad at each of the mectrijprmai/séties

i ncreases. Patent Docunent 1: JP-A-2005-24303886 5 Disclosure of Invention
The present invention has been made in view of the above problens and may
have an object of providing a nultiple-site drawn-inage 10 shari ng
apparatus that is capable of causing drawn i mages drawn at nultiple sites
to be shar edWiiittfoub ciaicd @agisngd rRe ot dcedsi wgtisodee b egdehtbie t he sites
and facilitates the_ sharing of the drawn inmages. The_present invention may
al so 15 havem#n tobp &6t oF tBPo\A URNnG & MBIt 854ine HPah-# fege Shari ng
system a net hod executed,b%_the,nultiﬁée-site drawn-i mage shari ng

appar at us, a°pr ddtanfttendt B %ecdr diSfy hBGiTHA SAScording to an aspect of the
present 20 invention, there js provide mul 11 pl e-si r -i.mage sharing
apparatus that causes Fﬁ%ﬁ%% dPéﬁﬁu%ﬁng%:%indh%g%é@?gigFg6ﬁ%£%%at nul tiple

sites to5be shared between the draw ng objects.

Disclosure of Invention

The present invention has been made in
view of the above problems and may have an
object of providing a multiple-site drawn-image

10 sharing apparatus that is capable of causing
drawn images drawn at multiple sites to be |
shared without increasing the processing load of
each of the sites and facilitates the sharing of
the drawn images. The present invention may also

15 have an object of providing a multiple-site
drawn—-image sharing system, a method executed by
the multiple-site drawn-image sharing apparatus,
a program, and a recording medium.

According to an aspect of the present

201 invention, there is provided a multiple-site
drawn-image sharing apparatus that causes images
drawn on drawing objects provided at multiple
sites to be shared‘between the drawing objects.
The apparatus includes an image storage unit

25 configured to store the images drawn at the



The apparatus includes an image storage unit 25 configured to store the

i mges drawn at the WD 2011/145539PCT/JP2011/061127 -5 respective sites;
an i mage wynvhesssbng unit configured to superinpose angcsyrtheséiasy t he

i mges stored in the inmage storage unit gn-a manner so as not to include
the images drawn at 5 transm ssion destinations; and an image transm ssion
unit configured to transmt the inmages synthesized by the i mge
synthesizing unit to the respective sites. According to another aspect of
the 10 presehesiprehtiven, sthere’ | 8Npricvded |y itilhte pi eigiq eudidwn- | mage
sharing system having a nultiple-site drawn-inmage sharing apparatus that
causes i mageS odfahmuse HraRki FRBF AR pLoVA B SHR FPSii @ Sift%es to be
shared between the 15 drawi ng objects and having clients that extract only
i nfor mati on HRARE 2t SHAF St gs“ f{?Bﬁn tHB2 Pifages Cditdin BA tthel 8r i ng
objects. The nmultiple-site drawn-i maqﬁ fh%rii nghap'par atus includes ?n i mge
storage uni t™EoHS Guf€d 38 20 st bPe thel Myes"dr awh® I€ T hdT P&<heldfi ve

o1 es) an | TRYS syRies ShNg. LN | ean(igured, 19 supetjympose and synt hesi ze

t he i magés ored 1 n the 1 nmage S orage uni't 1n a nanne 0 as not to

tnclude the }ages, dLaWbAl Wi ANSELTY PRuTR deEL NALLARS: 8ndral | mage
images synthesized by the image synthesizing
unit to the respective sites.
According to another aspect of the

10 present invention, there 1is provided a multiple-
site drawn-image sharing system having a
multiple-site drawn-image sharing apparatus that
causes 1images drawn on drawing objects provided
at multiple sites to be sharéd between the

15 drawing objects and having clienfs that extract
only information drawn at own sites from the
images drawn on the drawing objects. The
multiple-site drawn-image sharing apparatus
includes an image storage unit configured to

20 store the images drawn at the respective sites;
an image synthesizing unit configured to
superimpose and synthesize the images stored in
the image storage unit in a manner so as not to

include the images drawn at transmission

25 destinations; and an image transmission unit



WO 2011/ 145539PCT/ JP2011/ 061127 -6 configured to transmt the inages

synt hesi zed by the inmage synthesizing unit to the respective sites.

Accor di ngwbaosiiskizeanot her aspect of the 5 present invertraroii/banes is
provi ded a nmet hod executed by a nultiplegsiite drawn-i nage shari ng appar at us
t hat causes drawn i mages drawn at two or nore renote sites to be shared.
The nmethod includes storing the i mages drawn at the 10 respective sites;
superi nposi ng and synthesizing the stored inages in a nanner so as nhot to

i ncl ude the ¢madesgdrawh e transaingsi ohhdesthagteionsy nddce $ i areshi byi ng t he
synt hesi zed images to the respective sites. 15 Brief Description of

Dr awi ngs the imagep|gynhies hzdingy YR ngoa tihie stesmpatisit of a

mul tiple-site drawn-image sharing system 100 according to the present

20i nvention;S1tes. FIG 2 is a view showing the function bl ocks of a
mul tiple-site drawn-i e sharing apparat 200 according tao an_enhodi nent;
F'G 5 1o a flowehart Bf CHrOLeBEl iy o8 echburetP b Senet MUFEItp| Lalies
drawmln%gepresent invention, there is provided a method

executed by a multiple-site drawn-image sharing
apparatus that causes drawn images drawn at two
or more remote sités to be shared. The method
includes storing the images drawn at the

10 respective sites; superimposing and synthesizing
the stored images in a manner so as not to
include the images drawn at transmission
destinations; and transmitting the synthesized
images to the respective sites.

15

Brief Description of Drawings

FIG. 1 is a view showing a first
embodiment of a multiple-site drawn-image
sharing system 100 according to the present

20 invention;

FIG. 2 is a view showing the function
blocks of a multiple-site drawn-image sharing
apparatus 200 according to an embodimeﬂt;

FIG. 3 is a flowchart of processing

25 executed by the multiple-site drawn-image



WO 2011/ 145539PCT/ JP2011/ 061127 -7 sharing apparatus 200 according to the
enbodi nent; FIG 4 is a schematic view of image processi ng according to
a first syotbesiszszng 5 nmet hod used in the enbodi ment; pcT/IP2011/0611#1 G 5 is
a schematic view of the inmage processingyaccording to a second synthesi zing
met hod used in the enbodinent; FIG 6 is a flowhart of processing in 10
which the multiple-site drawn-i mage sharing apparatus 200 according to the
enbodi ment accurnul ates own-site images transmtted fromrespective sites;
FIG 7 is a f$hewiagt agfp dredessi 8§ (152 execud edgbyt @ heheul tiple-site
drawn-i mage sharing apparatus 200 in a case where the first synthesizing
met hod accor @inRg d bmeRE enbodi ment is used; and FIG 8 is a flowhart of

processi ng 20 executed by the nultiple-site drawn-i nage_shari ng appar at us
200 in a case where thBISecohdisymt hasiPA MY ti&t hHd dcdf dirMF 99 t he

enbodi ment is used. _ . o
- processing according ‘to a first synthesizing

5 method used in the embodiment;

FIG. 5 is a schematic view of the image
proCessing according to a second synthesizing
method used in the embodiment;

FIG. 6 is a flowchart of processing in

10 which the multiple-site drawn-image sharing
apparatus 200 according to the embodiment
accumulates own-site images transmitted from
respective sites;

FIG. 7 is a flowchart of processing

15 executed by the multiple-site drawn-image
sharing apparatus 200 in a case where the first
synthesizing method according to the embodiment
is used; and

FIG. 8 is a flowchart of processing

20 executed by the multiple-site drawn-image
sharing apparatﬁs 200 in a case where the second
synthesizing method according to the embodiment

is used.

25 Best Mode for Carrying out the Invention




WO 2011/ 145539PCT/ JP2011/ 061127 -8 Hereinafter, a description is nade of
enbodi nents of the present invention, but the present invention is not
limted twotha/apsedi nents. FIG 1 shows a first enbodi wemtypziii/beiaz7

mul tiple-site drawn-i mage shari ng systemglQ0 (hereinafter sinply referred
to as an apparatus 100) according to the present invention. In the

enbodi nent shown in FIG 1, the system 100 causes inmages drawn on white
boards 110, 120, 10 and 140 serving as draw ng objects to be shared between
sites 1, 2, and 3. Not Bettfai nedd linbér @¢ sSOelBF L€ | sSndadenictfed.

