WD 2006/ 025800 PCT/ SG2005/ 000297 Title A System for

Qperating a Plurality of Mbile | mage Capturing
Devices Technical Field 5 The invention concerns a
WY 2d08Mddspd operating a plurality of nobile iMgersg005000297
capturing devices. Background of the Invention fg(fn
2004, approximately 18% of nobil e phone users own a
phone with an integrated i-) camera (canera phones).
I ncreasi ngly, new nobil e phone nodel s provide an
i nt editet ed canmera. The canera in a canmera phone
usual l'y ' - j .
Coml crand e RE PefretliF BRI oo it ikt Eopgil plices
i mge sensor. Canera phones have allowed users to
capt Ueehnicsh§iedd t hey woul d not otherwi se capture.
These include taking pictures which help police
capture crimnals, taking pictures of clothes or
‘ot he "¢ iNkgriion gongere gsgsten fof operativg @ Plusditoefenahile itagsicarjuring
and gaévieapturing i mages while on the scene to
contribute to a news story. Users carry their nobile
phone with them nore often than a digital canmera or
di gi Batkagpusboidhedvantimecause nobil e phones have
beconme an essential conmuni cations device. Canera
gho N0, =ppaeineitaf 187 bf?ﬁﬁblilé phape usBrs Bwe A rmaﬁ with@integrated
i gi r [ . YEr as. ) .
camesdvert SN dibnest Bikincl, 18 587 aRe0p duSis provigg an
as antearated eameare. gl emgmrn aragiviersddione gpigklly vombrgama Charge-
cl oCBoupliB¥de (GAIHI®R ConPleriiBry MEkROLAS I¥MRERddor (CMOS)
L gﬁmgggéggpd y a canera phone is inadequate and
oes n convey the significance of the nonment. 30
Summary of the Invention In a first preferred aspect,

t her @arhéra PheNdsARRe RIS RBBR: FtO CafiRE rirﬁé%éggh%( Rb4E Rbi dtherwise
of m)gﬁlfl N ma&el éa%s(,url n devr;ﬁ;‘es the Sép?t em. .
ConpPL g ese PPpR kg gEtiess Rl Rale SR Rmngen fking
at rlaﬁsrm 9f clotihesod ather i_temrs to_:}fsctlssaﬁimrfriemi_somfm‘b paurchasing, and
1S LERO ML ORI dd Scthe TBARAABLLIAMAL AL IIER dafly their
at | e%?st %ne ot her i mage capturl nq evice, the
t r arf2PR1E PABRE With KigMgeE Oferyinpe P digial ragiermpr digital video camera
2006/02580000BET hB6heO 0GevO Ofk2Ome 2 essential communications device.
Camera phones also generally tend to be more compact than digital cameras or
digital video cameras. Also, camera phones provide other standard features such

25  as a caloulator, calendar, reminders and an alarm clock.

However, there are some instances where an image captured by a camera phone
is inadequate and does not convey the significance of the moment.

30  Summary of the Invention

In a first preferred aspect, there is provided a system for operating a plurality of
- mobile image capturing devices, the system comprising:
a first image capturing device comprising a transmission module for
35  transmission of an instruction from the first image capturing device to at least one
~other image capturing device, the transmission being over a wireless medium;



the instruction causing each inage capturing device to
capture an inmage at a predeterm ned synchronization.

The image capturing devices may capture the inage .
wo Wsfoagzepusly or within a 5 predefined tine bli-W¥skaoosnesrer
Preferably, the predefined time limt is not |onger

than one second between the fastest inage capture

time and the sl owest inmage cap?ure time. The system
may operate in a client/server environnent where the
first i mage ind@ctiaptausinggaaliduageeaptsririgrievice fovaptusnah ithbge at
at | %%?Jdgjéﬂﬁn@&%hﬂoﬂiﬁ&% capturing device is the
client. ternatively, tRe system nmay operate in a
peer-to-peer environnent } where all the

I mag&he pdgerdapgiride devies aae calilre tHeOmiaf@sBidtindolsy or within a
I Bst i . J [ Tr ]

13y BAESRR umE N, Rl 38 o floARACTE b oGl than one
i mag&ePRp PeimieRy tor{astest imapp saptire| timesanchie saviget imagp gapture
capt umeng device may conprise a receiver nodule to
receive the instruction transmtted fromthe

transm ssion nodule of the first inmage capturing

devi dke sytem fmay geeratadn o plisotserveh endronmenly whdreldop first image
et P@&btvfﬁﬁ{; g@ﬁ@é @;tthenfbr?er FAHEI‘ ﬁ@'ddt le¥st@he bR} in%tge b%%tgtd_evice is
captyrin i ces e nethod conpr.i si ng: ansmttin
an | Pt RIS AME Ber DRER TAGGETE I O 1orh g SEMpRTent
at | where all badnagdeapturing devicea ptaablerig traimniiidie iostarctien.

wirel ess nedium 25 the instruction causing the inmage
captﬁri_n devices to ca}_gjture an irr,arge at a _
pr ed REPFRUGEA BoKBR IERTHER] Yhdermigior bR ehiigpieRashgn the first
tievi ivege-napfurtgplevice. a series of inmages in the form of

a video stream The video stream may contain audio
information if a mcrophone is in use. 30 |Inages that
are EhgHtifaeONR othpgness saRiuing devire mayROMTiRRa FRFeNERedule to
i mﬁgm@&pw ﬁdsﬂgct:odeameraittgfayom mea_mmi;ab@ dmlgw'né bL ®adifst image
ot he val ue may be associated with eac
captﬁapg@é%cg'to enabl e 35 synchronization of the
¢hptured inmages later. The tine value may be a tine

St anp a deBorideddplett, e &ipidvided @ e oMEseraRg U@ty ¥ilnobite

2006{ ngSaogjriﬁCEé%.GZSO 5/ Oet% 907 1_SsiA_s an initial step,

the TIPSt i hage c%ept i e\cﬁngé%y transmt a first

si gnal t drankaiiting an instruction from a first image capturing device fo at least
one other image capturing device over a wireless medium;

25 - the instruction causing the image capturing devices to capture an image at

a predetermined synchronization.

