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[ 0002] The present invention relates generally to inage acquisition and
processing in portable devices, and nore particularly, to a systemfor
controlling a canera resource in a portable device having an enbedded
controll er. DESCRI PTION OF THE RELATED ART [ 0003] Advances in technol ogy
have resul t ed S¥SIEM EORGONTRODRING A CAMERARESOURCEINdevi ces. For

exanple, there currently exist PORFABLE PEVHTEabl e wirel ess tel ephones,
personal digital assistants (PDAs), and paging devices that are small,

| i ght wei ght, and can be easily carried by users. Typically, these devices
i ncl ude an enbedded controller with limted nenory resources. For exanple,

t he amount of availa i ly } may be limted by
the small size of th3h§%§§§§$%F@gg%?iaﬁ§§%&?gngﬁﬁﬁagéggépﬁg need for
personal doedut i Mischpplicatien ¢lamb derglicof prioderiraanUiBnpovisohaldgplitadsid t 0 execut e
programs t mar e i.si.cated,. Eor ex I ers. are. de di ng
Bopli cat i HEEs Rt iR 25 200 G EPhenlighft SoBe BT SmoBhm IEE, Loer s
woul d | i kepatent dpphicatiorpt74 5810, fileviune s, 2003t Thenwhtele ofheR acunesaUEsSes, which
can be controlled to.acquire still inmages and video clips for processing
and/ or t r AHOMCRdierein "% order to capture images on portabl e devices,
it is necessary to control the camera resources of those devices. For

eanple, one type of portable device may include a | ow resolution canera
resource that is design to acquire onfgﬁé?ill i mges, and anot her type of

portabl e deotzfe MY preBsh Hi¥entdn kditBeieneBlly BiMAR hBSHohl QRbcERIBA I esour ce
wi th zoom capablllples desggged to capture full_ notion video. Thus, each
type of pdPtate devireyippdmampafisylariyty 2systapfosauioling s CAFpDEsTIEIn o

portable device having an embedded controller.

DESCRIPTION OF THE RELATED ART
[0003]  Advances in technology have resulted in smaller and more powerful personal
computing devices. For example, there currently exist a variety of portable wireless telephones,
personal digital assistants (PDAs), and paging devices that are small, lightweight, and can be
easily carried by users. Typically, these devices include an embedded controller with limited
memory resources. For example, the amount of available memory and processing capability
may be limited by the small size of the device.

[ [0004]  There is an increasing need for personal computing 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 anothes type of
portable device may include a larger and higher-resolation camera resource with zoom

capabilities designed to capture full motion video. Thus, each type of portable device may have



2 a different canera resource with which to capture inage content.

Therefore, application devel opers nust overcone conpatibility problenms when
devel opi ng applications for use on a wde variety of portable devices,
.which may have different configurations and canmera resources. [0006] One
techni que ysesholfser cone conpatibility problenms r eq“ﬁ(?ﬁﬁ"szbﬂlﬂﬁzﬁd"
application e specifically created to run on a portable device having a
particul ar camera resource. For exanple, if an application devel oper

devel ops an application that runs on a2ortable device to acquire video

| mages, the devel oper nust tailor the application to be exactly conpatible
Wi th theadifeenacaresousoneee aitiwiad te capturt iraigepantentc Thaefotbo Miplieation0007]
Unfortunaaelé; it is exggnsive.gﬁd iqsfficL%ﬂ%?to.Eéodrce,a | i cations for
use on a SWelEeS JIPAVFCOTe FUPRALBYIL RIRR)FRS When{lgyeloning FppliFatioR{or be Mie

particul aKwid"eaﬁﬁﬁét? of REAble @eHcds OMRIEh Rfy hA/8 GTfHalY taifigui@dns QX BEHeta an
application devel oper would need to nodify an application for use on

di f f er ent "9 ¢%bl e devi ces based on the avail abl e canera resource, thereby
requi ringoofk] t i Phéredfigle o tefovér&ﬁnesma@amylp;@&éﬂ}e% Pﬁamqggmaon Al so,
the application devel oper would have to constantly update 1ts applications
as new cahesngcifiedly sreated thmoeme pasialile dayice havipgapaliculas sathere rasewtmilipue proposed
to contro (T, | | vV, f

ml 1 rod S ETERE  ap AEPRASERE Albep BELR i ARKLES el AUSLN SR bBE MR
exanpl e, thpire vieeintagesythe seklapenmpiis sailotithe applidiatzonpd bt éxactippcotpailopdtl f or use
on deskt ops, r er I ' | ar ge conputi ng devi ces. However,
t hese, tyg%§%§%|ﬁ§§@%?%%dﬁ%u %m:%%%h%g%#¥einefficient if used on a portable
devi ce ha¥i0ng] | i Winforidnategduis exsnsibeadusdiidite seproducs bppisatpanfratdogna equire a
| ar'ge number of. soft Interfaces .to reat.ed between an .application
and progr 5%5 er%ﬂﬁtﬁgsp‘}%éﬁé‘a“‘éﬁ% “E"‘z%fe 3%%’56(‘:1 38 ! "?I‘ﬁﬁas]%lc'ﬂ?{ CHRAR [RRCFOPEiRg very
conpl ex, eivhsievisy SHoe amngile aneppiicatioa devefupecesdd neg:ditninedisy anespplidatiehfors not

conpatible wth.the |imted procgssin acity avail abl e on typical

or bl o G BEe gamte e HieaRE A R e g BB - al | ows
appl i cat i eidiploOvepdidrsof B8kirie @plicatiORH beyprédiees SA18d) the@fplica@dn dadiBed  esour ces
on a varl ety

f portable devices to capture, encode, ni pul ate, and
i spl ay s PP RRREIg LRy Ppdisct spRiFall os vk FERATRIeBREB RESRRE 243 os i ged t o
operat e usigng] t hAnbinBl th@ighe HRPSEE o MabI cabA reduicdtinGRltapOadvael € devi ces.
For exanple, the system should not required extensive software interfaces

bet ween p pqy@}vgﬁt[hﬁﬂmf awltimedia platforms generally available on larger computer systems. For
example, there are large and complex multimedia platforms developed for use on desktops,

servers, or other relatively large computing devices. However, these types of platforms would
be highly inefficient if used on a portable device having limited resources, because these
systems generally require a large number of software interfaces to be created between an
application and program modules loaded on the device. Thus, in addition to being very
complex, these systems are memory and processing intensive, which is not compatible with the
limited processing capacity available on typical portabie devices.