In the site 1 are installed the white board 110, a visualization device 112
that 15 proj B8P ¢ HBGESE £ r &fsnt REed #9 B tthe® BiVtdst 2°8nd BUSNtI €he white
board 110 so as to be displ ayed, and a phat ographjng device 114 t hat

capt ures t hePHfee8 tof 1 1 i PR B&arraoglgua‘g%%og@. Y% R G 1, anong

those di spl ‘the whit d.11Q 20 of_sit "A s, the | d
at the it LTtrgn Sy &1 o1t e Fgcs B i ot TPRTAIERS 2odnd B

LESDect LSy, PS04 25k d PEES LIRS AL S8V H6C 2 Bgpl Pl moes
visualizati OQh%eﬁ/éQ?la]f]@e ks si%%glyéééwgg”thgélla%sgggaratus
100) according to the present invention. In the
embodiment shown in FIG. 1, the system 100
causes 1mages drawn on white boards 110, 120,

10 and 140 serving as drawing objects to be shared
between sites 1, 2, and 3. Note that the number
of the sites is not limited.

In the site 1 are installed the white
board 110, a visualization device 112 that

15 projects imagés transmitted from the sites 2 and
3 onto the white board 110 so as to be displayed,
and a photographing device 114 that captures the
images of the white board 110 as a whole. 1In FIG.
1, among those displayed on the white board 110

20 of site 1, “A” is the image drawn at the site 1,
and “B” and “C” are the images drawn at the
sites 2 and 3, respectively. At the site 1,
these images are provided as display images
displayed by the visualization device 112. In

25 the embodiment, the wvisualization device 112 1is



"9 realized by a projector that projects inage data onto the white board so
as to be visualized. However, the visualization device 112 may be

confi gur esloi2n113Ms339a manner that display i mages 5 gener atedpiyissnthesi zi ng
i mges of the other sites are displayed by-a display function inparted to

t he ‘white board. In the site 1 is further installed an

i nformati on processing apparatus such as a 10 personal conputer 116
(hereinafter referred to as a PC 116). The PC 116 controls projection by

t he vi sual i z&Bigdn ded dxy 122 prapedtiag 6hd hageP iocke shaped wiahkat he

ot her sites by the Bhotographing device 114 such as a shooting 15 device
and a di gi t aPFidebREartEt 4L &t RP3IFISsTOnaSt | Aabss Wi aWR bt zele site 1 to

the sites 2 and 3, or the |ike. , , | n the enmbadi nent, the PC 116
serves as a GPPENShirt HHBsPectURd 1 3brO& Q%H.l%erfg 16 Pfequires the
images of the site 1 ich are drawn at the sjte 1,.framthe captured
| mages of {hEOTHITRUBGHr ot B10 S0 or ANSHPES t DB 1L RE hY ver 458°
comest &0 41 R 1S, BIUbIETs LB TG 4R8.L o581 A5 ChRAAY oS
2011/145539%§Mﬂ§¥0;}@pQ%%§£Ia}gd'by a display function
imparted to the white board.
In the site 1 is further installed an
information processing apparatus such as a
10 personal computer 116 (hereinafter referred to
as a PC 116). The PC 116 controls projection by
the visualization device 112, capturing of
images to be shared with the other sites by the
photographing device 114 such as a shooting
15 device and a digital video camera, transmission
of images drawn at the site 1 to the sites 2 and
3, or the like.
"In the embodiment, the PC 116 serves as
a client with respect to a server 130. The PC
20 116 acquires the images of the site 1, which are
drawn at the site 1, from the captured images of
the white board 110 and transmits them to the
server 130 connected via a network 118. Further,

the PC 116 receives display images constituted

25 by the images of the other sites other than the



site 1 fromthe server 130 and causes the visualization device 112 to
project them The phot ographi ng device 114 can be realized by a
di gital omomoay/148539i deo canmera, or 5 the |like. The phot egraptiingeldevi ce 114
acquires the images of the white board 1k -as noving inmages in, for
exanple, a JPEG format, a MOWI NGPEG format, or an H. 264 format, and
sequentially transmts image files to the PC 116. 10 The white boards 110,
120, and 140 have marks at their four corners or the like to share relative
si zes of inegés e ol bé rstitr BAhel WBES 1t he3Pemi @ siaesesTHe @arks are used
to performalignment when the visualization device 112, a 15 visualization
devi ce 122, WhdUR Vi &a@d11 98t GV Hefi cel 142 profFedte ¢ fraddL™and manual Iy or
automatically correspong to differencga in ai ze, or tzlgte like of the white
boards 110, 120, and 148She?WBER IHRP AT e9§itESe 20The 8t €82 and 3 have

hardwar e arrangenent .simlar to that, of the site 1 described above. The

visual i zati onh® '%%dlﬁy! ﬁstdaﬁje %n THESSite 2 ﬁ’rlo 8Ct sc"i”ﬁsriarfaggg of the
005, 1,310 SOk S, B o0l 2R 1 o9 g6 D £, 12
Coar, 120, ok RS, BT, RG A0 o PSP sehd 6 gt e s o
images in, for example, a JPEG format, a
MOVINGJPEG format, or an H.264 format, and
sequentially transmits image files to the PC 116.

10 The white boards 110, 120, and 140 have marks at
their four corners or the like to share relative
sizes of images to be shared between the remote
sites. The marks are used to perform alignment
when the visualization device 112, a

15 visualization device 122, and a visualization
device 142 project images, and manually or
automatically correspond to differences in size
or the like of the white boards 110, 120, and
140 between the remote sites.

20 The sites 2 and 3 have hardware
arrangement similér to that of the site 1
described above. The visualization device 122
installed in the site 2 projects the images of

the sites 1 and 3 onto the white board 120, and

25 a photographing device 124 captures the images



2 and transmts themto the server 130 via a 5Snetwork 128. The
visualization unit 142 installed in the site 3 projects the inmages of the
sites 1 awmo22110m5339t he white board 140, and a phot ogr aprcmgrziayicie27144
captures the inmages of 10 the white boargh 140 and transnmits themto a PC
146. The PC 146 acquires the images of the site 3 including the image "C
drawn at the site 3 and transmts the imges of the site 3 to the server
130 via a network 148 to be projected at 15the sites 1 and 2. At
the site 1, Phe ihagediipe Bekrrd ldrGwanst thansiness2 tdngm3to a
respectively, transmtted to the server 130 are projected as display inmages
via the proj BEt dr2912 dk% Fhe 120° wRiGE bo&sd 116 wiHeR 8ethed f nidee " A" of

the own-site 1 .is drawn. Thus, the inpnges "A" "B " and "C" are displ ayed
on the whiteSBd&r dgli@%%ug&ﬁ‘eqi 8se’d'giaﬁ§gesl.3 FEHERER, &t FRE sFLES, the
i mges "A" 25 and,"C' drawn,at the sites and 3, res tively, WO
2011/ 145530 PBTAIFR0T 0BT 2 2. Egei‘l ar® 5}1091 etf&d &5 E%S%pl‘éfzai fhges via the

5 network 128.

The visualization unit 142 installed in
the site 3 projects the images of the sites 1
and 2 onto the white board 140, and a
photographing device 144 captures the images of

10 the white board 140 and transmits them to a PC
146. The PC 146 acquires the images of the site
3 including the image “C” dréwn at the site 3
and transmits the images of the site 3 to the
server 130 via a network 148 to be projected at
15 the sites 1 and 2.

At the site 1, the images “B” and “C”
drawn at the sites 2 and 3, respectively,
transmitted to the server 130 are projected as
display images via the projector 112 onto the

20 white board 110 where the image “A” of the own-
site 1 is drawn. Thus, the'images “A,” “B,” and
“C” are displayed on the white board 110 as
superimposed images.

Further, at the site 2, the images “A”

25 and “C” drawn at the sites 1 and 3, respectively,



projector 122 onto the white board 120 where the inmage "B" of the own-site
2 is drawn. Thus, the images "A'" "B," and "C' are displayed on the 5 white
board 120we=esu@sssvnposed i mages. Moreover, at the sitep8rJirhainemages "A"
and "B" drawn at the sites 1 and 2, respecrtively, are projected as display
i mages via the projector 142 onto the white board 140 where the inmage "C'
of the own- 10site 3 is drawn. Thus, the images "A' " "B," and "C' are

di spl ayed on the white board 140 as superinposed i mages. Consequently, in
FIG 1, it i3TYShawWhACTRaTt eHe asandlisiabey 42 GR&r 6l Bettleen the sites 1, 2,
and 3. 15In the enbodi nent shown in FIG 1, the server 130 nanages a
client, |istPFOJ TR fYF Ag AMeCclfrentby-tcdnheaed PEP 1MBe et hgnd 146

to performnultiple;site image sharing, In order fo cause inages to be
Shared bet webRtdfe PBS 116, LI01 267 Maiith 186 4 cyPsEratinin (WU el i st or

e e T B 1O 02E Y05 10, R L 0T P05 B opesaifg, o dererate
130 and w0 BT 4RBAGRETT F00nT) G657 obieb 8 PRREAS FivEeho tBimner
as to be pro&gcgggebgjyhgbghsqgﬁgzqgﬁg€egnhg§nagqu{etﬁprqgrggnagi i spl ay
i mges. Further, 1nmages phot ographed by the photographi ng device 114 or the
like are the sites 1 and 2, respectively, are projected

as display images via the projector 142 conto the

white board 140 where the image “C” of the own-

10 site 3 is drawn. Thus, the images “A,” “B,” and
“C” are displayed on the white board 140 as
superimposed images. Consequently, in FIG. 1, it
is shown that the same images are shared between
the sites 1, 2, and 3.'

