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[0004] 005/Qda3¢h A Qfgaéi@g Q04 1 g%&‘lal 3omput1ng devices to handle larger amounts
of data and to execute programs that are more sophisticated. For example, users are demanding
applications that provide extensive image processing. In this area, users would like to have
portable devices that include camera resources, which can be controlled to acquire still images
and video clips for processing and/or transmission.

[0005]  In order to capture images on portable devices, it is necessary to control the camera
resources of those devices. For example, one type of portable device may include a low-
resolution camera resource that is design to acquire only still images, and another type of
portable device may include a larger and higher-resolution camera resource with zoom

capabilities designed to capture full motion video. Thus, each type of portable device may have
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system should not required extensive software interfaces between program modules that are
large, inefficient, and not practical for use on a small resource limited device. The system
should operate to allow all types of camera resources to be controlled and provide an extensible

architecture that allows for the control of new camera resources as they become available.



architecture that allows for the control of new canera
resources as they becone avail able. WO 2005/ 015340
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In one or nore enbodi nents, a canmera system including
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the camera system, wherein the camera system is operable to control the camera resource,

providing an application program interface (API) to receive instructions from the application,
receiving an instruction from the application via the API, wherein the instruction identifies a
camera function to be performed, and performing the camera function identified by the
instruction.

[0014] In another embodiment, apparatus is provided for operating a camera system to

allow an application to control a camera resource in a portable device. The apparatus comprises
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[0025] In one or more embodiments, the camera system interacts with a runtime
environment executing on the device that is used to simplify operation of the device, such as by
providing generalized calls for device specific resources. One such runtime environment is the
Binary Runtime Environment for Wireless® (BREW™) software platform developed by
QUALCOMM, Inc., of San Diego, California. In the following description, it will be assumed
that the camera system is implemented on a portable device executing a runtime environment,
such as the BREW software platform. However, one or more embodiments of the camera
system are suitable for use with other types of runtime environments to control a camera

resource on a portable device.



system are suitable for use wth other types of
runtime environnments to control a canera resource on
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[0026] FIG 1 shows a data network 100 that includes a
portable wireless device 102 wth an enbedded
controller suitable for inpleéwenting one enbodi nent of
a camera systemthat will hereinafter be referred to
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to allow applications to control the canera 124.
[003Qnot Abe ICamera system 104 may be downloaded from the server 106 to the device 102
and operates on the device 102 to allow applications to control the camera 124. In another
embodiment, the ICamera system 104 may be downloaded to the device 102 from the
workstation 118 via the link 120, or may be installed in the device 102 during manufacture.
[0031] In one embodiment, the ICamera system 104 is provided as instructions stored on a

computer-readable media, such as a floppy disk, and is loaded onto the system 118 for

transmission to the device 102. In another embodiment, the ICamera system 104 may be stored



enbodi nent, the I Canera system 104 nmay be downl oaded
to the device 102 fromthe workstation 118 via the
WO 20vE/0133@) or may be installed in the device 1PCT/U820041012910
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- instructipn stored puthe (hstGbtiominembAC2062bhcti V410 §id]ruhdithe B@vironment 116. The

operation of the deV|ce 102, the processing | ogic 202
runtirgg gRYIFEIcHE LUt mAY be HStREW Grviroamspicer ofher spigable runtime

env1rbﬁ}ﬁér{tu%'a@ﬁst%{ﬂ)ﬁ%@nt&eﬁﬁ)h VAL I‘JCQSI r%i@%(l]c_ (';232 ut111%es the stack

envi ronnment runtime env ronme
memotye1BREVbeEpMobgRaNMEAd oninstoddtiens el attabpcaranylhaslsnﬁor example the

o LTI o PSR bR B oo A S Lo o

other%ﬁf@ﬁﬁatﬂfnqgﬁl?srﬂrﬁtﬁé §ta@l€ nieﬁfé)w 96,1 RNoMRr SmbSIRBARENS processing logic
basis. For exanple, groce33|ng | ogic 202 may

202 nsayoiteredufiosnatinnson a/fampatﬂryé amspmd@qa heapademerysdg, The heap memory

comeB G T S5 o ok R PP lmain oy
thepmmﬁﬁnggl'jm@gl c 202 may store information on a
nporary basis in_the heap nmenory_ 210. The heap

[0034de royOnEQE TP §@§0@m@t§arhewra¢¢§819& eio02komripes a CPU, gate array,
ottt RER okl B0 ABRD0of s g S BEDRL roccsing
logic 2 gehardliyt coympirises lograe gsemuge machioe-2date nmtrustmsa CPU

100313 o TREF heish TherPeicz0s Samrn o R ki ROMEEASTRNEEROM, or any other

su1talﬂé BpR D% nftghory QAlaCorBinabie R icbdtY 18 Giﬁ’érhﬁ@cﬁmlaﬁl?ﬂﬁ ihruction memory
execut e machine-readabl e i nstructions

206 i$ lpsated antemal tné]mdqylczd@zcmﬁjm@g@emnbomt FH@A&feructlon memory
206 cgr%g%és lentoVible tmré?nrory card or memory device that may be selectively attached to
the device 102, and thereby couple to the internal bus 204. Thus, the instruction memory 206
may comprise virtually any type of memory that is capable of storing instructions that may be
executed by the processing logic 202.

[0036] The user interface 212 receives user input, for example, from a keypad, pointing

device, touch pad, or other input mechanisms to allow a user to interact with the device 102.



suitable type of nenory, or a conbination thereof. In
one enbodi nent, the instruction nenory 206 is |ocated
WO paosonsio t o t he device 102, and in anot her enmPCHUAEN1/012910
the instruction nmenory 206 conprises a renovabl e
menory card or nmenory device that may be sel ectively
attached to the device 102, 8and t hereby couple to the
i nternal bus 204. Thus, the instruction nenory 206
The awdio logit21Bsemytikdsuagit yo autput andey iafornation 1o 4 8élicd speaker(s), remote
capable of storing instructions that nmay be executed
speal@pp S} PreAudi e, RE Ohetvee ohsound @@@B{{ceTﬁ@r exeEple. it paTQi gemote
t
sp em%gs%g@ffe%bmgghﬁtgg utlof g{ghaugg @@;ﬁﬁﬁ%&m&f@ﬂﬁ%ﬂ% t0 a device
user.t 0o allow a user to interact with the deV| ce 102. V\D