[0009]  Therefore, what is needed is a system that allows applications to efficiently and
easily access and control camera resources on a variety of portable devices to capture, encode,
manipulate, and display still images and video. The system should be compact and designed to
operate using the limited resonrces available on typical portable devices. For example, the
system shonld 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.



| arge, inefficient, and not practical for use on a small resource limted
device. The system should operate to allow all types of canera resources to
be controlled and provide an extensible architecture that allows for the
.control of new camera resources as they becone avail able. WO 2005/ 015340
PCTI US2004/103 2841539 SUMVARY OF THE | NVENTI ON [ 0010] | Bepi@ofiios 1596 €

enbodi nents, a canera system including nethods and apparatus, 1s provided
for controlling canmera resources on portable devices. For exanple, one
portable device may be a wireless tel &hone with an enbedded controller and
limted nmenory resources that includes a canera device. In one or nore
enbodi nents, the canera systemconprises a snall and efficient programthat

runs on the portabl e device I ' ' xecuting on the device
to control the canera resouﬁ@&@éﬁ&gﬁwﬁﬂf@gf ace. Thus, the canera
system i s{oopgyr t i mWndot MoMRhibositieh®th Jafferali§ferh nna@dlﬁg\ﬂbtﬁo&&ea\ﬂa (ﬁﬁ)%rajﬂﬁvlh ng
enbedded controllers with limted nenory resources. [0011] I'n one

embodi menprovideios sopsioling ganwATesP RS R Poratls dayices: Bor pxamplaone eeseblpover f ul
way to acgass rif)the aWieled! teRphHIHiA o SHBHILE croflerl Le,m&m Uy mfa&d al | ows
static and dynam c appllcaFlons to (1) capture snapshot an eo I mages,
(2) set cHweineludesrichmere deviet- doand umae mbpdnpmtsaﬁmcemga SYsBym mnpnpulaat es
captured r e
osi 1 on [EREgRtich HE Bl TR oh e 32U CoE Bt BN (Bne S | rmge
and vi deothefdedreto coift®) t%dlcsrpﬁayescvam u,mng]b simplg énterfede. VTlwohé cavmessystemds ( 7)
receive c t ch Y, Ql2 ne o e ment s,
t he caner §g§§/‘§ g’nv? 821 ()Sﬁlt&lsféglésea rHaﬂ de‘r’%is&lg‘r(rl]n%rola&[dﬁ C?‘f%’{r?l%? ﬂhgl?”g i at ed by
an executnmgmapnhum&tlon The appllcatlon then uses a si npl e appllcation
gram| ac r oV th ram no Q. perfor |l canera
operat i ongﬁ{ﬁ!i heﬁne(%l F")J (Fmsl?ﬁ ﬁ&‘“ﬁ% Sr§ g%r?tsu? ﬁ%’e bﬁ?‘is?:oé’fe%ﬁ via a
regi st er edagal debBe indfooniedliaeamerd besourpé ogs @mam&dhhee andniowesatit aid dpdamie nor y
and prOV|de ef fi nt executjon directl accessin ce-level driver
2o thare ATsBRPSPT LR and Vidh e s OB S PO T BRETE e |
met hod | Spﬁmmde(d) haip DR cAblufd iRageaiie vles Fahey(4) ad@dddaitna infodiaba cat i on to
control a_canera resource in a portable device. The net hod conprises

acti vat i njjke paseiop infermatien oitheimaghandaidpod e Ghencadesprivdimazed videt e t o
control t REmea B3Rl eQiréLimage and video frames, and (7) receive camera events

asynchronously.

[0012]  In one or more embodiments, the camera system comprises a small program module
that is instantiated by an executing application. The application then uses a simple application
program interface (API) provided by the program module to perform all camera operations.
The events from the camera are sent to the application via a registered callback function. The
program module consumes minimal memory and provides efficient execution by directly
accessing device-level driver software to perform all the camera operations.

[0013] In one embodiment, a method is provided for operating a camera system to allow an
application to control a camera resource in a portable device. The method comprises activating
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



provi ding an application programinterface (APl) to receive instructions
fromthe application, receiving an instruction fromthe application via the
APl , wherein the instruction identifies a canera function to be perforned,
-and performng the canera function identified by the instruction. [0014] In
anot her enkpgbdgepisssoapparatus is provided for operatingrpyGedRimdieystemto
allow an application to control a canera resource in a portable device. The
apparatus conprises WO 2005/015340 PCTI US2004/ 012910 4 neans for activating
the camera system wherein the canera systemis operable to control the
canera resource. The apparatus al so conpri ses neans for providing an

appl i cat i osaprforactivating titeanheareysteRWhetet the cameresystest is opdratdete chnteohtiehe
application. The aﬁeoa}r at usaggl S %grglr_grrii ses [eans for receivi nﬁ;) an

i nst ruct i ST STTE e 45 APRACRIS 510 ORISR BRSO RIREHRE AR £pplcation PROgEAT on

i denti fi emtafaca@@piofrenebeinpiuttidnbironeticf ppim@don. The ppaabailtScoMpsigesCONPr i ses
nmeans for erformng the canera function identified by the instruction.
[0015] | n™MgAwiAEEe Vb ‘HEHWO%@%&WP@F??%‘H%F&P Sehegrin the nspechcAed t hat
CONPr i S€s jdehiiffdsaaint:aMsnctitho®d péiieme® X Bl dpBatatdy aldo RInQFRESAank fora portable
device, operate to provide a canera systemthat allows an application to
control apm%q“é“é’éﬂﬁ%@“?‘ﬁ“ﬂ‘ﬁ’é“@%‘rﬁ%%ﬂ’é%@%‘be. The conput er - r eadabl e
medi a COMpigISES INSofdELhdindne s cBabhttlchdiBle kiR Bk R L BmpMiey i n  the
canmera systemis operable to control the canmera resource, Instructions for
provi di ng ingkuctigpp Whichtywhen exncuigd e PIecesparae @ permble)deyvige, operateyeprapde a