15 In the embodiment shown in FIG. 1, the
server 130 manages a client list for identifying
the currently-connected PCs 116, 126, and 146 to
perform multiple-site image sharing. In order to
cause images to be shared between the PCs 116,

20 126, and 146 registered in the client list or
between more PCs, the server 130 performs image
processing to generate display images to be
displayed at the respective sites. Note that in
the following embodiment, images transmitted

25 from other sites via the server 130 and



5 referred to as images of sharing regions. Mreover, difference inmages
bet ween the i nages of the sharing regions and the display i mges are
referred wo 28s1/as39si t e i nages. Furthernore, each of thecsigpeaipaniorns
processing for 10 extracting the own-sitgesilrages and then transmits themto
the server 130. The processing for extracting the owmn-site i mages can be

i npl emented by the technol ogy described in Patent Docunment 1 or the |iKke.
15The server 130 can have either a m croprocessor based on Cl SC

ar chi t ect ur ed isucha g PENTI BM{ITMR, IKEONEETM $ CELEBRENHITV £ CCERE R YDUO
(TM, and PENTIUM (TM conpatible chips or a m croprocessor based on RI SC
archi t ect ur et&gchv 26 vasl PORMERF (1t & 4 %% n§Pd ScoF 8 drdmB Sor a
multi-core format. Further, the server 130 .is controlled by an operating
system such &4 S\HWI\B“@"H/FSZOO)@UUNII’)@(TMl,maa%@SLINERt(’ﬁI%?pQﬁC‘ng%Mer at es
di splay i mages using. a server, 25 program such as ervl et, APACHE, and
1S VD 2011F DASER0PERIPEB DL TR 1 l-cf4sfl£] 3% The TN urd

5 referred to as images of sharing regions.
Moreover, difference images between the images
of the sharing regions and the display images
are referred toc as own-site images. Furthermore,
each of the sites performs processing for

10 extracting the own-site images and then
transmits them to the server 130. The processing
for extracting the owﬁ—site images can be
implemented by the technology described in
Patent Document 1 or the like. |

15 The server 130 can have either a
microprocessor based on CISC architecture, such
as PENTIUM (TM), XEON (TM), CELERON (TM), CORE 2
DUO (TM), and PENTIUM (TM) compatible chips or a
microprocessor based on RISC architecture such

20 as POWERPC (fM) in a single core format or a
multi-core format. Further, the server ‘130 is
controlled by an operating system such as
WINDOWS (TM) 200X, UNIX (TM), and LINUX (TM),
and generates display images. using a server

25 program such as CGI, servlet, APACHE, and IIS



(I'nternet Information Server) witten in a progranm ng | anguage such as C,
C++, JAVA (TM, Pen, and Ruby. The PCs 116, 126, and 146 can be 5 personal
conput er sworowoiksbat i ons, and their m croprocessors (MPOs)iprmyoéinzl ude any
known single core processor or nulti-corg processor. Further, PCs 116, 126,
and 146 may be controll ed by any known operating system such as W NDOAS
10(TM, UNILX (TM, LINUX (TM, and MAC OS. Further, in order to access the
server 130, the PCs 116, 126, and 146 can have browser software such as

| nt ernet Explkéndre xR, Wozoldmat Fo Oparve X TMy,X idhbeRi rieFor (TM), or can
be installed as a 15 client-server system based on a | egacy confi ?urati on.
In the enmbodP HKERY IRBWT F n1RINGUAJ et 1 PBs &F eCirnstaf b ed 262t HEM)
client-server system and the server 130 makes it possible to share inages
by sequenti af By iumi 288t ifgPdi-spl ay 20 i mages generated for each of the

Shove the Tuncti on bl ORE ofCH Mt pHE-&f t 8 b5 i Bffaring appar at us
200 20059, 18:9, Lhe ehagbgl s\ LAl ELp 2, 304 Penagyer 190 13

microprocessors (MPUs) may include any known
single core processor or multi-core processor.
Further, PCs 116, 126, and 146 may be controlled
by any known operating system such as WINDOWS

10 (TM), UNIX (TM), LINUX (TM), and MAC O0S. Further,
in order to access the server 130, the PCs 116,
126, and 146 can have browser software such as
Internet Explorer (TM), Mozilla (TM), Opera (TM),
and FireFox (TM), or can be installed as a

15 client-server system based on a legacy
configuration. In the embodiment shown in FIG. 1,
the PCs are installed as the client-server
system, and the server 130 makes it possible to
share images by sequentially unicasting display

20 images generated for each of the sites with
reference to an own-managing client list.

FIG. 2 shows the function blocks 6f a

multiple-site drawn-image sharing apparatus 200
according to the embodiment. Note that in FIG.v2,

25 the server 130 1is caused to serve as the



- 15 - multiple-site drawn-image sharing apparatus 200 for conveni ence by
execution of software using the hardware resources of the server 130. The
server 1380i20t18H&BPi vel y communi cates with the 5cli ent sPSTIR2$061h% PCs
116, 126, and 146 via the networks to 4riamsfit display i mages to the
clients and receives owmn-site images fromthe clients. The nmultiple-site
drawn-i mage sharing 10 apparatus 200 is configured to include a network
interface 210 for, establjshing network connectigns, an i mage queue 212, and
an i mage synfHediLPhG it te206 2 TRe kR 46r I R ALY hcRPPAF £5us uhP P t hat
transmts and receives inages to 15 and fnon1th% cliﬁnts 116, 126, and 146

via the net wbP¥s 99BVemseigsy Qg ediichibs YheOknt:? hit' 3Hng 434N The

i mage queue 2 i,s_an i nmage _storage unit .that secures_n y regi ons such
as i mage RAl %gor}%aeggédna i %grteos?'ﬁgcr?usrrbgrf gcfah?hes %V%F{Tglﬁés‘ re%?’s? ered in a

client I st 222 and regj S{ers 1he QW pLt & JARAES Of rhe ol i ants,
ﬁ ES | F E t%e

transmtted via e networ n the mendry regions allocated to
respective ckhendse sNalg-hhats 'E‘h%h®@£’b?‘i'€r,enﬁ’2 dheagld eng gl ist, 222 25 can
e

be prepared using the |1 P addresses, hand
the networks to transmit display images to the
clients and receives own-site images from the
clients.
The multiple-site drawn-image sharing

10 apparatus 200 is configured to include a network
interface 210 for establishing network
connections, an image gueue 212, and an image
synthesizing unit 216. The network interface 210
is a unit that transmits and receives images to

15 and from the clients 116, 126, and 146 via the
networks 118, 128, and 148 such as the Internet
and a LAN. The image queue 212 is an image
storage unit that secures memory regions such as
image RAMs corresponding to the number of the

20 clients registered in a client 1list 222 and
registers the own-site images of the clients
transmitted via the networks in the memory
regions allocated to the respective clients.
Note that in the embodiment, the client list 222

25 can be prepared using the IP addresses, handle



WD 2011/ 145539PCT/ JP2011/ 061127 - 16 - names, or the like of the clients,
and can be sequentially generated using information such as the |IP header
of the POVORAt1/i48808es an i mage sharing request. 5The refPpEFPRMYG1MEYES
tenmporarily stored in the i mage queue 2126care noved to a | atest inage.
buffer 218 for processing in which the inmage synthesizing unit 216
generates display inmages to be transmtted to the respective 10 clients.