The image capiuring devices may caplure a series of images in the form of a video

stream. The video stream may contain audio information if a microphone is in use.
30

Images that are captured at approximately the same time by each image-capturing

device may be associated with each other.

A time value may be associated with each captured image to enable
35  synchronization of the capfured images later, The time value may be a time stamp
to record the time the image was captured.



at | east one ot her |mage capturl ng deV| ce to cause

transm ssion of a response signal that includes
identification information of each imge capturing
wevie2sgbe response signal may. include the l‘i‘%‘itfstdzﬁﬂ%moozg'/
for each inmage-capturing device to load 5 its ina

capture application. The first signal nay instruct the

i mage capturing devices to | oad its image capture

appl i cation. Each image-capturing device may indicate

t hat Astan initaigetep: tptfit énaga ppptine @i deoie imdy raadad famug'ha to the
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visual 1 ndication ication or a s
del i akfh ?fd"?‘ﬁ@sf'ﬁ'erﬂgﬁtcai'%d@‘eﬂn%'a!ppiﬁaCh gﬂ@é\m@termgﬂwce The
St at usspoegosignaiiay ey hab:a dileYor HadRInfe-chptdring ldBi&s Yoad
exi styg "p%lvgg{bréghgﬂmmge capturing devices, a tine

del ay provi ded to conpensate for the
Iatency This ensures that the inages captured by 15

t he immBGRt GigﬁélUﬁdyﬂ&trd&%&iﬁn%g@&ﬁnhﬁﬁ‘:?tdlé&a@éé téload € 1 \l;lﬁgg%apture

time,

to cé ﬁtgo@p cEg ct' d?‘%g ‘faéﬁ'ﬁnq ﬁlﬁ‘ﬁ‘ée 4 e'Fd'%ﬁ\( m&ét‘@?ﬁ’ﬁ fajure
anpu APplightian; indoddad aed speaty tafchptnret dmeimiages Thel dtdication eay be a
16 ansid tfﬁcﬁeatlaﬁ‘ Saudlol l%éaﬂgp dul e.st:ﬂ%y rep Qélﬁérggnic? hfkhﬁ;é dmage-

t t t
d Ie{/nl g%)turfnlg d@ﬁ'ge 11§‘e ﬁ%ﬁ@ & lg“rﬂ?fé"gp %@g%ggdai%ﬁn g device

may be a digital camera or a digital video camera. The

i mag ﬁﬁiéH& 'é&*s@gze%\éh tHe ifl 56 r}%ﬁtuhﬁq @e@fc@g %‘%m\é”dtetgyl %g&gﬁw

devi ce. | east one uri

may PW&'P%EP %P"?P&B?qteemf e &3ienswet s i, fhaﬁthe gﬁ%ﬂeé Gagigred by
i gi thelimegneparingdaice beaksptoRaRuhe samk fie, abrapreasded

web camor a Personal Digital Assistant (PDA) with an
integrated digital canera. Wiere there are a plurality
of ofthilveri magde oyt b Pioyiderk o cesmendsecapiurs of andgege after a

capt predetgrtiead ArRounBYf timedias mabsddf‘eetef ihe %tr@dts&ﬂ@'traﬁémitted The

I nst t t f the

i nagl(red{%adﬁ&ﬂjﬁ ﬁaﬁgéé-&ld@gtg e mﬁﬂ% Wg%% T?QﬁscapI\"F?e p[pf?ag?n of the
L) gnévicerif paesis Pigseniton may be broadcast in a

predeterm ned frequency band. Preferably, a

co t on .channel is d to pre .

o ao B i aht-B2hu e WP e ik 54 G Sertie BT 4 g Hheitgessmermo The
par timgge-camdurisiaudexice maydfe intargted oraqhtamihagd&me | Theesat least one
Al't thﬁ@tlﬂnﬁgé Mapturtn@%ebtﬂéway GlclRB ar?ﬁHbang 1@&9,&%&& Qx%llrf(egrated

%[5 qsn%La from one wr(g_%? capturing device
east9'BhEBEReP ok & “lﬁ’l"l’ﬁ'@ Yedifached vy 2%@[ FoBgemel
PCT/ISg20 851900 2P0A) vith Bhdniegnsted digitdl cameray be

transmtted via an encoded radi o signal. The

instruction nmay be transmtted via infrared signal.
Where there are’a pluralily of other image capturing devices, the first image-

‘capturing device may transmit the first signal or insfruction fo each of the plurality
30 of other image capluring devices at the same time. The first signal or instruction

may be broadcast in a predetermined frequency band. Preferably, a

communication channel is selected fo prevent inadvertent activation of image

capturing devices not part of the plurality of image capturing devices. Alternatively,

the instruction may be sequentially transmitted from one image-capturing device to
35 at least one other lmage-capturmg device.