instructi i i i i L\ Pl

nstr uct i SaTF S e 0} o blaion 1) BRESASaEResb Bl WREDKRPR PR o1 on

i de!,nt i fi eFhacopprtaraeddable medin comprises ipstrictonsdolr; activating thetoametaispyten,fvderein
perform ng t i I i . don. [0016] In
anot her enbodl ﬁ%%i , a%ﬁ%?%@hgooébgh%ﬁ@%ﬁah{ggﬂ?%ar&%gg?ﬂghdgsq‘?r%g'ﬁn%'rlg%syst emto
al | ow an apglicatietpiregrarh mtertauae (AR]) @ reaive AXT insgaciiooefrom te applidatisl,e devi ce. The

apparatus.c rises _l.ogic for. activaiing the.canera.s em whereify the
caer a oy dFEHRonS R metiBh b APLRFIT e e atucRoT L8 uRv AR Vhertin sl
conpr i ses ihsagétion fidentificsa\daniesadutionpbeipedidrined, 4ad gtraciohsifoe pérfoding (Pl ) to
receive instructions. fr. h | i cation. The apparatus al so conprises

| ogi ¢ for camgaiquwdgﬁ?ﬁéyz&:a%ﬁm@q%% the application via the API,

wher ei n t jgotiePst M giokiRRemb@ihét | ppardius i€ provtdad fatpptradi} 4 Ank spashes med, and

further conprises. logic for ]oerforn‘in t he cangr% X )
allow an application to control a camera resolirce in a portable device. The apparatus comprises

logic for activating the camera system, wherein the camera system is operable to control the
camera resource, and further comprises logic for providing an application program interface
(API) to receive instructions from the application. The apparatus also comprises logic for
receiving an instruction from the application via the APT, wherein the instruction identifies a
camera function to be performed, and further comprises logic for performing the camera
function identified by the instruction.

[0017]  Other aspects, advantages, and features of the present invention will become
apparent after review of the hereinafter set forth Brief Description of the Drawings, Detailed

Description of the Invention, and the Claims.



function identified by the instruction. [0017] O her aspects, advantages,
and features of the present invention will becone apparent after review of
the hereinafter set forth Brief Description of the Drawi ngs, Detailed
Description of the Invention, and the Cains. WO 2005/ 015340

“PCTI US2004/ 012910 5 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0018] The foregoing
aspect s andwohesmtsseéndant advant ages of the enbodi nent sctesmoddasde herein
wi |l becone nore readily apparent by reference to the follow ng detailed
description when taken in conjunction with the acconpanyi ng draw ngs
wherein: [0019] FIG 1 shows a data network that includes a portabl e

w reless device with an_enbedded controller suitable for inplenenting one

embodi ment of a canera FREFPEFORIFION OF THERBASYENGS ock di agram
|1 ust 1 at yag0ne TRIRRULIRE Blpcbl ald e ARbAHRhEHEULGE oflemtbliehs bR %e;d”C' udes

& :
one enbodi men of an ra systemthat operates to ow an appli cation
t o cont r ohemingyilibecomearase regdilyoapparkie byl esfeicrce 1§ 08 2dlJovwEbg3letBled Hesasptaondet ai | ed

bl ock di agfhmfegn lﬂﬁgﬂdﬁmngﬁ?@?‘teg%{%?@%% I{rr]lgs ‘%ﬁest.em of FIG 2; [0022]

FIG 4 shows one e p dVi'ded by one enbodi nent of
an | Canmer W96t eFIGal shoivewdata natppiki tha tichnled Dp@tablerviitelds éateRmathr@sour ce on a

portabl e devigce; n 0] El 5 shows one,enbodi nrent of a nethod for
oper at i ngegﬁeq%ﬁ%ﬁgﬂ?ﬁ’?%ﬁf?{me ORI SPBPUESP, B 4 AP Sl a canera
resource i[g020] POFI@LE shodeublek diREaflilERaRESnRembbdNed P At lportiige devideoni Ny

detail ed criptiqn describes a c ra system including nmethods and
appar at us,ﬁéolrthgtdﬁ‘g\“}?ﬁ Pﬁ’%ﬂ“‘?dlf%ﬁ%‘i’%“ LapsTe swstanythat apsrates Y AW ce. I n one or

nore  enbggliliERthie cdie]l Pt :fouet®\oh @i d2dge;an enbedded control | er and
limted resaources imted menory capacity), and the canmera system

i.e., |Lim [
operates (¥4l | o@lép}ﬁhoﬂ’éﬁidﬁtﬁﬂfﬁrbéfﬁkwa%ofo@%ﬁ?P meH of the deqmers @ssrde usi ng
a single ipgpges.face. [0025] In one or nore enbodi ments, the canera system

interacts wth a runtime environment executing on the device that is used
to sinpl i 1§028ber H&ohshefs preecrphodirecat ofs fidte machiig provided by one embodiment of

an ICamera system to allow an application to control a camera resource on a portable device;
and
[0023]  FIG. 5 shows one embodiment of 2 method for operating an ICamera system to

allow an application to control a camera resource in a portable device.

DETAILED DESCRIPTION
[0024]  The following detailed description describes a camera system, including methods
and apparatus, for controlling a camera resource in a portable device. In one or more
embodiments, the portable device has an embedded controller and limited resources (i.e.,
limited memory capacity), and the camera system operates to allow application programs to
control the camera resource using a single interface.
{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.



provi ding generalized calls for device specific resources. One such runtinme
environnent is the Binary Runtine Environnment for Wreless(r) (BREWM

sof tware pl atform devel oped by QUALCOMWM Inc., of San Diego, California. In
-the follow ng description, it wll be assunmed that the canera systemis

I npl ement egvaPidoorpast abl e devi ce executing a runtinme apdivseiBidbe Such as
the BREWsoftware platform However, one or nore enbodi nents of the canera

systemare suitable for use with other types of runtinme environnments to
control a camera resource on a portabléee device. WO 2005/ 015340