The i mage synthesi zing unit 216 reads the own-site inages of the respective
sites fromtRéMet esC] nah& bufker oX1gt hienteht &dsS t hedl | GaGeL R0 generate

synt hesi zed i nages use the clients as display inmges, and stores the 15
Syt hoai sed PREGEST & U s Iy T ARG biPrdrS D30 Seblned b 3660 B8

associated with t lients. The _synthesized imges can be.essentially
gener at ed i\rll\dcii?cth %aen%%?rt ﬁ’aﬁh Fﬁlg on- St e i AEges®tr St PEEF from t he
respective 2 ifes are j.ected to registration matching and then

| ayer-synt heglh%%lgﬁgv\ﬁeenéggrs&o'r mng the registration matching, the imge

SILTESLE S urtt 210 SR SYOLRR ee e LIRS base P [ sxwmle e
in the image queue 212 are moved to a latest
image buffer 218 for processing in which the
image synthesizing unit 216 generates display
images to be transmitted to the respective

10 clients. The image synthesizing unit 216 reads
the own-site images of the respective sites from
the latest image buffer 218, integrates these
images to generate synthesized images used by
the clients as display images, and stores the

15 synthesized images in a display image buffer 220
secured so as to be associated with the clients.

The synthesized images can be
essentially generated in such a manner that the
own-site images transmitted from the respective

20 sites are subjected to registration matching and
then layer-synthesizing. When performing the
registration matching, the image synthesizing
unit 216 can synthesize the images based on, for
example, the upper left coordinates (0,0) of the

25 images to be superimposed. The image



WD 2011/ 145539PCT/ JP2011/ 061127 - 17 - synthesi zing unit 216 can al so use
| oner | eft coordinates, upper right coordinates, and | ower right
coor di natwe 2asi/msef3er ence poi nts. Further, when synt hesi pcmgpriheosineges
using the received 5 respective own-siteg- nages, the inmage synthesizing
unit 216 can enploy, by comparing the pixel |.um nance val ues of the
respective own-site inmages at a position on the sanme inmage, a m ni mum pi xel
| um nance val ue as the pixel 10 |um nance val ue of the synthesized inages
at the positsgnthesizing unfhe dilg$playni mEges e delbmamsnietfad to t he
respective sites can be generated in such a nmanner that the own-site images
of the clientsor3linaftsich tb@lfsplight megsrdiaaoebe tyaAsHAINRE are
excluded fromthe generated synthesized i mages descri bed above and then the
resul ting i g6 tareckaydinaymthediszete farEa pat PRt HEsi-n F'$E&0E here al |
the own-site 20 i mages are synthesized in advance, the display,inaaes can
be gener at edvB€1di§ ¥ BidyRel Zrdyesthé& weBh e B4R Gy tPfages CEid ¢ fie
own-site images of the clients to which the diﬁgl ay inmages are to be
transmit Ped. ZFRPE FhadE 2% Provek&i nd'? €8esc fbed Th9&et ai | bel ow. Here,
WD201”]A55§§ﬂggé§§%%¥g6%%¥l 216 can employ, by comparing
the pixel luminance values of the respective
own—-site images at a position on the same image,
a minimum pixel luminance value as the pixel
10 luminance value of the synthesized images at the
position.
The display images to be transmitted to
the respective sites can be generated in such a
manner that the own-site images of the clients
15 to which the display images are to be
transmitted are excluded from the generated
synthesized images described above and then the
resulting images are layer-synthesized.
Alternatively, in a state where all the own-site
20 images are synthesized in advance, the display
images can be generated as difference images
between the display images and the own-site
images of the clients to which the display

images are to be transmitted. This image

25 processing 1s described in detail below. Here,



- 18 - the registration matching refers to the alignnent of the inmages in

vertical and horizontal directions, and the | ayer- synthesizing refers to
a met hod wonofioisisng the 5 synt hesi zed i mages by cal cul atirgrzusveig2pi xel
val ues at the same position. - 1A control unit 214 is a function

unit that manages the data processing and the transm ssion of display

i mages between the i mage 10 queue 212, the imge synthesizing unit 216, the
| at est i mage buffer 218, and the display imge buffer 220. As in the case
of ot her funthiconseofl gtheasdrovermali®hing confesls uhPt t2U=l is caused to
serve as the function unit of the server 130 15 in cooperatlon with the

i mage RAMs of MiENRERE whéEn td @ ehfied e pr ddessend Ut @@™) included in the
server 130 executes a program FIG 3 shows the flowchart of

- processing e%?éult%%nf&)?]th 1RAGT pPE-ssi t NG aWREi ey€€30 shar i ng appar at us

200 according tao the . enbodi men The rocess shown in FIG serves as a
service orI : é’etntb‘ﬁséfztlerﬁg!t & heF i i e- 8i %Bg\ﬁn f?rﬁgl SHAr %y %]Bﬁ\z;r at us

200 is i %vok ndsllszer peat ed| %xecgg%dcuU{lg%Il grtleu%EinserV|lg<e pr t he
daenon i s corsngl etta}é% I step as%%é Y g p
values at the same position.

A control unit 214 is a function unit
that manages the data processing and the
transmission of display images between the image

10 gueue 212, the image synthesizing unit 216, the
latest image buffer 218, and the display image
buffer 220. As in the case of other functions of
the server_130, the control unit 214 is caused
to serve as the function unit of the server 130

15 in cooperation with the image RAMs or the like
when a central processing unit (CPU) included in
the server 130 executes a program.

FIG. 3 shows the flowchart of processing
executed by the multiple-site drawn-image

20 sharing apparatus 200 according to the
embodiment. The processing shown in FIG. 3
serves as a service or a daemon after the
multiple-site drawn-image sharing apparatus 200
is invoked, and is repeatedly executed until the

25 service or the daemon is completed. In step S300,



WO 2011/ 145539PCT/ JP2011/ 061127 - 19 - the processing starts. In step S301,
a determnation is nmade as to whether the nunber of the clients registered
in the clwenbiilissi39222, i.e., the nunber of the sites i ecirgsmitbamor 5
equal to three. If the nunber of the sites Ls less than or equal to three
(YES), the processing branches to step S304 to generate display inmages
according to a first synthesizing nethod. In step S305, the generated
display 10 inmages are transmtted to the clients and the processing ends.
On the ot her thand® rpcaheindgnoeiasit she sntest¢p GrEdter ahan or equal to
four in step S301 (NO, the processing noves to step S302 to 15 determ ne
whet her an i & FRANATL PRI drS t PRSP ndde §S BSEIIEEhéd e | PugHee T
i mge-quality prioritized node is established (YES), the progessi ng r;DVes
to step S304°fo gRRerat £e8itsHI AF GinabEL Stcordi hySt £t henf r§t ¥ 222
synt hesi zi ng. net hod, . Then, the generated display i es are transmtted.
Thus, the procéss n.Bh_eend%uf“ ele.eBI%SﬁS? & T RE dt%g’fgﬁzfngt,h?fl the
| mge- qua | Ly prl pr LUl zed made isenat, o 68l abLished i nsier §302 (NO),
t he procéssi n& noves 10 st'ep 0 0 generate display i'nages
less than or equal to three (YES), the
processing branches to step S304 to generate
display images according to a first synthesizing
method. 1In step S305, the generated display
10 images are transmitted to the clients and the
processing ends.-
On the other hand, if the number of the
sites is greater than or equal to four in step
S301 (NO), the processing moves to step S302 to
15 determine whether an image-quality prioritized
mode is established. If the image-quality
prioritized mode is established (YES), the
processing moves to step S304 to generate
display images according to the first
20 synthesizing method. Then, the generated display
images are transmitted. Thus, the processing
ends in step S5S305. On the other hand, if the
image-quality prioritized mode is not

established in step S5S302 (NO), the processing

25 moves to step S303 to generate display images



WO 2011/ 145539PCT/ JP2011/ 061127 - 20 - according to a second synthesizing
nmet hod. Note that the first synthesizing nmethod is a nmethod in which plural
own- si t e worgeis14s53@ sequenti ally added to be synthesi zegcwispivieasih2ot her .
Further, 5 the second synthesizing nethayi-s a nmethod in which own-site

i mges accunul ated until the processing starts are integrated to generate
synt hesi zed i nages and then the own-site inmages not required by the clients
are subtracted from 10 the synthesized i mages to generate display inages.
FIG 4 is a aekemdiBavitety af %m@OP@a@ypﬁg@%sﬂﬁ@%c@@M%@-tob{qfeefi rst
synt hesi zi ng net hod used in the enbodi nent. For convenience, 15 it is
assuned t hat thrdgesh &r € shafed Yot heeh thé itestpd 21 saiy Bethpdsite
imges transmitted fromthe respective clients are tenporarily registered

i n the | at oot N HigkCBURTE? = 38,0 WerT St oWRad B8 iAo SeAE aBT § 301 Y
transmtted fraom 20, the site to the inmage ,queue.212, .the | atest, .i mage
buf fer 218 b%ggr‘?‘e Hod&ta PP uPéd 4419, wi%c%rﬁ?ﬁéltgtpﬁerfir grthers

synt hesi %i ng, et oe%lo%% %g,ﬁ%??? QE_Ztir}g s&lkf,\csrb%darl% 3, ob%ecrhggarlﬁ he site 1

that hastransm ttet e ina are synthesized "and
reQ“ﬁerEd'ﬂhH@%db§WJE&te images accumulated until the

processing starts are integrated to generate
synthesized images and then the own-site images
not required by the clients are subtracted from

10 the synthesized images to generate display
images.