1003 Fop e BanBES LEb CRIERTE BHNa FIGE TARTIBH IpgCant Mierfacesto the
.came?@fék&ﬁcépﬁﬁlﬁ%lﬁé@ on theeVite. P&eé?clﬁﬁ%(es }hleevﬁ:H H4 R¥RiSTCCD

or other type of sound resource exanpl e, "a palr
camegyf o aspywther typoed lcemsrarragour@c Siheeamizal ingi(p2k6 inferfahes to the camera

orend audi o forpation to a
resoufio 3oVl and P yp B 10 b Gt et gt 13 P eniBilusss Thus, the
cameRalogiteX16 aafd tedudslobva18 thayddomprite hatdaed ARF&Ssoftvatdi@ any
caner a resource 124 install ed on the device. For

combinasip [te allew, gheceyice d 0 £ capiue ge acaiteribuakandeaugdicoinimation.
t he r
0038 34 YOO FE IR G RSAWE i1 FATRE T Ay ST
- deviceil2and exgmal davides, systgunis) @nd/drmetwdrke Earerimpleginstieenbodiment,
canera |l o a%l c 216 and .t he audho | o

the I/ hiitsegfait:‘%f]rgcé)%samf 10, RApSEs1 Ve RiFCHA (ROL;S O\glﬁ)yﬂglat opera%es to transmit
and r&QWR! iRfYrnQfor 6’ve"f‘|a|v@i‘¥15s§ ﬁaﬁ%\ét&&k :l:lgl%ﬁt f%f E?zH%ﬁlETh 3 1]1nC1)cat10n link

aCQU|re vi sual audio informati o
110. ant exdnade, tlzqttarcspewatcwmpmes cnmuutm thatmddulateginfermation received from

i nfor en th 2 and ext
the piggeRIBIoHE 207 Bl et The Mt i SaBROn b Bl roqrensyesignals
suitall8 8O if8ENs tranémiRsidh O Sintl £y %Qra%ﬂ&nfe@ AR ic8@Prifes' @iy to convert
transceiver circuit (not shown) that operates to

receiyaddnghhirequeasyl coramunigatiomdi giralsiniosigralesuitablgi fpedenedudpiion and

S“bseﬁﬁéﬁ@%eyﬁw ﬁle%troc%%(s?gfo erﬁﬁrmrunl cation link 110.

rans conpri ses CIrCUItry t hat

[003970d UIlﬁzhﬁ)shdr Bindbdigien the BOehteéfacd 21donipiiBePd BaSEIvEGhat operates
| ogi ¢ 202 and converts the nodul ated i nformation into
to traﬁ%l@lﬁ MG EGRINR EYORRAoR 0¥er haTdwiEd commupjcalipnelink, such as a telephone

line, ltorc%ﬁﬁﬁ’ﬁrﬁ@dté)%th %'r&hbt@r YemldA& SUbRRGE! n\éﬁ{lorﬁ: s}ﬁh as the Internet.

onprises circuitry to convert received
[004(er eqlrestidlanotheremboditricot) thei I@(ﬂaﬂltsrfaaetli%uoglpmlses drgutteyothet operates

o col iSRG RG0S SRSl yBAOEESS LR Y. W 20, e

1/0 irdtéreach 234 Irﬁuy%‘oqﬁauael&rmgwsuae fis ferial 1ueAR1eY Bbrt 16188) to

operates to transmt and receive informati on over a
comnpiyyiehid With apoinianof ethet loaallcomputes gt Heviee, auchedsdjsipppigisk or memory

card. Thus, the I/O interface 214 may comprise any type of hardware, software, or logic
comprising any combination of hardware and software to allow the device 102 to communicate
with other local or remotely located devices or systems.

[0041] During operation of the device 102, execution of program instructions by the
processing logic 202 causes the ICamera system 104 to be activated. For example, ICamera

instructions may be stored in a computer-readable media, such as the instruction memory, and



line, to conmunicate with a renote systemon a public
data network, such as the Internet. [0040] In stil
wa@p@shessenbodi ment, the 1/0 interface 214 conpeCT/B8804/012910
circuitry that operates to conmunicate with |oca
devi ces, such as the | ocal workstation 116 using the
link 120. The 110 interface9214 may al so include
circuitry (such as serial or parallel port logic) to
the exeRiidNOBbL iMkthittidngadivhies theCahbRIsybema| THeAMaHeR! sydlem 104
devi ce, such as floppy disk or nmenory card. Thus, the
interagfsovitlh the rpafisae enviropepncbifppiablewaapliedfigas tst effigienthn eentrol the

cameﬁ olfe%éeeuéﬂgcéﬁ?{)%egﬁpgég aﬁ}g g 'XB %&B{S 5%6) s downloaded to

the deg@mxm dathe wirdless nratvtfrgté jll)s Gﬂdl stofedrig m:etmémof}onf}& dl one embodiment,
evi ces_or. systens uring _operation of the

the appligation 2%pis a%tk\@&ﬁ 4néﬁnf6¥a<>f§ ‘gé} t&ﬁ&?ﬁ%@%&ﬂ?@ﬂ&@ copfgol the

opera@()ﬁ 6f ﬁx%'c'aﬂle h&n@ﬁf@“&bﬂﬁ‘oﬁfﬁ%‘aﬁg@iﬁé’r@ I% Céftfn Fi1%4xhfdple, the

e activate For exa i nst tions may
applida¢ion 1230 @thyi qpealtezn»rrptnteee stilbbokie er idel fromsthe hameratrbmmrce or set

eSS T I MO 2000 i

appli¢atioh 220 intests ¥atH ¥ ahgs phfgfam CREMAR pRYEH&TbY ailaqcbﬁaeﬁem system to
system 104 interacts with the runtinme environnent

perform al [opesatiafgiel atest todrscamerefaspyicent | y control the
ane r | 0
[0042; xa n%%}el&ﬁg(r??g g‘ép %&ﬁ ttheocn %Elggraﬁon ég &v\.ﬁ Elgglgeg()% _]u§t one configuration

sultalﬂe ﬁdrﬁﬁlpldﬂ?enﬂhg oheh embbdiflefiSs thelCuidta iﬁs&rﬂ no4 & sliced apphcatlons to
menory 208. |In one enbodiment, the applicatio

efflcwty GOirgk} FURSTAACSRHRFiORCGIOREDIE daice Ttnnalseanmsitle gy@t}:&?ﬁwm the
t