The first

imge capturing device and the at |east
anot her image capturing device 5 nmay conmunicate via
Bl uetooth, I EEE 802.11 b (W-Fi), W-Max or wreless

‘gé?ﬁ%{“}g’f“ﬁnsure predi ctabl e perfornmance, a Pcir,ﬁgtzoos;‘ooozw

ity nodul e may be provided to ensure
conpati bl e hardware and software is being used. If
non-conpatible hardware or software is detected, an
alarmis raised. 10 To inprove accuracy during |ater

Sy nc hryenhstation may@bs wachiteaiviahn encoded tid $ignal. T instruction
provi decL t ernal cl ocks of the devices

tto synchr.oni zedi.n

pri or™?%o ec%ﬁg?rﬁ\rﬁfe%‘ﬁa TREGE. 15 A control nodul e may

be provided to enable central control of the capture

Se: : | T4 Sirst @hadd '&lpttﬂﬁ@tﬁ?]\ﬁc@%u ket 16HRY hifdRifer irﬂ_ébétdéﬁ@ghﬁ 8evice
settings may ] nclu g [ . .Captrast an

oo HTACeB elepe i D2 316 v B Mef B giées use.
orientation, or whether a flash is activated. 20 A

previ 'I%V‘érggl%uﬂ)r@%ié@Me %%rfﬁﬁ‘@l‘ééed @%oﬁn‘ﬁaﬂjiiﬁphwulé‘ iy e Fi®d to

the images to captured by the | mage captufin .

devi CORUT Hi7S COBRRURR NAIIEP &ndh TP (7 BRShoNRd & Toitgorpetiote

pr oviigetvacndrisoitwart Isadefectes taniataag és raisegpt ur i ng devi ce. }
The transm ssion nodule may be provided in a

software programor hard-wired as an el ectronic

ci r cuiotimpioMe gequpacy dubngilaler syneinenizatic, ,9yRGirerizptign modyip anay

i Mg @&eCErplidbd 0 0svHehtbrif iafernal gosksof dfie d3ie8Tiiot & tapagieg an

capt %gneg devi ces, the device conprising: a

transmssion nodul e for transmission of an instruction

to at | east one other inmage capturing device, the

t I5aN FEHFHIGHodOR] ) B/ Rbviddd\Wb ERlbRSEnHR dbitidl oftthe capture settings

instructi,on causing the i e capturing devj n .
| Ll e SRR oo TR Bp iR Tl et F¥1B8 e robd S
an i rageshtand tpighietse sefiinged lan@Baps s hragirditz imeos noriepgtion, or
2006/, 32BR8PRnRETd %etlp/ 000297 5 In a fourth aspect,
there is provided a nobile inmage capturing device of a
group of nobile inmage capturing devices, the device
CONPrA piienigw raoduiEc miay de mrovitiel do tdisplag ce pregiewrof the images to be

i nst rcgﬁhﬂee%ytﬁe%&?(tabﬁlﬂndchegﬂég.he transm ssi on nodul e

of at Teast one other 1nmage capturing device, the
transm ssi on
The control module and preview module may be provided only on the first image-

caplturing device.

25
The transmission module may be provided in a software program or hard-wired as
an electronic circuit.

In a third aspect, there is provided a mobile image capturing device of a group of
30  mobile image capturing deviceé, the device comprising:
a transmission module for transmission of an instruction to at least one
" other image capturing device, the transmission being over a wireless medium;
the instruction causing the image capturing device and the at least one
other image capturing device fo capfure an image at a predetermined
35  synchronization. ' '

et
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5 being over a wreless medi um ”fH'émiwrl{s;t ruction

causi ng the image capturing device and the at | east
one other image capturing device to capture an inage
Wb 2006Rh288h8t er M ned synchroni zation. 10 PCT/SG2005/000297
Advant ageously, multiple image capturing devices a%ci ow

mul tiple angles of an object or scene to be captured.

Al so, redundancy is provided if the event one or | }
nore inmage capturing devices fail. The predetern ned

sy nchnerfourthtaspant, theeye Bepravided @ mobil@imdgh eaga@ng delvid® of a group of
sequ [; [ .ay,. and
sequgﬂ%t%ﬂghl'aéek?%\ngdggl%gg&zﬁl%é‘f'g%ﬁoqﬁbgy os. del ay. Brief
Descri pti ch "8feVehaMesultni tAgeecEie ataisirection ransmitted from the
i NV ertanemisyibd todiefRelcdstohE oifedmubd dapluafEddiettht rah&ifission
2Q agg q&;&iﬂglegga\%iﬂg_s, in which: Figure 1 1s a
perspective Vi ew of -a pteferred enbodi nent of a nobile

i mage- captaiinpiugtiele vausmgi the inpgefaapiuring deyicasind| the it dgsst one
Fi gurdihe? infagd &lpReikg didiieamd OdapluRe it TisdeUr® 8T pédaBtermined
nobi Isen&poor]ze.%f Figure 1; Figure 3 is a block diagram
of t ¥ syﬂ@ﬁ'and 25 Figure 4 is a process flow

di agram of the system Detailed Description of the

o2 Apgsntddasusil, IMINES i LpRirih®ldbAs "ol REHSS | S31e]T & an
[ nteng.edltto %rov de a brief, neral 30 description

of a “FtAsP eé%hﬁ&?l?tw&deﬂ?r‘?-r’ Y iSProwi{edin iy event one or
pr es ewire image captwing dewjcestial. | npl ement ed. Al t hough not
required, the invention wll be described in the

general context of conputer-executable instructions,
such T88 PisPeigiinadyaRirenizationmay be exsseliatdie snetipersegpentially
dé np baexd.on@ainerdalal yand peqgnadny bagdlof S numbérud @ames delay.
routi nes, prograns, characters, conponents, and data

structures, that perform 35 particular tasks or
i mpl SrighPessHPtionefithe Deaydngsaact data types. As those

~skilled in the art will appreciate, the invention may

be practj i t.h ot her conmputer system, . .
conf ﬁgu%)!aa& :Egené\f ‘ihleng V_ﬁn IOngﬁgﬁ?X‘f r?& SafZ'Rﬁdc gh reference fto the
/il t PpRoaeaRyEgdrayjraseirgvhiohD 2006/ 025800

PCT/ Bigdia0b/is08 @R FeciBe Wit/ OPA QFASRA" enfRERENOBf a mobile image-

rogra bl,e.can r electronics, network PCs,
|Om nig ?E%ﬁ?g?vé‘fm?@:éﬁpa "Eobﬂeb\[;’]{oﬂ?;s, and the like. The

i nvehigirer? imayloe diapréve of e alticiwed themahilg phorteudtf Edure 1;

conpwghr@@i@@mb&kcaﬂég%afm@e{si’enx-%ﬁks are performed by
] ' hat' ‘are |inked through a

r e%,e Ipr ocessli ng devij ces
EOmURHEAHS JPECTRE{ION Flegrampof e system.
Detaiied Description of the Drawings