FIG. 4 is a schematic view of the image
processing according to the first synthesizing
method used in the embbdiment. For convenience,

15 it is assumed that images are shared between the
sites 1, 2, and 3. Own-site images transmitted
from the respective clients are temporarily
registered in the latest image buffer 218. When
an own-site image “A” 401 is transmitted from

20 the site 1 to the image queue 212, the latest
image buffer 218 becomes a data structure 410.
According to the first synthesizing method, the
images of the sites 2 and 3 other than the site
1 that has transmitted the own-site image “A”

25 are synthesized and registered in the display



WO 2011/ 145539PCT/ JP2011/ 061127 - 21 - image buffer 220. Therefore, the
synt hesi zed i mages are registered in the display inmage buffer 220 as a data
struct ur ewd2011/146530he own-site i mages have not been traremsptadodmnom t he
5other sites at this stage, inmages 421, AR2, and 423 constituting the data
structure 420 are transmtted to the sites 1, 2, and 3, respectively, as
display imges. On the other hand, if own-site imges 10 "B" 411 and "C
421 have been transmtted fromthe sites 2 and 3, respectively, at

synt hesi zi ngl B sgb uifee T mBgds- cof hespohairgy t bhehes ¥ntdmsigrgt have
transmtted the own-site i mages are specified to exclude the owmn-site
images not 15MAERFr 8d Sat R SYRTRESI PG 1§ nfAG P FREn, it de avai | abl e
own-site i e re uenti al | ynt hesi zed, and dj spl ay. i mages are
register edn?ﬁu% i zgﬂ)ayaﬁwﬁge‘yﬁﬁﬁf 61 536 QLT fatst @t ructure’ 485 And 460.
Here, the specification 20 of the i es can_ be nade b%lr fereqﬁg to the
transnission5%5§?c%@agfﬂfhgaﬁéﬁeP9§d %ﬁﬁes.r%ﬁﬁggﬁﬁgﬁt ygrggbo ?ng to the

on el af bRl 2 B9 ngY (el A QUG LRLUONADES R58 o4l Lot

"cal cul at’i on anount MENDFY use andun 2n" "where the
WD201”]A55§§@ngE%Qg¥9§l¥§'the data structure 420 are

transmitted to the sites 1, 2, and 3,
respectively, as display images.
On the cher hand, if own-site images

10 “"B” 411 and “C” 421 have been transmitted from
the sites 2 and 3, respectively, at synthesizing
timing, the images corresponding to the clients
that have transmitted the own-site images are
specified to exclude the own-site images not

15 required at the synthesizing timing. Then, the
available own-site images are sequentially
synthesized, and display images are registered
in the display image buffer 220 as data
structures 440 and 460. Here, the specification

20 of the images can be made by reference to the
transmission sources of the received images.
Consequently, according to the first
synthesizing method, the following relationships
are established: “calculation amount O = (n2 -

25 n)” and “memory use amount = 2n” where the



- 22 - nunber of the sites is n. The first synthesizing nethod increases
the menory use amount alnost in proportion to the square of the nunber of
t he siteswohkuti/fasgh qual ity can be expected since 5 thepcalierthiabvéiozy of

i mge differences are not required. Notezhat in the processing of the
mul tiple-site drawn-image sharing apparatus 200, the | atest inage buffer
218 is not always required in a case where the processing is 10 executed
after the images fromthe clients registered in the client list 222 are
transmtted.number of tleGsiz¢s & schemafline viéwsof sh@tim@gé rovdessi ng
according to the second synthesizing 15 nethod used in the enbodi nent. As
in the case BetRIE 4nG%edgesssufitd AP fivhelges &TeC YRar il BetSeeh™ he
three sites 1, 2, and 3 for conveni ence. The second s%nthesizing met hod

described i PEPECBEERPortS &I sPERATRgES "W eoesHibergo 5 i Mand "C' 521
Lranem e [Lonthes ot ohudy 4o Al S LETkLs gt g bindat oot 1o
When thegnew jmages, a(q Jeghst & £9:4L 28 W katestclungs SURLy 218, they
are regarded .
required. ©Note that in the processing of the
multiple-site drawn-image sharing apparatus 200,
the latest image buffer 218 is not always
required in a case where the processing 1is
10 executed after the images from the clients
registered in the client list 222 are
transmitted.
FIG. 5 is a schematic view of the image
processing according to the second synthesizing
15 method used in the embodiment. As in the case of
FIG. 4, it is assumed that images are shared
between the three sites 1, 2, and 3 for
convenience. The second synthesizing method
described in FIG. 5 imports own-site images “A”
20 501, “B” 511, and “C” 521 transmitted from the
sites 1, 2, and 3, respectively, into the latest
image buffer 218 and generates data structures
510, 530, and 550.

When the new images are registered in

25 the latest image buffer 218, they are regarded



‘WD 2011/ 145539PCT/ JP2011/ 061127 - 23 - as integrated imges 520, 540, and
560, respectively, and finally integrated as an inage in which the own-site
i mages ofwel2bitvasssgsi tes are synthesized. Then, the own- ecrgrzeregas2of 5 the
sites registered in the |atest inmage huffer_218 to which the inmges are to
be transmtted are subtracted fromthe integrated i mage 560 in which the
own-site inmages of all the sites are integrated, thereby generating
difference inmages 10 indicated by a data structure 570. The difference

i mages are regi stretedriat ete imroey regbons 4Pl ocat@dStd t he respective
sites corresponding to destinations in the display imge buffer 220 and
then distribueedPeetete 18 espedt fvaaltes. lntegrated 4% 8Rdermege
generate the difference inage, a difference in | um nance val ue between the
i nt egr at ed |H§gé’}569haﬁofl%h€"“i%§ét§ ot B& 95 t Ré Iaa%%stth%aétkﬁﬁfer 218 is

calculated at a 20 certain po on the sanme ing The val ue obt ai ned
by subt ractlﬁéet HeY Bt ﬁeeﬁ‘éﬁ(?éff r om: ERe pBg§| B %" X mlg‘a\'q‘ih%sofo{iQ

I b he | f h df
2t tho pasi LFBR. FOF COxanpPe.” 28 PR (N WA noRLVA tie 'O § G AdnEasi < 285

in the WDZg&yjééS%%%%%J%%giéggggg are to be transmitted

are subtracted from the integrated image 560 in
which the own-site images of all the sites are
integrated, thereby generating difference images

10 indicated by é data structure 570. The
difference images are registered in the memory
regions allocated to the respective sites
corresponding to destinations in the display
image buffer 220 and then distributed to the

15 fespective sites.
| In order to generate the difference
image, a difference in luminance value between
the integrated image 560 and the image stored in
the latest image buffer 218 is calculated at a

20 certain position on the same image. The value
obtained by subtracting the difference from the
possible maximum value of the luminance value
can be set as the luminance value of the
difference image at the position. For example,

25 if the maximum value of luminance is 255 in the



- 24 - enbodinent, the |um nance value of the difference inage at a certain
position is calculated by "255 - (a - b)" assumng that the | um nance val ue
of an i ntwgnratiedsizpage at the 5 position on an inmage isptajpandodihes

| um nance val ue of an imge stored in theylatest image buffer is "b."