PCT/ US2004/ 012910 6 [0026] FIG 1 shows a data network 100 that includes a
port abl e [W02@E| esEIGidshoes 4 QiR matwdrk 166 thenipeddad pomfula:wiréleqs dsvicd HI veithf or

i mpl ementin ras st herei nafte
referred ?o‘%?abeg‘%ﬁ an@lgﬁ%? ble E‘%IP% QS‘ZP‘W#H%QA ‘fa&ﬁaesryéte@ﬁaﬁe’ 10

oper at es h@elﬁdﬂeﬂw refepled eadsitatIC imetar @gcmrshéxhxeatdem The LRdcta@ygantiop! a Cami‘r a
resource 124 g@( edRRAB I he device 18 ﬂﬁone enpbodi nent, the | Canera
system 102P3F"Wfsé? appiications ruppiRg Phibe deNivs WA AR FntehBeamPRIEIONHS 18 t he

devi ce. FREa@a RS GovideM02NR ceer@e%diﬁeﬁt,, thé (CamekdkcB08 B MWRING 116 is the
BREW sof t war e pl atformlfl%OOZY I n one or nore enbodi nents, the | Canera

syst em 10%nfige eryiropmens 116, exequimne gnithe devige-qEor exampley ogstemphofingnt. dhedevi ces. For

exanpl e, Rf‘nﬂﬁl&eMoBﬁQﬁtQI@&rtﬁé‘ﬁkEW%ﬁ{v%%ldtﬁﬁﬁUde but are not limted to,
PDAs, emai| devices, pagers, tablet conputers, nobile tel ephones or

virtual | y [09ATA olonae owpeemboemcnrabhelce@wrwst@m@w4 isrsuitabptpcfor use cvdmerveide

th
etvor koSt paldl e 8 ARE B Dinie PRERR AR IARUIRLELE 1 (1 @
ch ann el s limded torPIddve empib dediigenpagers. itablet d@nplues,mm iephorse or artyallyahes s
t el ephone t&gﬁ{%”fﬁ‘%ﬁﬂ&{ @e@]c%ﬂ%&%cl‘b?s%'c%ﬁe%?%s%ﬁrc?”d/Or other information over

t he net wor ev ce o0 opérates to receive applications over
the net V\IQORS]108Thd3mrelm elqptteeJ,OZamerabl;tto osmiriGatanith 4 fdwnkyselyver Wwveroaded t o

t he device t he networ k server 6. I a ation execute on
t he devi ced% twor cit@ggmf'%w“ﬁlcss cegmig Ica On cg 2‘5?333%“6’%8“8&0 &B"“{‘ fal feat ures
and/ or funezﬁdeanabmmpnsesa wmmwe;nlenmarmayﬁmnsrﬁixmm’c&;ve volte asdigd atlgst | ons may

AT & TN C AR T T S
from any géhedk 108EFWRkEmEIB dphlicaGéisin 2 énd D4the Haelowhlokded @Sthe device 102
from the network server 106. These applications execute on the device 102 and use the device
camera 124 to provide additional features and/or functionality to the device user. For example,
the applications may acquire and process still images or video information from the device
camera 124. It is also possible to download applications to the device 102 from any other
network entity coupled to the network 108.

[00291 In one embodiment, the device 102 also couples directly to a local system, such as a
local workstation 118, via a direct link 120. The device 102 is operable to download
applications from the local workstation 118 using the direct link 120. For example, the
application 122 is downloaded to the device 102 from the workstation 118 using the link 120.
[0030]  The 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

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



[Q029] In one enbodi nent, the device 102 al so couples directly to a | ocal
system such as a |ocal workstation 118, via a direct |ink 120. The device
102 is operable to download applications fromthe |ocal workstation 118
“using the direct link 120. For exanple, the application 122 is downl oaded
to the devivw@29@is8400m t he workstation 118 using the |poiusk@io12000030] The

| Canera system 104 may be downl oaded fromthe server 106 to the device 102
and operates on the device 102 to allow applications to control the canera
124. In another enbodi ment, the | Camer’a system 104 may be downl oaded to the
device 102 fromthe morkstatlon 118 via the link 120, or may be installed
in the de¥aeompyer madabiagmesin siches a memony @ob@pt shawehendntessad diecstly ithie | Caner a

system 1 reyi abl e nedi a,
SUch as ol [SARTIOR Gl B 100 KRk HER AR, e a3 T o5 on
to the deddavice 102may teceingiht Heameemdystdinlifd in a wireledsGanemissigy s wéad 104 may be
stored V\Qran%%?ss:g& ﬁgre{:%% Sﬁcﬂr04t1; 0&29%%‘3'“{7?&8&&1 conput er readabl e nedi a,

such as a nenor ) alrectly into the device
102, so tjeas2}t heFlGE%o\as stylsﬂceﬁagtﬁﬂﬂlﬁagatmgeﬁmrﬁbadnn@ha’ tﬂe&avﬁﬁ 18Dthat Thus, the

devi ce 102 recej ve the S 4 in a WI ess fransni ssion, a
Wi red tr’gﬂnﬁ‘%gé’g?f)’ﬁ e'ﬁﬁftlrl“éitg fﬁ’é %Wélﬁfaé@fewesft?ﬁl YOI APRBTRIOY i ce.
[ 0032] FI &ficigntBlvansola daine@ Kestiinae rﬂmdehwmmﬂpﬂgesga cs@m‘gqmgnmtmms t he

mera, system 104 t hat

devi ce 102 tgg i.ncl udes §£m0d| nt of

oper at es fYPEF BN lﬁ'i‘?mﬁ’g%ﬁ Rus £04acastack memo yt‘l’i?tfﬁ't‘ﬁﬁﬂt"éh%‘ﬂmab esour ce.
The devi cBusD02 aGREMLIERA IR RE RIS hpplicdtide |r€en2)@12208hﬁéa nRmofP20] &dr fnR

i nternal data bus, 204 and_a_ stack nmenory 216. Also coupled to the |nternal
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202 may store information on a temporary basis in the heap memory 210. The heap memory

comprises virtually any type of memory suitable for the storage and retrieval of information by
the processing logic 202.

[0034]  In one or more embodiments, the processing logic 202 comprises a CPU, gate array,
software, or logic comprising any combination of hardware and software. Thus, the processing
logic 202 generally comprises logic to execute machine-readable instructions.

[0035] The instruction memory 206 comprises RAM, ROM, FLASH, EEROM, or any other
suitable type of memory, or a combination thereof, In one embodiment, the instruction memory
206 is located internal to the device 102, and in another embodiment, the instruction memory
206 comprises a removable memory 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.



202 may store information on a tenporary basis in the heap nenory 210. The
heap nenory conprises virtually any type of nenory suitable for the storage
and retrieval of information by the processing |logic 202. [0034] In one or
-nmore enbodi nents, the processing |logic 202 conprises a CPU, gate array,

sof tware, owoh@gbiz@onprising any conbi nati on of har dwaegusechaahié war e.