Cam 0% 3la AHE ccPREL 8 Lk ey B3 Eor e

presettieverdjopl i cat i on 220 may operate to retrieve still

g vi deo.fromthe, c ra resource, or set
10043301 SEFGSS ittt BB B, gt FEbeSSEOT the ICamera
systelhqmlifn‘ﬁ%n%?erda&ﬁﬁe ddAcEPE0 el ®RickN03 indlifs native hardware 302 that
application 220 interacts with a single program
comprineser ¢aaaaza pasowiceldar diamie theGamera 124 ATydavern 102 also includes native

st RS B ARG 0 i DR o Frocues
may mbmaal pm@ﬂaﬂ&&ouﬁlgj hiSdulé2nNéich @ MERGARMPIPEG bhdodilgemb@iles. These
i mpl enenti ng_one enbodi nent of the | Canera system 104
modules rgpressnt kyprlqvehtafsrase medules thatare wsed tochirectlp Pommagisaieavith the
. o | . .
it FERURASEN 10 BRGAAL. e AN L k209 GEE R Sobior 02
Althoogh day embodiorht i§ shawn,ans alsotpossible hehsedpeeodr mbre multimedia

rese vent i 043 FI.G shows a det ail ed
Sdtw%?rf&?%?ﬁa%“oﬁ“&d S5 &“%’rﬂ‘ﬁfﬁ Aefewtth gH tynes O?E%ﬁ%?rh&fdwm 302.
Thus %ﬁéﬁﬂl@@ﬂaﬂme@@%ﬁ%aﬁ% {y B V0L EonE R AratibREad b EBle within the
i ncludes native hardware 302 that “conprises a
SCOPGCszrtbfrmvmtmurce for exanple, the canmera 124. The

[0044(“] evi f)un%g %peara ion, It}?eccke%gc%sloa%%éc\{l?es program instructions to activate the

runtime environment 116, which in one embodiment, is the Brew environment. During
operation of the device 102, the application 220 is then activated. For example, the user of the
device downloads the application 220 from a data network (i.e., using the interface 214), and
activates the application 220 via the user I/F 212. The application 220 was designed to control

the camera resource of the device and was created using ICamera constructs as described herein.



mul ti medi a software 304 that conprises audi o and vi deo
program nodul es. These nodul es may include particul ar
weresn133go nodul es, such as MPEG4 and JPEG encorCnysS2004/012910

nodul es. These nodul es represent |ow |l evel software
nodul es that are used to directly comrunicate with the
native hardware 302. For exa#®l e, the nodul es 304

interface with the camera resource 302. Although one

The applicaione220 insarsfagsanhe IQancsa 8fsstn POSSiHtICallows 8y epflRwESn 220 to

of nmore nmultinmedia  software nodul es 304 and these

use 2 RBRIe @BPYRAOP RrograTa dueripqer{ AR 346 pseided by teilamera system 104 to
r : e
perfo N rlard i ane rifh sBhick > ANALANBAR RTINS may be
optionfity createpby tfe Klamerasysteii b to[s@idd 4id fattidvieyidHodnfoinnation.
004 he &Eviée 102 execjﬂtgesﬁ]&r ogr aminstructions to
[0043c 1 i ¢3¢ &-Fhera Sysiamy id AV RGed AR FemmyBicaigh Wl thenasivg modules 304
via tHRTRREhEBMNironnsent 6. a?@r"éxﬁﬂl}ﬂle[ fHeFeitme EMitdithenP PR Ak} B the
of the device 102, the application 220 is then
BRE¥cplaiforma dvhigtoprowidgsgeneraliZed caldscio aoess Hevicelsperifie resources.

downl oads_.the application 220 from a data network
How 2§ TgHlC TR | BbiaE a8 s el O, B ionetween the
ICam@RMys@at 10nand2dfe Hioduleh 804!SBRusC i?Paksibld r BHACasREd §8tem 104 to
. 220 was designed to control the canera resource o
directly, gorgmape anypigthaaredutes 304 io pesform selegted camerafonetinnss Fasexample,

[ i.Q. RGT/ 4/.012 10
the IGRRE A 168 Sl sohantline Mg ol BERBI 0 i potne
cameideésouste arid alcbdes int the Mpgpdi foanato MaBPdbtiifed by thedCambRl s§stem 104
licati rograminterface (API) 306 provided by .

from PiecmgulFU4 185< B iprmdan i dafehishuss 30Y ths{sby aerlomaing a “Record
functfod] MERa} Be tdi§eeaMRA i ' FhttleS “Play”
one 308 may a%ee optt:i o%lalailsbgd?gg? ggdgﬁcgﬁgb]?%aﬁ?r&e%ﬁ%t emg% Play
functiod4 to store and retrieve video information. [0045]

The | Canmera system 104 interfaces and communi cates

with the native nodules 304 via the runtine
MEDRIDAT S RIGruRd 6. For exanple, the runtine environnment

116 may be the BREWEI atform which provides
[0046Jenelhé media datd steictuse 308 epssateeipieneapsplats damera dgatmcciyed by the

i ' | e | fage .t echni.gqu b sed
tCamp BB 1A OR RN OB B 1 6% ol pd ol srocture
definawuimedia damdtduesira3®d: profidss a sdurcd/SinPpOps iabd eorftxt-sehgtive data

| Cayrera system 104 to directly command any of the
assocl?é‘?fﬂ‘?’é%a%ﬂ“t%a%@&’%rm sel ected canera functions. For
exanple, the |ICanera system 104 may command t he Moeg4
nodul e to obtain video data fromthe canera resource
aypedntsidetit in the Mpeg4 fornmat. Data obtained by
tt‘{e | Camera system 104 fromthe nodul es 304 may be
st'ored in the data structure 308 thereby performng a
" RagECSID ElWDghi on, and mayy Peyd @thddy@da and di spl ayed

on a device display thereby performng a "Pl ay"
f ekt Trdeata; // Context sensitive data

uint32 dwSize; /! Context sensitive data
} AEEMediaData;

where the members are defined by:
clsData // Type of media data

pData // Context sensitive data



MEDI A DATA STRUCTURE [ 0046] The nedi a data structure
308 operates to encapsul ate canera data received by
W0 b@5/01Baner a system 104 fromthe native sof t WaCEUSIM4/012910
In one enbodi nent, the followng structure defines a
medi a data structure that provides a source/sink type
and context-sensitive data &bsociated with a media
data type. typedef struct { AEECLSID clsbData; // Type
ofdwiidé a data void *pDEbaextidendind dats sensitive data
uint32 dwSi ze; Il Context sensitive data }
AEEMedi aDat a; where the nenbers are defined by:
and vilesdmb ol dwi i | RISt i '
e B R R 47 Tt efipg media dara
typesomimiry eReqd/\Woite” areans ERkyback&Regard wititrespest & théreamera resource of the
devicféol | om ng table gives details of context-sensitive
ata for predefined nmedia data types where
"RV i t e meandodd aybacﬂga?@cor d" w tgygigspect to
the canera resource of the device. clsData Mbdde pData
dwsrze

) Fl LE_NAI\/EORead/Wi te
Fi MM BEFEER MVD ReldbiERe RémdiebirtdataBidd @0 ptr data
Si I ) | SOURCE:. Read/ Wite | Source * data size
orﬁ&ﬂ:&%@#&\g sﬁ%ﬁ"i‘%ﬁ@ ndPRyce fdatarsie Blayback,
clsData can be set to the CLSID of any I Source- based
class with pData set to the corresponding interface
[0047d0i nitehoulfl beasted it foreplaytiacklichsbrets cantte seQartke GLSIB by ISource-
.OV] sjnale interface 306 that allows an
based;cg%fs%g}é%a??e t%gﬁ%PgFSpé’nglélﬁé?tgﬁ?@%tﬁre on a devi ce.
[0048The InndrereniRdindéf, the WEAHES sPst&8104 Pfovided 'E%Er%kfi%{erface 306 that

instructions that an application can execute to
allowp,an ppplicatern fomegtrebshearecra eqsquisd onfaderice.ombe interfgaB@insludes a set

of IC%&S}&]@%@:I é{létﬁ&:ﬁ&%tth&"ﬁ% an)ﬂé/aiti%g %ar? Xxetqutee té) %@ St vt osl’lts Cmeéra related

functions. A sample of the API instructions provided by the ICamera system is as follows.