The second synthesizing nethod is nore effective than the first

synt hesi zing nethod in 10 terns of consum ng hardware resources since it
establishes the follow ng relationships "cal culation amount 0 = (2n)" and
"menory use ampidiBent + 2he HeRdvern Cenatrelyggaldfytsigeh as col or bal ance
may - be degraded since the 15 second synthesizi ng nmet hod generates

di fference i fladese T TR&T%f bR I hatsetoRfl Tdymt Re®ioA 1t hb8 is preferably

d il wh th f the sit s | .and priority i t
ol aced on | nR68 HUMFEES BUNGTLY art o2 refith 1 A5 T9N£TGS, Lbathrbligh 8, o
pl aced on i nigd fraFfty: 2hereinartel? r FRGS.82hrobgh 8,
accor ding t ol A SRBEA At I 61 s A FIBWEREA bR 2§roceSsinbsi n whi ch
th | tipl e-sit. - 25 i hay | t 0 ' to th
V0 2011/ TA5SRERCT SPI0TE OAT127 1935 - oniod TER e Ui B8 S-Sl te

iFlnggeZ transgLyt gd B”ﬁO’Hrﬁe_sLHl%\f#V%t%f 8 il 8heP SPPQs ! hepprfcessing in
starts and determ nes et her the own-site 1 nages have "been received
buffer is “b.”
The second synthesizing method is more
| effective than the first synthesizing method in
10 terms of consuming hardware resources since it
establishes the following relationships
“calculation amount o = {(2n)” and “memory use
amount = (n + 2).” However, image quality such
as color balance may be degraded since the
15 second synthesizing method generates difference
images. Therefore, the second synthesizing
method is preferably used in a case where the
number of the sites is large and priority is not
placed on image quality.
20 Hereinafter, referring to FIGS. 6
through 8, a description is made in detail of
display image generation processing according to
the embodiment. FIG. 6 is a flowchart of
processing in which the multiple~site drawn-

25 image sharing apparatus 200 according to the



5 fromthe respective clients. If the own-site i nages have not been
received (NO, the processing is on standby for receiving the own-site

i mages. QGmothey/asizer hand, if the own-site i nages have lpegnrzaaceined ( YES),
the processing 10 noves to step S601 to sfore the inmages in the i nage queue
212 to enable the followi ng processing. Note that the own-site inages can
be repeatedly accunmul ated until the own-site inages fromall the clients
registered in the client 15 list are received, or can be sequentially
transmtted eBbdeingage yacwenRiatars tpen-isetat Mhagle s he i mages are
recei ved. . FIG 7 is a flowhart of processing executed by the
mul ti pl e-sit BT@MRRL Lt 20 Whaf PP Pppavst uS12GF i n AlcdseeRhe&r&L P he
first synthesjzing nethod, accor di {:Q% to the enbodinent is used. In step

S700, a det el RiEndtT BASSS hRde & £d GhePhét 3 FafeL R Se F R MHE ¢ Frage queue
212. If the i s exi st in the inmage queue 212 25(YES), one af the inages
Cs ext ract e FPOE ho Vi SHTL 145839RLT o201 1160 1a57 R, DBcelrhge quone
212 in step S701. Then, inp step. S702,. the extracted . mage is_added to the
| at est itrE'nalge§ 8) etFHgTﬁués,theﬁgco \éfeesdtl}?rg&es buf %rdclhse u%c‘:’i’é} e%l.lgﬁn t he ot her

oo 1 STEREES IS Scmar U 2RI e processing
cone. processing is on standby for receiving the own-
site images. On the other hand, i1f the own-site
images have been received (YES), the processing
10 moves to step S601 to store the images in the
image qgueue 212 to enable the following
processing. Note that the own-site images can be
repeatedly accumulated until the own-site images
from all the clients registered in the client
15 list are received, or can be sequentially
transmitted to the image queue 212 at the time
at which the images are received.
FIG. 7 is a flowchart of processing
executed by the multiple-site drawn-image
20 sharing apparatus 200 in a case where the first
synthesizing method according to the embodiment
is used. In step S700, a determination is made
as to whether images exist in the image queue

212. 1If the images exist in the image queue 212

25 (YES), one of the images is extracted from the



In step S703, a determnation is nmade as to whether the inmage synthesi zing
timng has 10 cone. If the inmage synthesizing timng has not conme (NO, the
processi ngoreiumpsot 0 step S700 to determ ne agai n whet lrer/Jprages1£xi St in
t he i nage queue 212. On the other hand, 44 the inmage synthesizing timng
has come in step S703 (YES), 15 own-site inmages that have not been
synthesized in step S704, i.e., the own-site inmages that have not been
synt hesi zed at a previous inage synthesizing timng are read fromthe

| at est i nagelB@ifer d2E81¢ o2genekat 6 tsymt Bl Fed Tieges. 120CGHt eI S 6BE&asi on,
wi t hout bei ng subjected to subtraction processing or the |ike, the

synt hesi zed FR&ge3xhre GYendr 419 &s 1di spP&\e ¢ nh§est BRclEdi gt HE"dER- si t e
imges that are to be transmtted to corresponding clients. 25In step S705,

the gener at edU&fift hesi 7&d! S WO HPL14 FA5EZOPERIP20PH 0681272 S $PAG HEfes (=

di spl ay i mage re transmtted fromthe di,splay imge buffer 220 to the

resBec%/i ve gléént i S%Ir}h%rn%’ta\ﬁb ks.lftThréﬂ, 4 a%%eﬁ’é@%,s tHe theges in the

di spl ay i:mage ffe 0. are .5 he refurn the processi to,_step

S700. This. CERAGS odsEl ngzar ot WBL"sTone: i baER SToRY EEREARATY®

execut ed untglteg)o_éa’?%e {9 Q%tpéPﬁ%lS&dwﬁ)éiterér quﬁggr, if no inmage to be
in the step

processed exI st I mage queue 212 In
synthesizing timing has come.
In step S703, a determination is made as

to whether the image synthesizing timing has

10 come. If the image synthesizing timing has not
come (NO), the processing returns to step S700
to determine again whether images exist in the
image queue 212. On the other hand, if the image
synthesizing timing has come in step S703 (YES),

15 own-site images that have not been synthesized
in step S704, i.e., the own-site images that
have not been synthesized at a previous image
synthesizing timing are read from the latest
image buffer 218 to generate synthesized images.

20 On this occasion, without being subjected to
subtraction processing or the like, the
synthesized images are generated as display
images excluding the own-site images that are to

be transmitted to corresponding clients.

25 In step S705, the generated synthesized



10 S700,  the processing branches to step S703 to be on standby for the

i mage synthesi zing timng. According to the enbodi nent, when

t he di splwp 2ommgessoof all the sites are stored in the dipsplyayiinager buf f er
220, the control unit 15 214 can cause-the display image buffer 220 to
transmt the display imges to the respective clients. According to another
enbodi nent, the control unit 214 can cause the display imge buffer 220 to
sequentially transmt the display 20 images of the sites stored in the

di spl ay i nagembgfder (2201t optiifey chim@rdes) are transpddoreing nomstil |

anot her enbodi ment, the control unit 214 can cause the display inmage buffer
220 to transkl€ thesBIlSY aj NarERed U ¢ he 2250 r Bopdct £ vE& &t P @At When
certain tinme el apses WO 2011/ 145539PCT/JP2011/061127 - 28 since the
starting of ?Fwéqr}ﬁﬁe"s’ﬁtﬁéﬁ z@‘?’@wﬁr%]é%sm d‘eIPn tlH} sSt&de, S{RE control
unit 214 caugﬁﬁ when the, di sﬁqsg s of, i.tes ?’:15; not stored in
the displ ay get BafFS 30 fjlési g& sjﬂff‘ﬂgsl l11 §edni 1619 generate
di spl ay |mag§§ tl}laédh%ve been %tored in the dis %fer 220

using latest™i rrages previ ousluyr%tgr ed ¥nthe’ Fal'ést rrégtee% Sf 218. FIG

Shi;lﬁ f1 onchgrts of groﬁ? 8!:%9549 ec?f't @%é;gy geidTé" f;lthJoeu ht%ﬂg%""” | mage
g appar atus’ a case re t he second synt hesi zi g met
according toltsheree;sr@g@er@m, lewéﬁ@ednuﬁtteﬂ S§B0.i Raget &rgri pation is made
| processed exists. Further, if no image to be
processed exists in the image queue 212 in step
10 S700, the processing branches to step $703 to be
on standby for the image synthesizing timing.
According to the embodiment, when the
display images of all the sites are stored in
the display image buffer 220, the control unit
15 214 can cause the display image buffer 220 to
transmit the display images to the respective
clients. According to another embodiment, the
control unit 214 can cause the display image
buffer 220 to sequentially transmit the display
20 images of the sites stored in the display image
buffer 220 to the clients.
According to still another embodiment,
the control unit 214 can cause the display image

buffer 220 to transmit the display images to the

25 respective clients when certain time elapseé



as to whether images exist in the image queue 15 212. If the inmages exi st
in the i mage queue 212 (YES), one of the inages is extracted fromthe

i mge quewe 28i12145539st ep S801. Then, in step S802, the ertraetmdoénEme is
added to the | atest image buffer. Thus; Zde-|latest inmage buffer is updated.
200n the other hand, if no image exists in the image queue 212 in step S800
(NO), the processing branches to step S803. In step S803, a
determ nation is nmade as to whether the inmage synthesizing timng has 25
come. |f theSimege St heBRZitngn @i fifhgt Rgs Hergewsynthesizing

2011/ 145539PCT/ JP2011/ 061127 - 29, - cone (NO)., the processing returns to
step S800 t oPd&S: APA& hyai hPwet hér GarGes sEOMFFRE iYRbeE quktie 212.