The drawings and the following discussion are intended to provide a brief, general

30  description of a suitable computing environment in which the present invention may
- be implemented. Although not required, the invention will be described in the -
general context of computer-executable instructions, such as program modules,

* being executed by a personal computer. Generally, program modules include
routines, programs, characters, components, and data sfructures, that perform

35  particular tasks or implement particular abstract data types. As those skilled in the
art will appreciate, the invention may be practiced with other computer system
configurations,  including  hand-held devices, multiprocessor  systems,



5 distributed conputing environnment, program nodul es
may be located in both |ocal and renpte nenory
storage devices. Referring to Figure 3, a system 10
ing a group of inmage capturing devic

“ggﬂmggﬁ%giprOV|ded | mage capturing devices Zoﬁénséﬂmgmm%w
i ncl ude nobile phones 10 with integrated digital
caneras, and digital caneras ificluding digital stil

and video caneras all with tel ecommuni cati on nodul es,

Web G iiBproddissir@esddn of GRgYtarimable Ofonsikifdrs 8iBeloniEs, ghdiadrk PCs,

Assi stants PDAs W t h | nt at t a
Thes EfeRutert A oy Rk rg gné 4. B 53Ry piso ve
.capt erseticed in rigyduld c@rnpatmg awocmerpss wharegtﬁ%lﬁlarf;/ peffgsmed by

hi gh re[n‘?rﬁé’ bi‘t')t:éé%ﬂxg dERes AR fhked ﬂﬁcﬁ.‘nga'c@mﬁ\uﬁ@éii@hd\ﬁht\ﬁdrﬁﬂh a
one

a
g EoBUEd SHPBNES BTG ReoreaBR e ee S SO boin foca
( MPE&Gh@reimutd lhemorgsterag devickso) and is assigned a
filenane and a creation/nodification date. Figure 1
depicts a nobile inmage ca turin devi ceﬂgo 21,

t he Relefingo bigurs@d. 2 1 f?éBPeé ingBrguR H‘@ﬁ%cﬁmng dévices
sui t all 2, £Dks prsddeldn ihdye capttiegrddizes 20,2 1p Adindu@2motila phenes

?@S' Rl s r &f &ﬁi{a‘?gﬂﬁe é%’ana d%ﬁt&%ﬁ%w@l%«c{uﬁmb QM%QIII% v:deo

a Ca ectroni c structure
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i S _Opérkard \Daditsl A@nwacslt (@d)Ns;) wéth Ggéﬂrétadl digid Cedsian grhass tmage
ul,gt
bt M oA B8 R B Vi 508 o i
di sphigjelig2in fggh é@@hlﬂ%dfﬂrr%ﬁaﬂ‘@ies/f@%’w!@@ Bnpin@ fiony gie to six
Kﬁypﬁcx@gé'ﬁﬁ(e?sngerdhﬁgé ay. e cé’tﬂ)fe@(imégl% $Pld grbfeabll/compicbeed in

a1 0T OR T TSP A i) B o R Yt b =

10 i sreafmingnaedificalperdatee in a client/server or
peer-to-peer environnent. 30 One inmage-capturing

device acts as a nmasfer inage in Y,

oper E6Ua 1 Bgaghic Godle Ao PGRRLPEER B At d) o form of @
eont cavherbiesatdddyeobile phare 223 ptitablerigr ude Wi the sysid 10. Zhe phpne 22
the QroupPasin ;lé @{t&{ﬁ’ah‘? QQEEIQ?L& Yo N 435%3 éamera Eens 44,

transm ssi o capt ure ap |caé ?Ii[: J{é
] rreT'EFé?'S‘iﬁmﬁ’t‘i&HP@“"SQf the m?é?fle H‘%‘ﬁl ' ?§‘°WE JOH? i [ gntenna
nodube iSdopekyiven rcomez@tii @n anbehtlab phdpesstranunib ("OFEBJute by a

56 a%@@ﬁﬁ&%ﬁ%w gé' ;;)é% 45\57?5 a5 Fo%gxgﬁ\ée%?éﬁg%ted to CPU 45,

PCT/ ure
25 answissligpisay 430 delexary @omtrc&ﬁ@fﬁetﬂge é@/eéﬁnfoﬁ kpypad A qrg flisplay 42

gr OMmay B@ i@ B4 ol kifeckesPad 48 @dldidph@ 42 P@g&_nmpltmme.:ngry 47
and Perg gt E Tl P RO #ned requency band
dependlng
The system 10 is able to operate in a client/server or peer-to-peer environment.
30 - One image-capturing device acts as a master image-capturing device 22 operated
by the user 24. It is able to remotely control the other image capturing devices 20,
21 in the group. The system 10 generally comprises: a transmission module 50,
image capture application 51, time delay module 52, timer module 53, compatibility
module 54, synchronization module 55, control module 56 and a preview modqle
35 b7,



on the protocol or standard used. The user selects or
the transm ssion nodule 50 5 automatically determ nes
an avail abl e comuni cati on channel for comrunicating

wiotZooeilksadevi ces 20, 21, 22. This prevents inagygiscents/noozer

activation of inmage capturl ng devices that are not

part of the present group. Al ternatlvel y, the

i nstruction can be sequenti al I’ y transmitted from one

i mage-capturing device 20 to another 21. Bluetooth
enab| Referdeg, foddgure A ethi ransmissiongbadujedifuitansmitsTed amripsiryction from
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pOSSIJeto e instruction via an inf
si gnatl SRitcngd: 2 e pevenopac el RetvafigR image capturing
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devi GRSuenllaly Zﬁansﬁgﬂégsﬁ&ﬁ d@n\éraf(nﬂg ptu gighgéwc%p?(r & another 21.
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accor, t an smtted. o
synch‘rggﬂ? ;ﬁé oo'ih Sro%g! ?lto% r dnl Z aﬁos%blg r%% Jarbsgutlﬁ {nﬁ%uction via
sane IE%Eeég%mq éM—EA Ma:g,e@redﬁss A5 ne othel arelegsy protocol. It is also