Thus, the processing logic 202 generally conprises logic to execute
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(not showife gringisimpiegiaresand@odvean®Biodulated information into high frequency signals
suitable for wireless transmission. Similarly, the transcetver also-comprises circuitry to convert
received high frequency communication signals into signals suitable for demodulation and
subsequent processing by the processing logic 202.

[0039]  In another embodiment, the IO interface 214 comprises a transceiver that operates
to transmit and receive information over a hardwired communication link, such as a telephone
line, to communicate with a remote system on a public data network, such as the Internet.
[0040]  In still another embodiment, the /O interface 214 comprises circuitry that operates
to communicate with local devices, such as the local workstation 116 using the link 120. The
1/0 interface 214 may also include circuitry (such as serial or parallel port logic) to
communicate with a printer or other local computer or device, such as floppy disk 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



and receive information over a wirel ess data network using, for exanple,
comuni cation link 110. For exanple, the transceiver conprises circuitry

t hat nodul ates information received from the processing |ogic 202 and
-converts the nodul ated information into high frequency signals suitable for
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suitabl e for denodul ati on and subsequent processing by the processing |ogic
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comprises a camera resource, for example, the camera 124. The device 102 also includes native
multimedia software 304 that comprises audio and video program modules. These modules
may include particular encoding modules, such as MPEG4 and JPEG encoding modules. These
modules represent low-level software modules that are used to directly communicate with the
native hardware 302. For example, the modules 304 interface with the camera resource 302.
Although one embodiment is shown, it is also possible to have fewer or more multimedia
software modules 304 and these modules may interface with all types of native hardware 302.
Thus, other native hardware 302 and native software 304 configurations are possible within the
scope of the invention.

[0044]  During operation, the device 102 executes 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.



performall operations related to the canmera resource. [0042] It should be
noted that the configuration of the device 102 is just one configuration
suitable for inplenmenting one enbodi nent of the | Camera system 104 to all ow
~applications to efficiently control a camera resource on a portable device.
It is al sowesRiblssset 0 1 npl enent the | Canmera system lpdrushngididher devices
or device configurations within the scope of the present invention. [0043]
FIG 3 shows a detailed functional diagram of one enbodi nent of the | Canera
system 104 inpl enented on the device 132. The device 102 includes native

har dware 302 that conprises a canera resource, for exanple, the canera 124.
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structure 308 may be optionally created by the | Camera system 104 to store
and retri &Y%A-deo i nformati on. [ 0045] The I Canera system 104 interfaces and
comuni cates wth the native nodul es 304

MEDIA DATA STRUCTURE

[0046]  The media data structure 308 operates to encapsulate camera data received by the
ICamera system 104 from the native software 304. In one embodiment, the following structure
defines a media data structure that provides a source/sink type and context-sensitive data

associated with a media data type.

typedef struct

{

AEECLSID clsData, /{ Type of media data
void *pData; // Context sensitive data
uint32 dwSize; /f Context sensitive data
} AEEMediaData;

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

pData {/ Context sensitive data



via the runtinme environment 116. For exanple, the runtine environnent 116
may be the BREWDplatform which provides generalized calls to access device
specific resources. However, any suitable interface technique nmay be used
to all ow comruni cati on between the | Canera system 104 and the nodul es 304.
Thus, it i sy@omeseitise for the | Canera system 104 to dir@Ewoiseeosposmand any of
the nodul es 304 to perform sel ected canera functions. For exanple, the

| Camera system 104 nay command the Mpeg4 nodul e to obtain video data from
the canera resource and encode it in e Moeg4 format. Data obtained by the
| Camera system 104 fromthe nodul es 304 may be stored in the data structure
308 thereby péM3#eni ng a " Recor d/f CoplgHcensiive dadd may be retrieved and

di spl ayed on a devi ce display thereby performng a "Play" function. MED A
DATA STRUCTURE [0046] The nedia data structure 308 operates to encapsul ate
canera dat wherehe/ fadiowipg table givesanteisofopaiexrrensiiveidate fortprralefinsdinelisdda war e
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associ atedeviset h a nmedi a data type. typedef struct ({ AEECLSID clsData; Type
of nedia data d *pbData; [/, Cont ext ensitive ui nt 32 dwsi ze;
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resource of the _de v ce.
MMD_ISOURCE: Read/Write ISource * data size or 0
(

[0047] It should be noted that for playback, clsData can be set to the CLSID of any ISource-
based class with pData set to the corresponding interface pointer.

[0048]  In one embodiment, the ICamera system 104 provides a single interface 306 that
allows an application to control a camera resource on a device. The interface 306 includes a set
of ICamera AP instructions that an application can execute to petform various camera 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
1 5. ICAMERA_Resume() ;resumes current operation

6. ICAMERA_RecordSnapshot() ;records snapshot

7. ICAMERA_RecordMovie() ;records movie

8. ICAMERA_Stop() ;issues stop command

9. 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 CreateInstance () ;instantiates ICamera system

and so on.



cl sData Mbde pData dwSi ze

MVDFI LE NAME Read/ Wite File nane 0 MVD BUFFER Read/Wite Buffer ptr data
-size or 0O MWD | SOURCE: Read/Wite | Source * data size or 0 [0047] It should
be not ed t Ivad 2dome1sploayback, cl sData can be set to the gt@$domformamy | Sour ce-
based class with pData set to the corresponding interface pointer. [0048] In
one enbodi nent, the | Canera system 104 provides a single interface 306 that
allows an application to control a carréga resource on a device. The
interface 306 includes a set of |Canmera APl instructions that an
application can execute to performvarious canera related functions. A
sanpl e of APL i | RSBk R Ve A& . 1 Caay js as follows.
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| CAMERA EncqdeSnapshot -encode _snapshot j.mage in specified format (i.e.,
JPEG 1 or i CAIRE PekgOR 1 EBEN AT Ay Mgl s P I e,
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| SHELL_Createl nstance O ;instantiates | Canera system and so on. WO
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instruction may be executed by the application to instruct the | Canera
system 104 to set specifjc paraneters, settings, or variables associated
with the canerk res laEEiw?}fontPFf@f%WWE@”@%“%K%@F“G?WW%PSI%*’GI i cati ons
may “ISHELL_Createlnstance ()” instruction and registers a callback function to

Jed

receive asynchronous events.