1. ICAMERA_SetParm() ;sets camera parameters

2. ICAMERA_GetParm () ;gets camera parameters

3. ICAMERA_Preview() ;starts preview (view-finder mode)

4. ICAMERA _Pause() ;pauses current operation

5. ICAMERA_Resume() ;resumes current operation

6. ICAMERA _RecordSnapshot() ;records snapshot

7. ICAMERA_RecordMovie() ;records movie

8. ICAMERA_Stop() ;issues stop command

o. ICAMERA _EncodeSnapshot() ;encode snapshot image in specified format
(i.e., JPEG format)

10. ICAMERA_SetMediaData() ;sets media data

11. ICAMERA_RegisterNotify() ;registers a notification function

12. ISHELL_Createlnstance () ;instantiates ICamera system

and so on.



1. I CAMERA SetParnm() ;sets canera paraneters 2.
| CAMERA Get Parm Q ; gets canera paraneters 3.

WO SAMBRA4Pr evi ew() ;starts preview (view fi ndePCTOSEN4/012910
4. | CAMERA Pause() ; pauses current operation 5.
| CAVERA_Resune() ;resunmes current operation 6.
| CAVERA Recor dSnapshot () ;retdrds snapshot 7. | CAVERA
RecordMovi e() ;records novie 8. | CAMERA Stop() ;issues
stop command 9. | CAMERA EncodeSnapshot () ;encode
snapshot |nage in speC|f|ed format (i.e., JPEG

[00491or oy eXpmple. ArERAVIERAVSEIarmOdpstructien Maybgieacansadby the

oo Fin ENFOOTE RN (A O0SIRE Bl i Wi

assodiBedrvith tisysingm reandcs of tha deViGe. 2B0&h& katbtdiments, applications may
PCT/ U82004/ 1 049 For ex

execyiE AN RAGH BT e AP IBE T UstioR ob DY iaY gy e included in

the I@ﬁﬁéﬂa%%térﬁ N0k %o EdHRiol YtuallPEny FRBEER0ANS EE{HEI%QQSOEFECS et
SpECI Ic paraneters, settings, or varl ab

[005@]s s odi aneembadimenthtie JEmaer swstsnwlﬂé@pcfatasne aklew jao @pplication to

L N T T T ——

that may be included in the | Canera system 104 to
control virtually any function of the camera resource.
[ 0b50] The applicaiondae ramtinstantiatasthadramesy systapy/irgarface using an

oper at &g hﬂLﬁl bpe‘gte 5%28 Q”q%&&ﬂolﬁ Ond %Merrg 11 %m%ick function to

canera resource snaps save
perf or niecegvd Mnaﬁlﬁblhawienmtst eps. 1. The appl i cation

ram.i s the Carreras steminterface .
g 9?‘%%@%@%?’&% %WQE%H&HB%H starfs,{l¢ F3TRgIR FhPUgNigW mode
r egl St eﬂﬁ)ﬂnﬁﬁ‘ﬁdg@ Faknek W64 i‘eQQlVE(‘P and &Q@hyﬁl Q% l%ﬁb‘l? via the

events MERA Previ ewO" 1 nstructi
t he cameglatererdqallbaqkdunctmnie al | owi ng i mage frarres to

e3glr gf e mgb@%ﬁ#%‘ﬁ(ﬁ gnestrﬁgtpon se% thg ﬁlevrlla%le/bu?fer where the

" | CAVERA SN meat@ihd. i nstruction sets the file
nane/ buffer where the data needs to be recorded.

4. “ICAMERA_SetVideoEncode()” and “ICAMERA_SetAudioEncode()”
instructions specify the encoding formats to be used to encode the image data
from the camera resource and audio. For example, the encoding format may be
JPEG or MPEG4 encoding. For example, the camera resource may have an
associated microphone for audio recording.

5. An “ICAMERA_Recordsnapshot()” instruction records and encodes the image

into the specified destination.
[0051] In another embodiment, the ICamera system 104 operates to allow an application to
control a camera resource to set camera operating parameters, such as a camera zoom parameter

or brightness and contrast levels by executing the following API instructions.

1. An “ICAMERA_Setzoom()” instruction is executed that sets the zoom level.



4. "1 CAMERA Set Vi deoEncode0" and
"| CAMERA Set Audi oEncode0" instructions specify the
wer@saiisgo formats to be used to encode the i maPET/Us1084/012910
fromthe canera resource and audi o. For exanple, the
encodi ng format may be JPEG or MPEXA encodi ng. For
exanpl e, the canera resourceldmy have an associ ated
m crophone for audio recording. 5. An "I CAVERA
Reg.or dsaapRhAMER A rsatBidithe3s()T @e@idionas skeakaddes stthehe brightness
image into the specified destination. [0051] In
anot herle&®bodi ment, the | Camera system 104 operates to
al %.OW afn @ AM%?{A %%té&xtra%@’“iﬁs‘%}ucﬁ‘or?ﬁ'&%&n&?ﬁl%%e?sethé Qontrast
set’ canera operating paraneters, such as a canera zoom
par anmetlevel. or bri ghtness and contrast |evels by
executing the following APl instructions. 1. An
"| CAMERA Set zoomD" instruction is executed that sets
e | . : .
00 TR e M A YA By ohembodiment
- of andCametasystehato adletvsant dppligatioghte nasm] alcemeta re§urdenon a portable device.
" | CAMERA .Set Cont.r as ".instryction | s execut t hat
After e abpTta D e RRLHES EICHMOR ST P eldte Tl S i the READY
state 0P OUhEBFHlicRfiorPmay tHeR 14586 [T Aiferd APTIRA@NLHSES tBYaPiB8te to other states
nmbodi nent of an | Canera systemto all ow an

e
of thepigtei raaphingri00oansuthetieby conteod thereperasion of dhe esmesa pspurad | Eor