sequ @B&sﬁb&l io)trahﬁﬁi@&eQrﬁ’str@cﬂbH Wﬁ%fn n‘iffaréfd s?di‘%ﬁfrdiﬂﬂh@hast-gh@ewce 22

phr a ame tinme S, eoqusl nd

P i Phack P anDaRT sl 0, 21 g ¥ B et e 2l 22
dévi ewdlable, Oftert op@it cur prapristamn gandatyan achepretemisndre  equally
| magegpitdiad. are captured at approximately the sane
time by each i nmage-capturing device or sequentially

are 25 associated with each other. The association is

i npl @nwegedvingdie instrectivn,ahg inrge ea@tringi desiges caBapd 6 adimage 30
' magﬁis aMabebinddavind hg %ﬁ%té]‘a‘n ?]stag,grp t'dhs @éﬂiueéyﬂ&r@:;nization

s_are associ at ed one anot
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al soja8&dsSiful \A}?ﬂeo& %zﬁldaé/lsrﬂﬂl ttmé abl:ep l’fﬁ\g& %%%}e (%ggre : by all the

determ ni n es are
t heydeyiogs 2 Hetodresy %ﬁ/l@ﬂQe"é’Pﬂﬂ' qmeﬁ@cweyﬂ@ﬁ@ ihepargeapturcd at
di spamy@dnatén tichempnas ibh le@cham‘ﬁgé‘»b@turmﬁ d%ﬂb@&’esehﬁeritﬂiy are

2 s AR ARG e, TR el 5 8o BB sempige
sequ'é\@@% Canivrpe imageseyhigh daves thecianmeetineistampoeresequential time
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together. For a hday,
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Another possible association scheme is fo stamp each captured image 30 with an
incremental sequence number. If captured images 30 share the same sequence
number, they are associated with one another. Associating the captured image 30
35 at the time they are baptured makes it easier to synchronize 62 the images later.
For exampie, in a digital photo album, a user 24 may organize it in such a manner
that all related captured images 30 are presented together. For a birthday, the




8 "be'r' son bl ow ng out the candles on their birt hday
cake may have images 30 of him or her blow ng out the
candles frommultiple camera positions at that

@B%Gdﬁfdzéhoomnent intime. This provides a Supeﬁeﬁécmosmwzw

visual experience in contrast to merely a single

i mge of that nonent. 5 Also, if one of the inage
capturing devices 20, 21, 22 wkre to fail, at |east an
image is captured by an operational device and not

oni t tebo rbtownglom thSoalels R SheiCrtHday eakemwmee @A1agee30 of him
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si gndinagd ool the tlardeef thenimabe 8¢ t| rre expect ed for each

of t he ot her [ mage capturing devices 20, 21. That is,

how t akes .t o, S ecut.
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pt Uto ¢hel image saBBing Mesives A dd. BarpsrAnst ip @e@vi@g;@ezmtiakzation
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appl i catl on on non-vol ai menory to con @fj h St .
capt difermgfion tﬁg@@gfy gigmselyes Q%Feﬁptglsets pal dsfh frelepigshe fold tim
PEG mze&eam dzals ot the oitibeimapa nattaing dedcesr2@, 8. That is, how much
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r
initia |za on sl gna i nstructs g%c%f)ma e ca urlng
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I nal e i :
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i ndi dabiifehi Ganegs §tam1l9§l0ﬂéfpmr01dl@m&ﬁ@9@ff to the master
device 22 for the wuser 24 to inspect. The report also

%%naml'hg%lilg{[zaﬁ%g %:g%g’l n% rutctgethg tin?ég%sca?)turiﬁg 8Qvices 20, 21 to load ifs

image capture application 51. When ready, each image capturing device 20, 21
indicates that its image capture application 51 is loaded and is ready to capture an
image 30. This indication is a status report delivered to the master device 22 for the
user 24 to inspect. The report also dynamically updates as the status of each

35  device 20, 21 changes. Conversely, the master device 22 is able to deactivate the
devices 20, 21 if image capture is no longer required or foreseeable.
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35 device 20, 21 changes.' Cohrv'er'eeluy;mt"he mast er
device 22 is able to deactivate the devices 20, 21 if
i mage capture is no |onger required or foreseeable. WO
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between the image capturing devices 20, 21, a tine

delay nodule 52 is provided to conpensate for the

| at ency. This ensures that t he?| mages 30 ' captured

by the i mage capturing devices 20, 21 are captured in
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di fferent devices consi s
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To improve accuracy in matching images 30 taken in accordance with the desired
30  synchronization, a synchronization module 55 is provided. This module 55 enables
the internal clocks of the devices 20, 21 to be synchronised with each other prior to
capturing an image 30. This ensures that the time stamps which are stamped on
each captured image 30 will be very close or exactly the same, when the images
30 are captured at the same time, or in accordance with the instructed delay.
35
For increased user friendliness, the master device 22 comprises a control module
56 to enable centralised contro! of the capture settings of all the image capturing




the internal clocks of the devices 20, 21 to be
synchroni sed with each other prior to capturing an

i mage 30. This ensures that the tinme stanps which are ,
WoiRefsee each captured image 30 will be Ver¥>c‘ﬂs?;§€03/000297
or exactly the sanme, when the inmages 30 are capture

at the same tine, or in accordance with the i nstructed
del ay. 35 For increased user f¥ endliness, the master
device 22 conprises a control nodule 56 to enable
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and/or time stanps. Although still inmges have been
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the tolerated tine varranc
sec oﬁggeferably, the folerated time variance is no more than one second.