2. An “ICAMERA_Preview()” instruction starts the camera in preview mode
allowing image frames to be received and displayed by the application via the
registered callback function.

3. An “ICAMERA_SetMediaData()” instruction sets the file name/buffer where the
data needs to be recorded.

4. “ICAMERA_SetVideoEncode()” and “TCAMERA_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 MPEG#4 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.
f0051] In another embodiment, the ICamera system 104 operates to allow an application to
contro] 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.



execute one or nore other | Canera APl instructions (not shown above) that
may be included in the | Canera system 104 to control virtually any function
of the camera resource. [0050] In one enbodi nent, the I Canmera system 104
-operates to allow an application to control the canera resource to take a
snapshot amatogemmissdo by performng the fol |l owi ng st epsecrisodd@zappl i cation
programinstantiates the | Camera systeninterface using an

"I SHELL_Createl nstance 0" instruction and registers a callback function to
receive asynchronous events. 2. An "I CARERA Previ ewd' instruction starts the
camera in preview node allow n mage frames to be received and displ ayed
by the applicai on & d%WA@?%I@H@%OcmSHM@R if axpottédthat s@s thabrightness
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data needs to be recorded. 4. "I CAMERA Set Vi deoEncoded' and
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used to encode the |milge data fromthe canera resource and audi o. For
exanpl e, the encodi ﬁbe format may be JPEG or MPEG4A encodi ng. For exanpl e,
the canera resource may have an associ ated m crophone for audi o recording.

5. An "1 CA sna shotO ILnstruction records and encodes the inmage
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1. An "I CAMERAnSeh tioh A% mﬁgsmoa&eﬁm%sﬁqcﬁ&% B6ieste IGO0 | evel .
V\D 2005/015340 PCTI US20041012910 13 2. An "I CAMERA Set Bri ght nessO'
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| evel . [0052 ows one enbodiment of a state Machine
one enbodiastytes a snapshot state 406 where an image snapshot is acquired from the camera resource. A

Record_movie() command activates a movie state 408 where a video stream is acquired from

- the camera resource. The state machine 400 also allows additional instructions to control the
operation of each state. For example, Pause() and Resume() instructions can be used to control
the operation of the preview state 404.
[0053]  Therefore, using the state machine 400 provided by the ICamera system, it is
possible for applications to control a device’s camera resource to acquire still images and video
clips. It is also possible to modify the state machine 400 to add, delete, change, or rearrange:
states, and/or the operation of API instructions to navigate the states without deviating from the
scope of the embodiments. Thus, virtually any type of state machine may be provided by the
ICamera system to allow applications to control the camera resource of the device.
[0054]  FIG. 5 shows one embodiment of a 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.
{00551 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 AP 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).



of an I Canmera systemto allow an application to control a canera resource on
a portable device. After the application instantiates the | Canera system
the state nachine 400 is in the READY state 402. The application may then
.issue | Camera APl instructions to navigate to other states of the state
machi ne 400, and thereby control the operation of the canera resource. For
exanpl e, a Previewo command activates a preview state 404. A
Record_snapshot () conmand activates a snapshot state 406 where an inmge
snapshot is acquired fromthe canera reource. A Record_novi eO command
activates a novie state 408 where a video streamis acquired from the
canera red¥lbte. Arfhtocke4. éllmphﬂahenW@@I%h@m@ﬂlmmcmmdmwadadnsmeuct| ons

to contro Resurre()
st ruct | GoEatle IORE TR BEh. AR srB Rl S ARPb o RAAB O BN ET LTE o
[ 0053] Th @rae:howa;:leusiatugletvm $08n t Ehe mpplivhtive Md@xprumimtediately, bhie: stdzaedir a
system it _is applications to control a device's canera

resour ce t"i?"}fct,%g‘ﬂ? %“ﬁ%ﬁta % “and video clips. It is also possible to

nodi fy t heoGs7pt e Avaddek 506,46 hpbRcatitiflexcti@being insthfdigahe WamkRAKitanJBor St at es,
and/or the operation of APl instructions to navigate the states w thout
devi at i ng SKETBRIFAtPRAPPLCAYRR expruiphandst i BN HG RViropmERt opgrating iy the deyigg. t ype of

state Machigg eRsbulish, eQppitatonistiiites Hea0Rhda %Mﬁhﬁ@tﬁa@n%dg@&h@cﬂmé cati ons

to control the canera resource of the device. [0054] FIG shows one
embodi nentcapsragesaprcsic SolsvVicer operating an | Canera systemon a device to

al | ow an qpmish CatAipinck 308,y dpplicatiof ARRIeR J&&ﬂwns&ﬁﬁ.eum?n@'@a&&a%ie tbt w il be

assunmed that the device is executl ng a BREWruntinme environnment
i ncl udes -aereivenpoEFhrenaus eYentstom thedpamen syisme Foraexaniplscclagied ciresre pvf:nts[ 0055]

At bI ock & Q\?mﬁ&ﬁmﬁhb%hlt@ﬂe'aﬁplﬁmt ed using I Canera constructs so that it
0

contr canera resource on the device by utilizing a sinple API
i nt er f ace [0V dekt theekiSA® a medimdatastmgtytednerediest and xmitigized b@pbdm thatdnema

devel oper s SLERLEUANALIGANLAIS IR ASXBEHIE, W BOICH SedfibBRRRd Porform

vari ous canera nctions ons 1nct ude *Ma&tructions
t o i nt erf acsliadatdtypdus dérﬁ&mbmdsyﬁle&meaﬂdl tfieenoeteyt, oxtilt Bmiodinge oper ati ons of

the devi in a.sta machine (i.e. tate machi ne 400
shown in &6@] nE'lbj.lo‘:%%ggé% Pi Bbsﬁue%%%m%‘gbﬁﬂﬁ'ﬁc%%%ﬁc r47F 4 canera API
instr :JCtI Q;Eﬁemﬁwlﬁiﬂv\mhﬁlad@érdtdé l;di Jstgltroptfw t?kﬂéﬁedmdﬁ@ﬁ tﬁeqfonemewﬁ&eo ﬁor For |

exanpl e, the i cation may . be downl oade vi,a t wi.rel ess
ar et W EmRRah SRCaIR A Are AR etogm AT el IR AiBr ot BECRBAdE BEad | o

state machine 400 to control the operation of the camera resource. Thus, the application may

acquire snapshots, video, or control camera parameters regardless of the type of camera
resource available on the device. As aresult, the camera system operates to eliminate any
potential compatibility problems between the device’s camera resource and the application.
[0061]  Atblock 514, after the application has completed performing camera functions the
ICamera system is no longer needed and it is released.