Vi . t [ cation i I Rt
cxanfife e e Elnoltf B CAERR A B8, 210l Srageiq command
activatiegh énapeRot stare4@PPhére ahiidagawypshoen dcgsivel firéaMes eanf¥rh resource. A

instructions to navigate to other states.  of the_ state
Recogghan i) 2omagg actiRiss a0 de sate A8 here p ¥idgp sBparp fs acAwired from
r 0 '
the oE AFRBRLRR0 HHE St BRNEI B Al GOREIRS to contol the
operatmmd edch satei Vot emnpls FapslhondReatmed st Bomes can bemmgkto control
hg{‘mi s acquired fromthe canera resource. A

snaps
theo%t@g?‘bl GPEIEE R activates a novie state 408

[0053‘_1h er ghereYorf QRird the 8idte Iﬁac_%%ﬂ(fﬂgﬁoxfiﬂm EH%QC%&}@PJ stem, it is
resource. The state machi ne 400 al so aﬁ/l ows addi t'i onal

possiblesfior epnlicatienstto centril aglevich's camprarasduage tofacgeicdhstdl iatages and video

. _For. exanpl ause(.) ,and Resune { nstructiong can be
ctpsy, S T8 Piste ot e B CRARG dod [y GOpB I el of feamange
state<t Qdd/of ﬂﬁ%g]:raﬁbﬁ bEAPI thstri&ions td hevigdi@ihe stadshvitiout Aviating from the

provi ded by the | Canera system it is possible for

scopephihe embpéimentss Thwst vignally anyypecofstate maching sy hequoided by the

oS Sl LRGN G BPhied 3,8
[0054e| etd(G. 6 8hovgeonecemveeiimesroge method 500 for operating an ICamera system on

a device to allow an application to control a camera resource on the device. It will be assumed
that the device is executing a BREW runtime environment and includes one embodiment of the
ICamera system as described herein.

[0055] At block 502, an application is created using ICamera constructs so that it may
control a camera resource on the device by utilizing a simple API interface provided by the
ICamera system. For example, application developers create applications that execute on
portable devices and perform various camera functions. The applications include ICamera API
instructions to interface with the ICamera system and thereby control the operations of the

device’s camera according to a state machine (i.e., state machine 400 shown in FIG. 4).



states, and/or the operation of APl instructions to
navi gate the states without deviating fromthe scope
wotooshessgnbodi nents. Thus, virtually any type PET/E8204012910

machi ne may be provided by the |[|Canera systemto

all ow applications to control the canmera resource of

the device. [0054] FIG 5 shéths one embodi nent of a

nmet hod 500 for operating an | Canera systemon a

[005Glevi ¢ blakei0Hotive appliqagibn &atlhiIGamEm APRNhstalctiancdewvaloaded to the

n the deyice. be assu t hat the

Poﬂaifgvf ViseiTar ekearlinn, g)raxgﬁéw EﬁPI? W@h@hma?gﬁﬁ@ ploggled to the device

é .
vis Uy GBS SO L | SRRBA, AR pr o
mempry andeexeedediati algter @eneer a constructs so that it may

ontr I resource on the devigce b ilizing a
1005 T 1 i ST b RN Sretie® B ndiantisien the fGamassafletn. For
examﬁw tl@@ﬂiﬂbzﬁmn%&@édt@sﬁiﬂd@ﬁth@ QWRIRPEVErofmBAL Sherating on the device.

applications that execute on ortabl e devi ces and
Duripg-exesytian, dic applicaswmdnyiartiates tﬂilfol%@memwsmpa;q that it oray control the
Pl instructions to interface with
cmm#£ﬁ£#§§ﬁ§$§H§&§?§hland t hereby control the operations

[005831‘ t e bl(lﬂ:k\ﬁOS,GthS applivation Aghedrdh Retificution $ﬁrﬁ:h@n ﬂﬁﬁ RideSirable to
state machine 400 shown in FIG

- receivustys ety st ispuhs Gamer sysfepn Bets@qam@ﬂe beleciRd Gomera events
can tﬁgg-eramellfleaftfdnqa twé 11& f a APl instructions is

downl oaded to the e devi ce for execution. For
' [00558x amélt ®lock ﬁéOammbdlaalatacstrunm;e iberedtedrana aﬂeahzted bhm on the camera
e.wi rel.ess data .net

resouEindfor bl i bRITRE SHiREGrARRS Yot prame dF gre gmppiment,
medlﬁfﬂﬁﬁ ypedt der@veRBabRPoptile@xtenbibh, ﬁlb WBnted 081k eﬁ@ocﬁx};}é’ ck

the application executes and Instantiates t

[OOGQ]Can'élt hlogly Sl 2rthe peplicadomispics [Catheraddlilinstaictions texm:mlamera
et IR B LT BRI M R ELTH 0 B AR LERE: ror
exampﬁamera@pﬁgmﬁ)ﬁ m@dsstub atistiubti 6o peibiOhnyt (.'Sf&he AMEB6® described in the

resqur s of the device. [0058] At bl ock 508, the
state maeing 490 inroptrgl the eperatiomef the cameragesontssc Thes the application may
acquiftesHap&Hot£ vfd@o Jr%"éﬁfr&eé%nféﬁ%’ ;g%ﬁ'glﬁ&?ﬁlf?%ag&g&tosf thd F amera

| Canera system Fofr exanp ec canera
resouggraveilabjgen the desice! Asatresit, the daheraayypleinaieraes to [eﬁﬁﬁ&]te any

dat t ted and
o ST B B S b i,
[0061d€eSi AeBloBRSIA HREMEI PPl BES &rhibke8 Perf&iin géﬁ‘ﬁ@g functjons the

in one enbodiment, a nedia data type'is de ase
ICamegs syptem is R dongenneeded ped i isreleased. or il e encodi ng.