© 30 It will be appreciated by persons skilled in the art that numerous variations andfor
modifications may be made to the invention as shown in the specific embodiments
without departing from the scope or spirit of the invention as broadly described.
The present embodiments are, therefore, to be considered in all respects
illustrative and nof restrictive.

.35



30 It wll be appreci atﬁd by per sons skllled in the

art that nunmerous variations and/or
be nade to the invention as shown FP%{? g
enbodi ments without departing fromsthie! $£@g
spirit of the invention as broadly descri bed. The
present enbodi nents are, therefigre, to be considered
in all respects illustrative and not restrictive. 35
PCT/ SQRO0QE Q@297 Received 21 June 2006 It WE CLAIM
1. A systemfor operating a plurality of nobile inage -
capturing devices, the systemconprising: 5 a first

i mage captur | gystaveroperatiognp psitn of roblld iRBgtasing Bevices, the
nodul e f@ystemtoe.aﬁgﬁg ssion of an instruction fromthe

first simage c vice to at | east one other -
i mage capt unaﬁg’gﬁ‘é"\? 8apﬁ‘f S"t"’%ﬁg’ﬁ?’@gﬁ’ Sntra¥pigsign module for

di fi cati ons mBRET/SG2005/000297
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Wi r el ess "EERREHG Dég']/'“Sf‘tlﬁ'eﬂ Fanste Urgtimagn cerbwisd degicetaetieast one

i mage capmetmaggcaﬂaﬁr\geiewdeqwtﬁﬁinwsﬁm aéh 'vi?@t&b‘?s te@ﬁnolo%t
predet erm ne Qhesiﬁfsﬂ&lﬂgn%us?ng%cﬂ r}nagg fapﬁj g é@ﬁ?eg n%qare an lmagey at

modul e to ensure co

sof t war e? PRICHRedsye ’%’lﬁa“cW?éFel n each image capturing
devi d& commumi cgma@b;htwmctdme atenbugsainpatibitty olHaki@sre biBGBvare in
capt uri nge Q@Mh%ek&ﬁt‘ eﬁ& u\ﬁ%de%gﬁélﬁ E&EQ Mnﬁlgi){ates%ﬁth & teast one

system ag, £

pr edet er m ne Qe gtu r?ﬁ%vf??gsr'ﬂgi"g?'?sélt?c?'?k’%l ected fromthe

.group consisting of: at the sane tinme, - sequentially

based orz.a tiameyshel ax, caimed snaqu@imt i1al Wijerdhasied p%et@rmmed
numbes OJynci-n(oﬁi%ﬁn |sd§‘e@t¥d frg’m the rouS gc;ngig{]ng o aﬁg“ ngame time,

claim1 ystem op

client/ sk g?VEtlaﬁyebﬁ?ﬁdr”B A H'B?'ﬁ’e’%?éi‘ @qt’%a“ﬁ P?ngi ony apigker of frames

. capturi rfglarlevi ce is the server and the at |east one

ot her i nmage capturing devi ce is the client. 4. The"
system according to cl V\herelnthesstem

oper at e?*c in gh ngarT aicm"lb"@ P ki if rBFﬁ‘r%’hfhev%%?“é opgrgtes in a
i mg® ca?kﬁ“ﬂﬁefvﬁrge"lﬁi'@w*%ﬂé‘shea?rtbe 8 lireage oapturiagdemipe is thi @erve? Bnd

i nst r uctiieahleasbone biner iBags baMiRCRAsdi Rgakq. Ccl ai m 1,

wherein the instruction is transmtted on depression

of ‘a shlitter rel ease on the first inmage capturing

devi ce: 30 6 efhsze“k%%% 9 B avhfiet e eistam pperatesyif a pesin

the at [eRestenymemet vbsre bihigge capturing devices are able fo transmit the
25  instruction,

5. . The systc_am according to claim 1, wherein the instruction is transmitte& on
depression of a shutter release on the first image capturing device,

30 6. The system accordmg to claim 1, wherein the at least one other image
o capturing device comprises a receiver module to receive the instruction transmitted
from the transmission module of the first image capturing device.

7. The system according to claim 1, further comprising a time delay module to
35 compensate for latency existing between the image capturing devices.
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capturlng devi ce conpri.ses a receiver nDduIe to -
. receive the instruction transmtted fromthe PCT/SG2005/000297

transm ssion nodul e of the first inmage capturing Received 21 June 2006

device. 7. The system.according to claim1, further

conprising a time delay nodule to 35 conpensate for

| at ency existing between the infqpge capturing devices.
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further conprisi

of an i nEYjEeqee aptirg Ob%"é@e&e@ﬂ?harfwet?rmmd W&%haéle@?ﬁs@aeﬂef the -
af ter thwstutiegstrerstritten is transmtted. 5 9. The system
according to claim?7, vvherel n the tinmer m)dul e

co-ordi nates .. the timn an i mage captu

appl i 2at f'on of*® PRE™; 48R gé‘éﬁ?"ﬂF i Wpreets treer @J“e eprpestinates
syst em atbe Bipigd ¥il ar imagd captre applicshimoéhaimegesaftiing tevicernge
capturing device is a nobile device with a

tel ecommypi c 3'};% %tgtg'i" lglngto g, Qvﬁg'el? %eirﬁp S %?pé'ﬁ{ng dewce

canera or a canera
‘accor di ng atr6°b&‘l dgvies I‘"‘h AHeeenRutigations mpdye ?'ﬁ‘ﬁ@@PﬂS&S a dighal
capt U@ i negmelrs i aodigitalivided catnergr at ed wi t h anot her devi ce.
15 12. The system accordl ng to claim10, wherein the
at Ieast ,one ot h ur i n devi ce includes a

mobi | e t8I eph&H qW 45" 'ﬁg ‘°r‘f{agb1' &f‘% " i Grtimae capthpgdevige
conputer's'mﬁewfﬁe%fhamﬂac#ﬁede web cam or a Personal
Digital Assistant (PDA) with an integrated digital

cane 01 di

wher gan t% he f\?erse%ge}'gs&?%%ﬁmﬁ%lm o0, Wi hfeg'lfaasao'}er%'}er{ e
group cORYYrEE feyige pludes éﬁ@é‘l&éﬂe%‘%ﬂ?l‘@h 3% Pieaipted digiglceneraln
| EEE = 8G2mputehwihih-affached Wb or sVPéreing DRitdUSRistaatPDA) with an

| Nf rar eGhiyt@Hdlght cakfdra, The system according to claim
13, wherein if non-conpatible hardware or 25 software