[0062] 1t should be noted that the method 500 is just one embodiment and that it is possible
to make changes, additions, deletions, and/or rearrangements of the method steps without

deviating from the scope of the described embodiments.

Implementation Example

[0063]  The following is an implementation example to illustrate how in one embodiment
the ICamera system is instantiated and a camera resource is controiled 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



menory and executed at a later tine. [0057] At bl ock 506, the application
executes and instantiates the Mainers system For exanple, the application
execut es under the runtinme environnent operating on the device. During
execution, the application instantiates the |ICanera systemso that it may
control thewoaas®rsasor esources of the device. [0058] At rbtwsicos@Biet he
application registers a notification function if it is desirable to receive
asynchronous events fromthe | Canera system For exanple, selected canera
events can trigger a notification to t¥e application. [0059] At bl ock 510,
a nmedia data structure is created and initialized based on the canera

resour ce A9EMYe devissiiy @y BREW enviraesentnp thhenemplee'CARH dsan ifgance xb@BREW i n one
enbodi nment L a type is derived based on file extension, file

cont ent, oaPpl?tl%lge%g%tﬁlg%ﬁg. [ 0060] At block 512, the application issues

| Camera APl instructions to the ICanera system which in turn, operates to
control the canpgra r urce on the rtabl e device. For exanple, the
application nagg{l’“%é%‘gﬁﬁ%s e eg?egv(?%p ﬁplfn%rm any of the functions described
in the state rifachine 400 to control the operation of the canera resource.
Thus, the appl i.ca#i on may acquire snapshots, video, or control canera
paraneters regéﬁta Bss of the type of canmera resource avail able on the
device. As a r aHBMediaDaa nfi@nera system operates to elimnate any potenti al
conpatibility problens between the device' s canera resource and the
application. [0061] At block 514, after the application has conpleted
perform ng canyr@edidedih Dafa stridurel (BRIBLRAoKSIOEM | s no | onger needed and it
is released. [0062] It should be noted that the method 500 is just one
embodi nent and &P~ MMILJEILENAME; o nake changes, additions, deletions,
and/ or r ear r angeIpia- QbidHyansiRbSRgheipps W t hout deviating fromthe scope
of the described enbodi ments. |nplenentati on Exanpl e [0063] The following is
an i npl ement at isk¥SiEFfbe to illustrate how in one enbodi ment the | Canera
systemis instantiated and a canera resource is controlled by an application
downl oaded to a portabl e device. The exanple includes references to the
correspondi ng Bl Antixate thedCarhesa pysteiroand300ind¥eads| sGite Flend-black F88)assumed t hat t he

runtime envi roqge e Bk NRARRS, AR RBETLISRINERAZSAS. 15

>m_plCamera);

/1 If successful, register App_CameraNotify() as the registered callback for ICamera
events (FIG. 5-block 508)

if (SUCCESS != nRet)

DisplayErmrorDlg(pme, IDS_ERR_CREATECAMERA);

else if (SUCCESS != ICAMERA_RegisterNotify(pme->m_pICamera,
App_CameraNotify, pme))

DisplayErrorDig(pme, IDS_ERR_REGISTERNOTIFY);

// Begin the preview (FIG. 5-block 512}
else if (SUCCESS != ICAMERA_Preview(pme->m_pIMedia)) DisplayErmorDlg(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-



portabl e device is the BREWenvironnment. In the exanple, "CApp" is an

I nstance of a BREW applet global structure. static void

App_CaneraPreviewm( CApp * pne) { int nRet; AEEMediaData nd; // Create Media
- Data structure (FIG 5-block 510) nd.clsData = MVD_FI LE NAVE;, nd. pData =
(void *)"amurondmempshot . jpg' ; nd.dwSize = 0; /| ActkorarsoijoesioCanmer a
systemand put in Ready state (FIG 5-block 508) nRet =

| SHELL Cr eat el nst ance( pne->a. pl Shel |, AEECLSI D CAMERA, &pne- >m pl Canera);

/[l 1f successful, register App_ Caner aNd ify() as the registered call back for
| Canera events (FIG 5-bl ock 508) if (SUCCESS != nRet) DisplayErrorD g(pne,
| DS_ERR CF@‘FEEAI@EPS&)‘Q a@pg%sqlknr(amS 1gh-reso]ut10n camera to acquire video clips. In

| CAVERA_Ragl srtisziiieid, wc( M@oﬁ@tﬁle‘i@ﬂﬁ&@ steﬁp&n@@%mmad {oXllow i) )

Di spl ayError D g(pne, ERR_REG STERNd[I' ; /] Begin the preview (FIG

5- bl ock 5apficatiogdo ¢cfntrelsmgnm rps@mvmoppmmm@map&m@) Py the

D spl ayEr ERR: R | 064] In one
enbodi nen%lﬁ{ht%utg)"ﬁ rlr]g‘r)]{atpf*fstgm %@ﬁc a{ndB Oggv%;;{n&erl%gffgg% o cont rol
mul tiple ewibat@nn@mtrobbsmgmmobnamme@e\ﬂocexanEﬂrr oBX@nplagan bdnescdﬁati ce may

i ncl ude a Jdovx_/te 2003%{1%% %?Oargqés%& 12910 16 resol ution canera to
acquire stIFT SIGATER esol'ut o canmera to acquire video clips. In
this enbo@]ﬂﬂs&ht FbNﬂhﬂtﬁﬁf&h@dtSmﬁﬁloﬁ,ktEanmbﬁmgylﬁ(ﬁﬁiaﬁémoﬂl@o bfimbenti ated to

al l ow t he i . .
ICamera systems on a device are not provided. However, since each ICamera system operates

as described herein, such drawings would be redundant and unnecessary. During operation, the
application instantiates first and second versions of the ICamera system thereby activating first
and second ICamera APlIs. The application thereafter executes instructions associated with
either API to control the corresponding camera resource. Thus, embodiments of the ICamera
system can be used to allow an application to control virtually any number of camera resources
on a device.