[0062[/&?)061€8]sh$\‘}r1€1J ?%: I‘ﬁg&%g %%a% ’tlf%lgetpegﬁé(i 1%%'%3)@? Ig]??] 0 ee’har}ﬁli]at it is possible
to makel tiangoq @dditiess fcl@leﬁ@nﬁli /ot RerrSiBleAts of SRUNSB0® RepdWRithout

P r%able devi ce. Fo
deviafing from the scope of the descnbed embodiments.

m

Implementation Example

[0063] The following is an implementation example to illustrate how in one embodiment
the ICamera system is instantiated and a camera resoutrce is controlled by an application
downloaded to a portable device. The example includes references to the corresponding blocks

in the method 500 of FIG. 5 and it is assumed that the runtime environment used by the



exanpl e, the application may issue instructions to
performany of the functions described in the state
wora@kions4¢100 to control the operation of the cBOBEDS2004/012910

resource. Thus, the application may acquire

snapshots, video, or control canera paraneters

regardl ess of the type of cadfra resource avail able

on the device. As a result, the canera system operates
portabde édviaw in dteeBRIBW erpiroanichalIn ciengxatiphd, HCAypDIsehlifsiBnce of a BREW

be n the device's canmera resource and the
aPPl%PﬁgWﬂi%MCSH?- [0061] At block 514, after the

appl i cation has conpleted perform ng canmera functions

the |ICanera systemis no |onger needed and it is

r ebteticseald AppQ62ahetaPresfov(Chppe* pro¢)ed t hat t he net hod

SOE IS just one enbodinent and that it is possible to

make changes, additions, deletions, and/or

remt hRBGenents of the nmethod steps without deviating

fromthe scope of the described enbodi nents.

| PEEMadialiatamdExanpl e [ 0063] The following is an

i npl enentation exanple to illustrate how in one

enbodi rent the I Canera systemis instantiated and a

C aftelreatt RRAlN D2 sSuaeR(FOG! 8d1de) 5am) appl i cation

downl oaded to a Eortable devi ce. The exanpl e incl udes

r efgrelshiats= Ul NANMBENdi ng bl ocks in the nethod
eort . H n .
50Rq ﬂﬂé%wﬁdaPQE?h¥ﬁgms§§gg%d that the runtime

envi ronment used 5/ 015340

PORdIISAe4# 012910 15 portabl e device is the BREW
environnent. In the exanple, "CApp" is an instance of
a BREW applet global structure. static void

APP ACAIRE Bl Teh R AR andPTR In RéadyMat® (G, 5-block
AEEMedi aData nd; // Cregl%e I\/b%li aa t%a struct u?ce %Oél)e

5- PREKISHHEDL._GrentelnstBacespme-myvpISHell EARERESTIRUC ADEERA ~&pme-
(void *)"al hunt snapshot.jpg"; nd.dwSize = 0; //
Ac?@%%?%nFﬁg’lcanera system and put in Ready state

(FIG 5-block 508) nRet =

| SHELL Creat el nst ance(é)rre- >a. pl Shel |, AEECLSI D_CAMERA,
gprtlsuseassfnlcaemisten App_/CaneraNeaO 5 the registsrask eatlback for ICamera

Ap&eﬁﬁ'(ﬁf@.'@ﬁio‘i:}é%bsf‘s the regi stered cal |l back for
| Caner a
if (SUCCESS !=nRet)
DisplayErrorDlg(pme, IDS_ERR_CREATECAMERA);
else if (SUCCESS != ICAMERA_RegisterNotify(pme->m_pICamera,
App_CameraNotify, pme))
DisplayErrorDlg(pme, IDS_ERR_REGISTERNOTIFY);

// Begin the preview (FIG. 5-block 512)
else if (SUCCESS != ICAMERA _Preview(pme->m_pIMedia)) DisplayErrorDlg(pme,

IDS_ERR_PLAY);

Multiple Camera Resources

[0064]  In one embodiment, the ICamera system operates to allow an application to control

multiple camera resources on a single device. For example, the device may include a low-



events (FIG 5-block 508) if (SUCCESS != nRet)
Di splayErrorD g(pne, | DS ERR CREATECAMERA); else if
W@ 3WSCES® ! = | CAMERA_Regi ster Noti fy(pme->m pl Careus2004/012910

App_CaneraNotify, pne)) D splayErrorD g(pne,
| DS ERR REG STERNOTI FY); // Begin the preview (FI G
5-bl ock 512) else if (SUCCES$6! =
| CAMERA Previ ewm pne->m pl Medi a)) DisplayErrorD g(pne,

resolufdSh ERRRrPkoAMquire Mill irngdes afidh rhigh-iessl otidC&andrd Aathuiréivideo clips. In
one enbodi nent,. the Ié?nera system operates to allow

this epbodimenteiyq Vsions fght Kamerasysterpcan bamstantizted tn allowsthe
.3 S ' | ey :

o R85 S0 U Syl AP o AR B 4B1 i wed by e

applicatswi totcontmoldhertevardsolution camera sirid d secormbiansenad AR is used by the

high-resol utjon canmera.to acquire video clips. In
=PRI o Ao Mieh T dfion e Jfor exgmplentis damisy taprhe used for
videG-@dleph®ny Bd At tldelaQs BIQWatbErdeAPP! i cation to

control” the two canera resources. For exanple, one
(006§ Icandioaclapty ¢fgheidesdripjon, Heawinggphiowing tha operatiomof twio arheore

r tion.c

rcahBUFEIRHL 46
as deBtriiedhesdh, Bhetodrawaips eouldbe redtadit 8nd GRRcERAGT DuEAR ob€ration, the

used for _video-tel ephony and anot her canera as

applipaitgnipstariiasiiirsyand sstondaiersiamarof the Iotamersygteat thepsby eetjvating first

and SEGHY 109 RPN THE Iﬁﬁgl?&'ﬁ[)ﬁ?ﬂe?&f@ﬁ g[egﬂteglgnsffg&?ons L, SOUELR with
systens on a device are not provi ded. Wever, since

eithee Adh td @antrel the spstapondipe camesn resmrate sithuks eebddanaitfof the ICamera

such .dr awi woul d he redundant. and _unnecessar
sySteB A B PEIo A AHRECateg o R oy SN S DB st resources
on a a®dcsecond versions of the | Canera systemthereby
activating first and second | Canera APlIs. The
[0066hp| Iz an¢ ormelsendwilingnts aeemerssysient inglutingmsethods and apparatus has
Lat.ed with either APlL. to control the
been 38 AL AR PN ioE e Vol pfictfor R S0 v s sompa resouroes on
a resbit€e-lifcad® Hortatily 86188 Kevindoth eI de® céilttdlér. @8ccordingly, while one or
application to control virtually any nunber of canera

morerepakndiraenss ofthe methods aed apraome) havie bepreillwstrated and described herein, it
) . ; | i A .
will BT ot S BB g2 S il B RRRS WPy goparcng

fromalmeingnitii arassentialtohamortistids. dherefore e dischBBef anddsdttifiims herein
1 ted

are irggqug &régg’ ﬁﬂ]%{l:‘ﬁ%b\%e; gt]}t_no EE]%&I{&?EE% gggﬁﬁcqefég%en }o%?which is set forth

in the following claims.