OeLye ot her hands 1 lee! Tode SYNAESLZiing, (L 09, heg £ oLt 5803
(e, oun- 1 e Rags:tIRlo Date Bl s BEEn,SYULNED 2 oL, B EEYLOUS pRe
SymrmSi@KiLH%ﬁ§mage synthesizing unit 216 to generate
display images that have not been stored in the
display image buffer 220 using latest images
previously stored in the latest image buffer 218.
FIG. 8 is a flowchart of processing
10 executed by the multiple-site drawn-image
sharing apparatus 200 in a case where the second
synthesizing method according to the embodiment
is used. In step S800, a determination is made
as to whether images existkin the image queue
15 212. TIf the images exist in the image queue 212
(YES), one of the images is extracted from the
image queue 212 in step S801. Then, in step S802,
the extracted image is added to the latest image
buffer. Thus, the latest image buffer is updated.
20 On the other hand, if no image exists in the
image queue 212 in step S800 (NO), the
processing branches to step S803.
In step S803, a determination is made as
to whether the imége synthesizing timing has

25 come. If the image synthesizing timing has not



100n this occasion, the synthesized i nages are generated as inmages obtained
by synthesizing the owmn-site images of all the sites linked to each other
at that twOeR01VKH5BPep S805, the own-site images 15 regi CEIRY1I/N6I2E | at est
i mge buffer 218 are subtracted from the29yenerated synthesized i nages to
generate di splay inmages corresponding to the nunber of clients, and the
generated display inmages are stored in the display i mage buffer 20220. In

step S806, the displ%y inages are transmtted to the respective clients via
the networ k. PRSt & Y3807 BEhe® F REGESS TR 9t He® BRdpl Sy tPnefeCBuf¥®:? 0220 are

flashed to rﬁtur %he rocessing to stgg S800. Thus, the{grocesgﬂng of 25
steps S800 thPolyht 8807 1S AdthledilF EREAI B2 ANF ¥ 1St 1n the

2011/ 145539P%/a‘3 ggé%{eg?%l%az- 3(_)051 ucr};tél l%%(_iﬁg?%gdr{é) befgr@ﬁgsﬁagéi sts.

Further, if no’i e processed exists 1 I Thg€é queue step

S800, the progessing;lyanghes | onst p, S803.A5 i Lhecpasss 5 FiGis] to be

on 5 standby for the image synt izing timng. | the rmage
synthesi zj ngol,ij1 DY ERY; RE geener ahed @b vuni{ LMy U £T val s he abt @ijn a

desired frame rate. For exanple, the inage synthesizing timng my be
generated foknever¥p0.slesecond. $0, 0l @éNown-site images that
have not been synthesized at a previous image
synthesizing timing are read froﬁ the latest
image buffer 218 to generate synthesized images.
10 On this occasion, the synthesized images are
generated as images obtained by synthesizing the
own-site images of all the sites linked to each
other at that time.
In step S805, the own-site images
15 registered in the latest image buffer 218 are
subtracted from the generated synthesized images
to generate display images corresponding to the
number of clients, and the generated display
images are stored in the display image buffer
20 220. In step S806, the display images are
transmitted to the respective clients via the
network. In step S807, the images in the display
image buffer 220 are flashed to return the
processing to step S800. Thus, the processing of

25 steps S800 through S807 is repeatedly executed



1010 frames per second. According to the enbodi nent, when the
display images of all the sites are stored in the display inmage buffer 220,
t he cont rwb 20nii4s5R3384 can cause the display i mage buffer pe2Qprta1/d&12r ansmit
the display imges to the respective cdignts. According to anot her

enbodi nment, the control unit 214 can cause the display inmage buffer 220 to
sequentially transmt the display images of the sites stored in the display
i mge 20 buffer 220 to the clients. According to still another
enbodi ment, ¥R& icbnReolimape 24 bgn RBOSE Iheddisspl af si-mageubffe¥ . 220 to
transmt the di splay images tq the respective clients after a certain tlrre
el apses 25 sihcé @ he"stEHt Ry DF PRO G rrage SyRrhest ¢i ng W 1mage

2011/ 145539PCT/ JP2011/061127 - ocessin In thiis c e control
Coit 214 cauSbE U anEn 4 hﬂend.sstper%yS.BrFE@es T3 aPF oUte® Sk BFE TR Stor ed i n

t he di spl buf f th th t, 21 te 5
di gpl :aipi %glég gta?uhg\% otasnejeﬁ §to 28%?/2 tﬁ? ?@‘gray |1h%g ebu(? 2?65206

[ I t I ff
Ao dascr bed SBGe Yadeot arig 1M BRE kBBt ferie Tat  Rathrtdent 1N it on,

it is 10 posgihl e 19 |ent§? kﬁ%ébél'd”@gﬁirdlwgpﬁ% ”Eleyr%dénﬁ%aaée&he

multiple sites andsare etween the sit imumtine
difference apd tfye; ean n!:'htt)é@xffa&@e tHBE@tain a desired #E AROVE

functions of the enbodi nments 15 can be inplenented by an
appar at us-i nghald abl eopr agg anpwd ft emd NiAB g@) ¢t e AlEthg timing
may be generated for every 0.1 second to obtain
10 10 frames per second.

According to the embodiment, when the
display images of all the sites are stored in
the display image buffer 220, the control unit
214 can cause the display image buffer 220 to

15 transmit the display images to the respective
clients. According to another embodiment, the
control unit 214 can cause the display image
buffer 220 to sequentially transmit the display
images of the sites stored in the display image

20 buffer 220 to the clients.

According to still another embodiment,
the control unit 214 can cause the display image
buffer 220 to transmit the display images to the

respective clients after a certain time elapses

25 since the starting of the image synthesizing



progranm ng | anguage or the |like such as C++, Java (TM, JavaScript (TM,

Pen, and Ruby. The program can be stored in an apparatus-readable 20

recor di ngvoedlussach as a hard disk unit, a CDO- ROM aPNDJPUPEARDI e

di sk, an EEPROM and an EPROM for distfikut+on, and can be transmtted via

networks in a form executabl e by other apparatuses. 25The present

application is based on WO 2011/ 145539PCT/JP2011/061127 - 32 - Japanese

Priority Application Nos. 2010-113102 filed on May 17, 2010 and 2011-047669

filed on MarBROALE9811 % t hlPhd Thpak Fatentt k81 FOR T TR eMtiFe Thhtents of

whi ch are hereby_ incorporat 5§ reference. WO .

2011/ 145539PET ﬁ%m&ﬁ&zﬂe H SRl &g 64 8P 2 A%h t¥PPe-$1£ES

drawn-i mage are not stored in the display image buffer 220, .

the image synthesizing unit 216 to generate

5 display images that have not been stored in the
display image buffer 220 using latest images
previously stored in the latest image buffer 218.

As described above, according to the

embodiments of the present invention, it is

10 possible to integrate the images independently
drawn at the multiple sites and share them
between the sites with a minimum time difference
and the continuity of the images.

The above functions of the embodiments

15 can be implemented by an apparatus-installable
program written in an object-oriented
programming language or the like such as C++,
Java (TM), JavaScript (TM), Perl, and Ruby. The
program can be stored in an apparatus-readable

20 recording medium such as a hard disk unit, a CD-
ROM, a MO, a flexible disk, an EEPROM, and an
EPROM for distribution, and can be transmitted
via networks in a form executable by other

apparatuses.

25 The present application is based on



sharing apparatus that causes inmages drawn on 5 draw ng objects provi ded at
multiple sites to be shared between the drawi ng objects, the apparatus
conpri si NgO 2011/145539 an i nmage storage unit confi guregcrgrstiongithe

i mages drawn at the respective sites; 10gn 1nmage synthesizing unit
configured to superinpose and synthesize the images stored in the inmge
storage unit in a manner so as not to include the inmages drawn at

transm ssion destinations; and 15an i mage transm ssion unit configured to
transmt theJBp@gesssymhesirdddy b prhlel £ adgieo By Nidtesi 2i0ng uhilt3 1®2t he
respective sites. Claim2. The nultiple-site drawn-inmage 20 sharing
appar at us ac€drdhgotoMa i 'y, wRdr%iand 2011‘047§ﬁg ifrage Ssyxt hesi zi ng
unit generates synthesized i mages by superinposing a position of an inmage
drawn at a fiRSCEife &P bbsitloRs tFe | Hages: dFawmtat SiftlekC6therPEhan the

first 25site. WD 2011/ 455%9PCT/JP 011/ 061127 - Sﬁ)- .
entire contents of which are hereby incorporated

5 by reference.