~is detected, an alarmis raised. 15. The system N
accofdi g t oThel stem ‘pecofding tth @leime binygheresi they witeless technology is

synchr omélaati fam themebip eorts&mgwmd?q&daed Za@m'srb‘i'lﬁr Bigdtoott, GEHES
of the @@zwwsgﬁ AW ele%élqéél iRl sipfRde. 30 16. The

system according to clarm onprising a
control nodule to enable central control of the
capt ur e14et tihngsteafactiringiteige 16,apbren ifmon-chepatibe Sarddafe or

The 5y StairaReatMdeh dn Gl 16, wherein the capture
settings include the

15. The system according to claim 1, 'further comptising a synchronization
module to synchronize internal clocks of the devices prior to capturing an tmage.

30 16 The system according to claim 1, further comprising a confrol module to
enable central control of the capiure settings of the image capturing devices,

- 17. The system according to claim 16, wherein the capture settings include the
image size, contrast and brightness settings, landscape or portrait image
35  orientation, or whether a flash is activated.
¢
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i rage si ze, contrast and brightness settings, .

- landscape or portrait inmage’ 35 orientation, or PCT/8G2005/000297
whet her a flash is activated. Anended Sheet | PEA/ ABeceived.21 June 2006
PCT/ S&G2005/ 000297 Recei ved. 21 June 2006 13 18. The
systemaccording to claim1, further conprising a -
preview modul e to display a prgview of the images to
be captured by the |rrage capturl ng devi ces. 19. The

rein the control

system aggor d+ %g o qgccog g o gﬂm @”'Tef fogyprising a preview module to

nodul e i s provi
. i mage- cafteimiarvige o ﬂ@énagzﬂo ber¢rpiutsy it laimagecantaingdpvbe.
~claim 18, wherein the previ ew m)dul eis prow ded onI y -

on the fijgst n 0
for oper gl%l anhmréur g‘ﬁd%lt ere'"'iir% }%%?%r'f Hrﬁ‘"dw
devi cés, ot ﬁ'ﬁ@"’é@\‘ﬂﬁﬂp‘é’lcﬁg checkl ng -
corrpatlblllty of the plurality of m)bllelmage,

capt uri ngo.deving §y§tem a&&@ﬂ&@ctaﬁrl ﬁgwr@!% ntﬁéspt‘ervﬂ&t‘n'om’b %Brg\ﬁaeé |
first im on(ihegrsglgleqe%go tﬁ\g/é e. to at Il east one ot her

i mage capturing % r el ess technol ogy; 15
t he inst ructl on causing the inage capturing devices to
capture an i regehodlor ogerddhsl SilrBINd AR SR G&pﬁﬂhgzébuhé%”me

-+ 22. The H&EJ&%@QG rding to claim21, wherein the
W rel ess techn is selected fromthe group

consi sting ofMeckiRgTamppiRiity ch e plurglitygd ipbite Blagrraptying deviBEE
20.. 802.11 mar(smntmgar) instidétioNrim \AVfiEs€ In256 cdplBlhg deed to at least
i nf r ar E‘don‘ébﬁ&%a%eca%ﬁrrng-ﬁgﬁce”gﬁmgggsc‘t&ﬂ&ow 9 toclaim.

21, erein ca eyl ces  capture a
seri \cie\gs] of i rr?ah eé"ésgmnﬁgﬁ?'é'“?%? Fﬂaggwﬂwmg&%vdfe%'ﬁc@%‘?a”t'ﬁége at
vi deo st%%%‘ﬂer%ﬁfvaﬁmnﬁ@jloaudl o information. 25 24. The
met hod according to claim21, wherein the

predet ergi negy, ,ﬁytﬁl,? %&%r@% 'cfgﬂr 58 whgrgn %etvﬁrg[e%rt%ﬁg? 95 e

group consistin

based orf8oted e omyp Cﬂﬁaﬂfﬁé&u@mqeémdy sdeHlugppty IEEE

nunbet  #P2f1bder), WieMsi aryeless USE) aRbinfraldaaigmaet hod accor di ng
to claim21, wherein inages captured at ~ _ :

23. The method according to claim 21, wherein the Image capturing devices
capture a series of images in the form of a video stream, the video stream
containing audio information.

25
24, The method according to claim 21, wherein the predetermined
synchronization #s  selecled from the group consisting of: at the same time,
sequentially based on a time delay, and sequenttally based on a number of frames
delay. '

30

25. The method éccording to claim 21, wherein images caplured at
approxnmately the same time by each [mage-capturmg device are associated with
each other.