e rg?tl pgﬁ\r}xg%cf‘ Clgﬁfvg\geicrl sl[lﬁcgene%{:}? Ié‘al?rlleria %ystem operates



nore enbodi nents of the nmethods and apparatus have
been illustrated and described herein, it wll be
wapmsocidat ed t hat vari ous changes can be nmade POT/URE04/012910
enbodi nents wi thout departing fromtheir spirit or
essential characteristics. Therefore, the disclosures
and descriptions herein arelVntended to be
illustrative, but not limting, of the scope of the
i nvention, which is set foCLAIMSY the follow ng
claims. WD 2005/ 015340 PCT/ US2004/012910 17 CLAI M5
1. A nmethod for operating a canera systemto allow an
appl i cat ' -
o aby e egicR f6Pcttingh ol AR RcRE SAUTON ol dbpenton tp ool
cameranspercs ysa porfablshdeviden theheetbatheomaprisygt em i s oper abl e
to control the camera resource; providing an
SRS B CHPEESENF Y BFPBS FRPITY YO d ghejeble to control the
camdrdgdsbmteti ons fromthe application; receiving an
instruction fromthe application via the APl, wherein
t hroviding ancapplieationeegram; interfacecyill) to erive instudtionbérom the
. ormed; and perform ng the camera function
apph?%é(%’fifi ed by the instruction. 2. The nethod of claim
1, revéieingian itist@csodefromf th@gppliéationda E¥RPI, $8Rrein the instruction
.. Ilnterfacing the canmera systemwth one or nore native
ldemfé}d&‘lcé?ef dipction tebe pedorpdda akthe camera resource. 3.

TherRhfionng barhbaliifcion WeEd of BiMkdAlcAgn 9ener ating a

medi ata structure to store data obtained fromthe
canera resource. 4. The nmethod of claim 1, wherein the
st3p of Tipeméthodiohglainné, whereindhd stew o1 aotivattggpomsesss interfacing the
roviding,a state machi ne that, identifies functions

cameff 84, Bt AR bR tBr oo st el i (b e repeA Rgpurce.
the state machi ne based on the instruction to perform

t & carBliemétiod bf €Bim 1 furthérecofpiitRg geheratifd Mmkdia data structure to
wherein the portabl e device conprises a second canera

store da@nhtaired fxpmm tharamesa FeseuedNpri ses: activating a
second canera system wherein the second canera system

| 54.0DEr AR Bethd oF QR 9, whdiin R QLo SRHRER 2 fncti
provi di ng 2 secgnﬂ appl Veation p%g%r min Iﬁggéﬁ%ﬁﬁﬁcum
compirises-ecei ve instructions fromthe

providing a state machine that identifies functions associated with the camera resource;
and

navigating the state machine based on the instruction to perform the camera function.

5. The method of claim 1, wherein the portable device comprises a second camera
resource, and the method comprises:

activating a second camera system, wherein the second camera system is operable to
control the second camera resource;

providing a second application program interface (API) to receive instructions from the
application;

receiving a second instruction from the application via the second API, wherein the
second instruction identifies a camera function to be performed by the second camera resource;
and

performing the camera function identified by the second instruction.



application; receiving a second instruction fromthe
application via the second API, wherein the second

WO p@s0Esee on i dentifies a canera function to bRCT/US2004/012910
perfornmed by the second canera resource; and
performng the canmera function identified by the
second instruction. WO 2005/ 85340 PCT/ US2004/ 012910
18 6. The method of claim1l, wherein the portable
deg/i ce Tie rethbd 6f €5itn Uevictein the polABRY dlvies if @ireless device.
operating a canera systemto allow an application to
control a cangra resource in a portabl e device,

appar atARPEBRHIOr SPFIgHngR siRcrp éYSt%{E to dllaw Ay a@ﬂ%@a%%@rcgntml a
erable to
Came%yolﬁg(?ﬂ% :[chtaaﬁleetr(iaé%}cg?gg% éﬁﬁ%g&%ﬁ% I(P‘(fpr oviding an
appd:ans ﬁdm awhivgingghamamerh sya‘tan,ewlieﬁxéih)thdz canezg gysé@m is operable to

gtructl ons from the application; neans for
“”m?@5%vaﬁﬁrgwuﬁﬁstructlon fromthe application via the

ARheandi& BbVidinsem dfpﬁﬁ&eftl%ﬁtph‘}gi‘aﬂl ¢eBirhdel (APIP0GBEEYAnstructions from
function to be “per for med nmeans for performng the
the appdieetien;f unction identified by the instruction. 8. The

ap at.us _of. .cl the r
c RS Ei3e e B st s RRER A Pl 5T bRl e
instrustibR ideREfieY a CE@a RAictive topdrdsmbMaindi nt erface with
the canera resource. 9. The ag{%arat us of claim?7,

f Uneams forRsriorIuIE e Funera fynstioy ideatified by ths ipssMcHORat a
structure to store data obtained fromthe canera
Feour Cehe ag-)garaﬂg%f @Bﬂﬁr?a‘évﬂéreﬁlf th€ #rﬁ'aﬁ@ for amﬁ Both Hses means for
nmeans for rtormng thé canera function rs
interfawiag shef aamepa sysiaih withans bameramative nedulea that ammfadelvesh the camera
functions associated with the canera resource; and
W€ans for navigating the state machi ne based on the
instruction to performthe canera function. 11. The
appar atTie @pahdiofciaim'Vi) ffreNcdrisyisiy fadlsforlgitefiing a media data
conprises a second canera resource, and the apparatus
strucigienigraese datapbiredrisdm e qamers WOWCBecond camer a
system wherein the second canera systemis

10.  The apparatus of claim 7, wherein the means for performing the camera function

reso

comprises:

means for providing a state machine that identifies functions associated with the camera
resource; and

means for navigating the state machine based on the instruction to perform the camera

function.

11.  The apparatus of claim 7, wherein the portable device comprises a second
camera resource, and the apparatus comprises:

means for activating a second camera system, wherein the second camera system is
operable to control the second camera resource;

means for providing a second application program interface (API) to receive instructions

from the application;



operable to control the second camera resource; means
for providing a second application programinterface
W@ 2005)0133@0 r ecei ve instructions fromthe appl i PeL/Us2004/012910
WD 2005/ 015340 PCT/ US2004/ 012910 19 neans for
receiving a second instruction fromthe application
via the second API, whereinl?he second instruction
identifies a canmera function to be performed by the
s emedid focRBEVAg 28863HdARstnRHEN MBABe hpplicRes Giathd\@cbiEAP],
canera function identified by the second instruction.
whergin therspsonghingiragtion identifien p gpmerafiegtionfdo b gerfermegdiydhe second
' L. wirel ess device. 13. A conputer-readable
Cameg%}éélsﬁl%c%gdﬁgri sing instructions, which when executed by
a measdssmrfonnin the tiradh dutbeivh ddentifipébpthe secondrinstiudeon.
canera systemthat allows an application to control a
cajera fesource i he portabl e device, the, : .
colbut ST A i, SbRH O RGHATIA de Vit iseapiselpsdevice.
activating the canera system wherein the canera
SYB}.em A SoRpeiefBdadahle medith EGhplidiSe HRFRFRNE 8PN GBen executed by
instructions for providing an application program o
a procefserrinaqwrtahlpidpvice. apseals tpeprapie a camerasysteoribatiatlows amepplication
i O] r ' - cel Vi . c
o co BB GBS CEHHEBLAT Bl ARG Bl gy poprorisns
t hiastAkkioh R activakiap thednierd $yetend wirre thefoanetd HteiisoPerable to
rperfor med; and instructions for perform ng the canera
conttp},the CARRIATERMEGS i ed by the APl instruction. 14. The
C - . . . .
R e WG Bloeh ot AP Feccivg APT
instraatives framithgapplicattemer a systemwith one or nore native