Claim3. The multiple-site drawn-imge sharing apparatus according to claim
2, wherein the inage synthesizing unit generates 5 the synthesized i mages
by repl acwogow/tabsza m ni mum val ue a pi xel |um nance val reTaP2m@1/8@nE
position of the image drawn at the first3site and the images drawn at the
sites other than the first site. 10 Caim4. The multiple-site
drawn-i mage sharing apparatus according to any one of claims 1 through 3,

t he apparatus further conprising: a |l atest imge buffer configured to 15

store |atest inmages drawn at the respEdtdi@Ssites. Claim5.
-~ The multiple-site draw ng-image shari ng apparatus according to any one of
20 clains 1 through 4, mherein the i mage synthesi zing unit

R S e iR
?lgg ?5 stored in he Iat%st ﬁbr§2§$%%gg§§%%%ég?5:%SQEL255231/061127
appar at ug acgor w&ggt%@ﬁxc%e E9£o%llaaga L hegyah g3 MEFELR o be
shared between the drawing objects, the
apparatus comprising:
an image storage unit configured to
store the images drawn at the respective sites;

10 an image synthesizing unit configured to
superimpose and synthesize the images stored in
the image storage unit in a manner so as not to
include the images drawn at transmission
destinations; and

15 an image transmission unit configured to

transmit the images synthesized by the image

synthesizing unit to the respective sites.

Claim 2. The multiple-site drawn-image
20 sharing apparatus according to claim 1, wherein
the image synthesizing unit generates
synthesized images by superimposing a position
of an image drawn at a first site on positions
- of images drawn at sites other‘than the first

25 site.



5the imge synthesizing unit int egrat es the i mges received fromall the

sites to generate an integrated inmge, and : generates difference
i mges bewoeen/ubkssi ntegrated i mage and the images stor edriymadiives1isy | at est
i mge buffer to thereby generate the synthesi zed i nmages. ‘ Claim

7. The nultiple-site draw ng-image shari ng apparatus according to any one
of 15 clains 1 through 6, the apparatus further conprising: an inage

synt hesi zi ng nmet hod deternmination unit configured to determ ne a

synt hesi zi ng nmet hod of the inage synt hesi zing 20 unit based on a nunber of

the sites and i mage qual.i Claim8., The nultiple-site
dr awi ng-i mage shari ng Q&Ea%’%t ds a&rb‘?dm’gl’fbpérﬁ/“%héeofdégwé’l aH"régf t hr ough
7, wherein 2011/ 145539PCT/ JP2011/ 061127 - i mage

transmi ssi on® l‘ﬁ?l{lﬁar?s?r??§atth‘éssﬁrﬁ%%§ 7ét i ?'n?ge%l"f‘bmt Her r@%’r?erc?ﬁ% sites
at atime at which the nt hesi zed_ i es of all the sites to € o
transmtted are generatzly +mage Sy% a9 I The Jh%lfg Sler%l

\C,'\;]g‘r"‘ei“ﬁ IsTRge pshar |, Ag APRALAYS; AGCA I BY 10 B OPEgON CLATTE 1 through 7
' minimum value a pixel luminance value at a same
position of the image drawn at the first site
and the images drawn at the sites other than the
first site.
10
Claim 4. The multiple-site drawn-image
sharing apparatus according to any one of claims
1 through 3, the apparatus further comprising:
a latest image buffer configured to

15 store latest images drawn at the respective

sites.

Claim 5. The multiple-site drawing—
image sharing apparatus according to any one of
20 claims 1 through 4, wherein
the image synthesizing unit specifies
the image drawn at the first site stored in the
latest image buffer to synthesize the images
other than the image drawn at the first site

25 stored in the latest image buffer.



the inmage transm ssion unit sequentially 10 transnmits the synthesized
images to the respective sites when the synthesized i mages to be

transm t t\EO 2ar1g14gBher at ed. Claim 10. The RGTUPHI&IG12Te

drawi ng- 15 i nage sharing apparatus accoriing to any one of clainms 1 through
7, wherein the image transm ssion unit transmts the

synt hesi zed i nages to the respective sites when a certain tinme el apses
since starting of 20 image synthesi zing processing. - Claim11.
The nul tiple-site draw ng-i mage sharing appar at us according to claim10,

wherei n 25t he i mage sy he5|2|ng er at
2011/ 145539PCT/JP2011/€% %t“ﬁe ﬁrtehe%%E&d 4?@5&@% all the
si_nce the st?rtlng of

sites are not %pnera ed mhen the certaln tlne .aps
est 5

t he i mage synp ek z.n&lﬁ%%€e§§ﬂhgfaﬁh nfne5|ze .ﬁﬁgéE’%sPﬁﬁf|8
i mages previgysly stored ip gﬂg hatgﬁg ge buffer, and t he
i mage transmssion unit tran ts’the syn eS|zed i mges. 10Caim12. A
mﬂt|p|e59te drmM]'n@Q% image synthesizing unit integrates

the images received from all the sites to

generate an integrated image, and

generates difference images between the
integrated image and the images stored in the

10 latest image buffer to thereby generate the

synthesized images.

Claim 7. The multiple-site drawing-
image sharing apparatus according to any one of
15 claims 1 through 6, the apparatus further
comprising:
an image synthesizing method
determination unit configured to determine a
synthesizing method of the image synthesizing
20 unit based on a number of the sites and image

guality.

Claim 8. The multiple-site drawing-
image sharing apparatus according to any one of

25 claims 1 through 7, wherein



sharing system having a nultiple-site drawn-image shari ng apparatu8 that
causes i nmages drawn on drawi ng objects provided at nultiple sites to be
shared bevOgen/Mi89dr awi ng obj ects and havi ng 15 cli ent #CTHR1BRE1M2ZCt onl y
information drawn at own sites fromthe 36érages drawn on the draw ng
objects, the nultiple-site drawn-inage sharing apparatus conprising: an

i mage storage unit configured to 20 store the i mages drawn at the
respective sites; an image synthesizing .unit configured to
superi npose and syntheEPf% %%@gﬁhabég Ig?éﬁjf%“tH Jﬂha§§a§FHPg§§ unit in a

manner so as ncl ude the.inma at transm ssion

desti nati onst?l%;dst“ O%hﬁﬁiff 539p %P 81 B115° L5861V an I]TT‘(H%JE
transm ssion, ynit E?ﬂx %’£G‘M Rracr}l%n Eg%ftexgégﬁgzeesdsmé‘geé' zed le%S A

i mge synt heSizi‘hg tnit 16 the fespec

met hod executgd bé’lﬁg@'tt,bp'bee S 16 nlf AR I IRIE r 3N éﬁgtlgaogéaat us that

causes drawn inmages drawn at two or nore renote sites e shared, the
met hod cgnprising: storing the inmages drawn at the 10respective sites;
superi nposi ng and synthesizing the stored inages in a nanner so as not to
include the inmages dragnzatmtbansnissi o despiirats 08, @pdwing-

image sharing apparatus according to any one of
claims 1 through 7, wherein
the image transmission unit sequentially
10 transmits the synthesized images to the
respective sites when the synthesized images to

be transmitted are generated.

Claim 10. The multiple-site drawing-
15 image sharing apparatus according to any one of
claims 1 through 7, wherein
the image transmission unit transmits
the syqthesized images to the respective sites
when a certain time elapses since starting of

20 image synthesizing processing.

Claim 11. The multiple-site drawing-
image sharing apparatus according to claim 10,
wherein

25 the image synthesizing unit generates,



15transmtting the synthesized imges to the respective sites.

WO 2011/145539 PCT/JP2011/061127
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if the synthesized images of all the sites are

not generated when the certain time elapses

" since the starting of the image synthesizing

processing, the synthesized images using latest
images previously stored in the lafest image
buffer, and

the image transmission unit transmits

the synthesized images.

Claim 12. ,A-multiple—site drawn-image
sharing system having‘a multiple~-site drawn-
image sharing apparatus that causes images drawn
on drawing objects provided at multiple sites to
be shared between the drawing objects and having
clients that extract only information drawn at
own sites from the images drawn on the drawing
objects, the multiple-site drawn-image sharing
apparatus comprising:

an image storage unit éonfigured to
store the images drawn at the respective sites;

an image synthesizing unit configured to
superimpose and synthesize the images stored in
the image storage unit in a manner so as not to
include the images drawn at transmission

destinations; and



WO 2011/145539 PCT/JP2011/061127

10

15

an image transmission unit configured to
transmit the images synthesized by the image

synthesizing unit to the respective sites.

Claim 13. A method executed by a
multiple-site drawn-image sharing apparatus that
causes drawn images drawn at two or more remote
sites to be shared, the method comprising:

storing the images drawn at the
respective sites;

superimposing and synthesizing the
stored images in a manner so as not to include
the images drawn at transmission destinations;
and

transmitting the synthesized images to

the respective sites.