35 26, The method according to' claim 21, wherein a time value is associated with
each captured image to enable synchronization of the captured images later.
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approxi mately the sane tinme by each inmage-capturing :
device are. associated with’ each other. 35 26. The PCT/SG2005/000297
nmet hod according to claim2l, wherein a tine val ue iReceived 21 June 2006
associated with each captured inage to enable '
synchroni zation of the captured i mages | ater. - Anmended
Sheet | PEA/ AU PCT/ SG2005/ 000297, Received 21 June 2006
14 27. The nethod according to claim26, wherein the
time val i's i : Lo ord.the time the
| mge e capt BB asEbalRa ol 2 SHOGH o B YR e siomp
21, furt fErcoEdhdMedieitroavas saptphl step of . 5 S
transmtting a first signal fromthe first imge
capt uri ngg devie ety dobifaidiio cidif? 36 Funﬁé%m%spﬁ G il Yfep of:
~ capturing devtl ce _% cause tlr ansm ssion of “a response
- signal® that THTTETPFORF PP dhgefirsh Frags FapTupRg: Jeyire forthe at
each i matsestesgnther image captanng device Raust ransmistidnefla exspopseckigng)
to. clai Ma@fluddhdh@itdior B BRASEme I8batind AGtdides 10
“the load tine for each imge capturing device to |oad
an i mage capture application of the inmge capturing
device. 3Y. Tihems® rdieccle iy, wherei) ted rasPR®se sighad inslges
t he fior sthe fibdyinad forieaditimage ksptdriRdevibd MBI dhaidgs Capi@e application
devi ces - bl | ' capture application. 15 31.
~The net ho%ez:i@%gfécﬁuﬁ%d({;g&gl ai m 30, wherein each | nage
capturing device indicates that its inage capture
appl i cat #bn iT8e metheteatcadinh fo Slaime2id yherdn tha fisusignalainstructs the
i mage.  2thagaptling deVRENS BadiG GRio bprelefplicdis. M 31,
whergin the indication is a visual indication, audio
i ndication or_ a status report delivered to the first
i mage- capt ur i(TAymetbpd\Aceaeding3aclainT[3e. wheneh gabh droase Caiityrige deyice
cl ai m 32ndisatee trei it ibhdpR cajtat Uplita@dQs loade® atlyin edatiE @l dapture 3P
updat ed il,qeet he first inmage-capturing device. 34. The
-met hod according to claim 28, wherein there are a
plurality of other inmage capturing devices, the first.
i mageé’ capt ur iegmetbari aseorting teseiding t3it.mghetelnethd iindisdtion &3 g rviadal
or i nst riedeshiodbuti® inGidibn &fa B rdpbi bcdletdYo B frotiSe-chiiRES
capturing,devices at 30 approximately the ‘sane tine.

33. The method according to claim 32, wherein the status report is dynamically
25  updated to the first image-capturing device.

34, The method according to claim 28, wherein there are a pluralily of other

image capturing devices, the first image capturing device transmitting the first

signal or instruction fo each of the plurality of other image capturing devices at
30  approximately the same time. '

35. The method according to claim 28, wherein the first signal or instruction is
broadcast in a predetermined frequency band.

5 36 The methad according to claim 35, wherein a communication channel is
selected for communication between all the image capturing devices, to prevent
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- 35. The nethod according to claim 28, wherein the :
first signal or instruction'is broadcast in a PCT/SG2005/000297
predet erm ned frequency band. 35 36. The net hod Received 21 June 2006
according to claim35, wherein a comuni cati on channel

- is selected for comuni cati on between all the inmage

- capturing devices, to prevent jAnended Sheet | PEA/ AU
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i nadvert %&ve@&ut éc‘tf@&dn%ﬂ ?E}e %E&rﬂ&d&@?st ot ‘Jantgof \;/)Iur%ﬁtiofr?rgat?e '

part of th ralirty o captur
The net h6& g%cdg}(%sng to claim28, wherein the _
instruction is sequentially 5 transmitted from one

:j nmage capt.ur iThe md@yd &:@or&r‘@: tS’ B8m 95 Rifkreln Wﬁ‘sﬂﬁtﬁim a% ko Ghtiatly
evic ?

rin
group” of rmnﬁlﬁfod 35 ahd 'ma%e P "F'? %S'GEL{agQF%HEE’maWPQPtU@W%@e
. conprising: a COITpatlbI|Ity nodul e to ensure }
conpati bd.i t mébulhafagy\mpwn@mw@&ta\/\@é@ df%obleQmﬁd%ecaplunng

group of 4qipQl hEudy ﬁlp&@,gturl ng devices; a
conmuni cati on no W r &l ess technol ogy; the

i nstruction @éﬁ'@‘?ﬁ%"%’l‘@”’? IergRreccappatpiitnef hawyare andsatvaretie
at | é&st thegreup obimndhie imagepgmurioggvicesi Nng devi ce to capture

-?ﬂ I mage at @ coHRfRbRh m&@%u&m‘sﬁ%@& zat | | on. 15| 39.

e nobile-i C levi ce accor o claim
38, wherein H}Hﬁg"‘c’tmcg?ﬂﬁfﬁﬁ'"@g?q BAeCEeiUTng dﬁ%‘fef%'fjﬁ'%e gt leggt one
sel ect ecPtfer diP%En yarsies fdevinn toheaptyreowp Imeomn sit sa i regeterfnined:
t ransm tsyhch@nikafigt r ucti ons to at | east one other -i nage
captyying device, receiving instructions transmtted
by at |east gne other e capturing device, and 20
a combi At i o?? CoTobile, Enags B?Pg‘ﬁ@n‘{ei‘"%éﬁﬁ” A to oa Showietels the
| mage capruvicatpn dedile @edototacks ngfedial falrabin &8, frowhies @lodp

ggﬁSI \é\ﬁt Irc@i{s%ﬁr@ of: Q&ﬁﬂﬁiﬂ@ﬂﬁm&§ns§§£t%§t%ge Sthe? umegg%%ltp Flr%llji ;\/lclg__,
802. 11 b&?\ﬁg' g Q'owﬁ?faw%%f %Sf%“et‘a@g Reg RN e
signidl s @ m'ﬁm‘é‘ﬁ‘u‘é’ﬂthﬁ’sﬁ@é&’eﬁf@@\/ AU :

40. The moblle image capturing device according to claim 38, wherein the
wirefess technology is sefected from the group cansisting of: encoded radio signal,
- Biuetooth, IEEE 802.11b (Wi-Fi), Wi-Max wireless USB, and infrared slgnals.
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