modul es. that interfa W th the canera resource )
THENEGTRR BF IEN ORI R T e ABPliTAypg g e APL, wherein

the APQMREASH A dbmEds WahRRSfubStion BHRPeAbiR; andedi a data
structure to store data obtained fromthe camera

r eigefictions fog perforaning theuramera ackin identifitiddyche APainsiragion.

wherein the instructions for performng conprise:
i NSt r UGk .0 i di ; i t. . o
o TSRl RO By S 2 TR fgions o civatng
compr3s straetiom for intesfacing tthooddndrd systeay withtong or tdoée sdtdieenodules that
i chipe based on the APl instruction to performthe
1nterj‘g§

A the T psource.

15.  The computer-readable media of claim 13, further comprising instructions for

generating a media data structure to store data obtained from the camera resource.

16.  The computer-readable media of claim 13, wherein the instructions for
performing comprise:

instructions for providing a state machine that identifies functions associated with the
camera resource; and

instructions for navigating the state machine based on the API instruction to perform the

camera function.

17.  The computer-readable media of claim 13, wherein the portable device

comprises a second camera resource, and the computer-readable media comprises:



17. The conputer-readable nedia of claim 13, wherein
the portable device conprises a second canera
WO e@s1i3¢) and the conput er-readabl e nmedi a conpCT/F8804/012910
WD 2005/ 015340 PCT/ US2004/012910 20 instructions for
activating a second canera system wherein the second
canera systemis operable té0control the second
canera resource; instructions for providing a second
apipkirecditons forpcogatiamai sad:cmdfmmerz( $Yteln, twheretg eesecodlcamera system is

struc sfro the a ication; instructions for
oper;}tﬂ%am %fﬁp e§%‘i§’6‘ FURpia rlgg?é'f“reuct ion fromthe

apikirGciion® for phviile aSEGAhppition Wl NN recei
APl |nstructr|\pgnllldgr§t|f| es'h cane %ﬁgltlt%%ﬁceﬁ%’ e recetve APL
lnstr\@fémh@fmmhbyppli%tlomecond camera resource; and

i nStru gnet i.on

0 or m

| QNI RE  RhARER EGREN AR L ATk pirhe anpCAggeia the second
API, ¥R Eie-se€adaRPEnSRion denfitiad Mtbdhiera ‘f‘ﬂﬂ?c'iﬁh o E@ﬁerformed by the

portable device is a wreless device. at us
Seco‘?‘bﬁ?a‘%@f’eﬁ?‘ﬂfﬁ@ gdcamera systemto allow an appl i cation

LCR LR 2 :

th élgtgﬁmlgﬁ%a {o@ gecor g g{encgiﬁl% ) Emgtl?rb tﬁqcﬁyt tihﬁ éectopl& API instruction.

canmera system vvher ein the canera syst emis operable

t o1& ont Tl coniputeraandable mediouf ceim I dgiiteréianhdpaabi dagice is a

s‘fgi}l ication programinterface (APlI) to receive

w1re]]e§1s €tions from the application; logic for

receiving an instruction fromthe appl ication via the

APIg. Whgpirdtud fif opéﬂaﬁﬁg h'@irh&ﬁ s?ﬁ@rﬂttb hil6® aff a?ﬁlf@aafl@n to control a

function to be perforned ogic for performng t t he
CamegIpPEHCe mrﬁ:mrtﬂb | dpivei ﬂiﬁ@apasytus hemprising:uct i on 20. The

agtgglrc ?{)Luactu%u ﬁ% glérég S"‘"}% Eerteh etpcé F%a%rla ﬁést?rﬁ és %W%to control

thecay&hemomctah one or nore native nodules that interface
with the camera resource. 21. The apparatus of claim
1 gloglf: de% mgyldg&ﬁgrqu 19pélopd>@<pggamdmegé¢pe(§ﬁﬂ) ogreeel vrelgstguctions from
th &gfcgt gtructure to store data obtained fromthe canera
ca esofﬁce 22. The apparatus of claim 19, wherein the
| dggic fcbrmecepang an msnyctidrefromnie applicatidn via theCAPE heRi the

LR N G R

logic for performing the camera function identified by the instruction.

20.  The apparatus of claim 19, wherein the logic for activating comprises logic for
interfacing the camera system with one or more native modules that interface with the camera

résource.

21. The apparatus of claim 19, further comprising logic for generating a media data

structure to store data obtained from the camera resource.

22.  The apparatus of claim 19, wherein the logic for performing the camera function
comprises:
logic for providing a state machine that identifies functions associated with the camera

resource; and



resource; and WO 2005/ 015340 PCT/ US2004/012910 21
| ogic for navigating the state machi ne based on the
WO p@s0LE380 on to performthe camera function. PGr/UI10e4/012910
apparatus of claim19, wherein the portable device
conprises a second canera resource, and the apparatus
conprises: logic for activat2hg a second canera
system wherein the second canmera systemis operable
t OlogieIToF lvidafifg AP naehiBE Base@ PAURE Ristrh@dinGo heform the camera
provi ding a second application programinterface (API)
funcyqq.r ecei ve instructions fromthe application; |ogic
for receiving a second instruction fromthe
a I Cafql 0 1A .t , ' - e
TRt T et ool BB A0 el B e BB second
cameperesourne cint yhet dpparads@nthpaseser a  resource; and | ogic
f rﬁrfor.rrin the canera function identified by the .
s clogiidor ARt § rondepmory SYSIETRaY hArei8 tug seepng Gamesa system is
opera¥iio®ioftrbl e BROhARARed $%bhRe! S @ Wi rel ess devi ce.

logic for providing a second application program interface (API) to receive instructions
from the applicafion;

logic for receiving a second instruction from the application via the second API, wherein
the second instruction identifies a camera function to be performed by the second camera
resource; and

logic for performing the camera function identified by the second instruction.

24.  The apparatus of claim 19, wherein the portable device is a wireless device.