[0066]  In one or more embodiments, a camera system inclhuding methods and apparatus has
been described that operates to allow an application to control one or more camera resources on
a resource-limited portable device having an embedded controller. Accordingly, while one or
more embodiments of the methods and apparatus have been illustrated and described herein, it
will be appreciated that various changes can be made to the embodiments without departing
from their spirit or essential characteristics. Therefore, the disclosures and descriptions herein
are intended to be illustrative, but not limiting, of the scope of the invention, which is set forth

in the following claims.



application to control the two camera resources. For exanple, one | Canera
APl is used by the application to control the | owresolution canera, and a
second | Canera APl is used by the application to control the

hi gh-resol uti on canera. For exanple, one canmera can be used for

vi deo-t el ephony and anot her canera as DSC/ Cantorder. [0065] For clarity of

t he description, draw ngs show ng theldperation of two or nore |Canera
systens on a device are not provided. However, since each | Canera system
operates as described herein, such_draw ngs would be redundant and
unnecessary. During operation, the —ﬂéi&g%ation instantiates first and
second versions of the | Canera systemthereby activating fast and second

| Camera APIs. The application thereafter executes instructions associated
with either APl tdh BsHoddpr apseating acempramsten tealimy an appdisatiando chred |

enbodi nen .Lo allow an application to
contr ol v%?e{nﬁefzg {eg&ékﬁﬁrﬁgpégébgggéﬁe@ggg%ﬁ&é}é&‘on a devi cgl.o [ 0066] In one

or nore enbodiatEnitig the canieed sysseys twhiereimthk Gaknag spRéh ddspepatle RRPAEL US has
been described that opergtes to. allow an applicatiaon to conferol_ one or nore

canera rel6EPEYE IGRUrCE an g’b"_meéé"-hle'fel‘ﬁ & QPR FEBYISe &é(}itl%?epq{%‘b 5Vis% enbedded
control | er. AcgyidingahuppIihibepRBRnPiyeriBE B RIRAM R InfekliokNofieidiods. and

apparatus have beenillustrated and described herein, It w
appr eci at aplicdt®n; vari ous changes can be nade to the enbodi ments wit hout

departing fromungh b, ARIHddon ot BREBNIAliof PRIACABL Liblidme TABLEISI e the
di scl osures an escriptions herern re | ntende 0 DE | ustrative, but
not |i m tidegifieats chterasongienod bé pefdmnednt i on, which is set forth in the

following clains, 17 CLAIMS 1. A nethgod for operating canera systemto
al l ow an appl i ResorBinedls caners “cn‘ﬁ’n“égﬁﬁ-&egbb’é@dﬂﬁtﬁl@@ﬁ aéﬁportabl e device, the

met hod conpri S&e@&ivaﬂﬁ% ¢ @hine@ s&ﬂ@m‘@ﬁﬁ%é}vﬂ!ﬁaﬁg dedfer&olrckhe camera system
is operable to contro the cahera resource, and further wherein the canera

resource is in the portable device; providing an application program

interface (APl) to fxeceive, instructions tromthe. . | i cation;, receiving an
instruction f r%m t hféle %ﬁ?dc%fcl adwuk?iwgqeh"e&iﬁ@ O\E\?%'rv %%Eg %c}%g)risgsst ruction
i denti fi emteafaCiafetieccabi¢RCdyise With b drandre i@ modules that interface with the

camera resource.

3. The method of claim 1, further comprising generating a media data

structure to store data obtained from the camera resource.

4. The method of claim 1, wherein the step of performing the camera
function comprises:

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.

3. 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;



perform ng the canmera function identified by the instruction; and
deactivating the canera systemto preserve portable device resources. 2.
The nethod of claim 1, wherein the step of activating conprises interfacing
the canera systemw th one or nore native nodules that interface with the
canmera resource. 3. The nethod of claim1, further conprising generating a
medi a data structure to store data oHBained fromthe canmera resource. 4.
The nethod of claim 1, wherein the step of performng the canmera function
conprises: providing a state chine that identifies functions, associ ated
with the canmerBfovid gnd apRUCNQY PEREFA Bterfice S0 BB & FrRERINF HEUBHIOBY on t he
instructi gbmitRe plitAldm the canera function. 5. The nethod of claim1l
wherein the portable device conprises a second canera resource, and the
met hod conpr i skseiviag eiseeond iestraictsanciorm theapplicatioy yiaghs sashed APh wheesisecond
canera sy 1S l. I 0 [a.resource: 18

o ovi di myhs S2ion iRRELAR Bl € ShER el BRI FRRT s ShRHR e

i nstruct i mesurcd;andn t he application; receiving a second instruction fromthe
application via jhe, second AP, mherei%, t he second instruction identifies a
canera functi offf H“H@tg%?ﬁﬁ? cHon Rpnitied by the seqond gstryctiebyr ce:  and
performng the canera function identified by the second instruction. 6. The
met hod of claiml1, wherein the portable device is a wireless device. 7. An
apparatus for @per athergethodefdaim kydeesin the partttdevdemicesip p witsdass deviteo  cont r ol
a canera resource in a portable device, the apparatus conprising: nmeans for
activating the canera system wherein the canera systemis operable to

control the cafter a Aesppakaes foadgkritiigtd@amerihBsemntotaliewaarpplatiesmuUrce is in
the portable _device;

control a camera resource in a portable device, the apparatus comprising:

means for activating the camera system, wherein the camera system is operable to
control the camera resource, and further wherein the camera resource is in the portable
device;

means for providing an application program interface (API) to receive instructions
from the application;

means for receiving an instruction from the application via the API, wherein the
instruction identifies a camera function to be performed,;

means for performing the camera function identified by the instruction; and

means for deactivating the camera system to preserve portable device resources.

8. The apparatus of claim 7, wherein the means for activating comprises
means for interfacing the camera system with one or more native modules that interface

with the camera resource.

9. The apparatus of claim 7, further comprising means for generating a media

data structure to store data obtained from the camera resource.

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

function comprises:



means for providing an application programinterface (APl) to receive
instructions fromthe application; means for receiving an instruction from
the application via the API, wherein the instruction identifies a canmera
function to be perforned; neans for perform ng the canera function
identified by the instruction; and neans for deactivating the canera system
to preserve portable device resources.!9 8. The apparatus of claim7, wherein
the neans for activating conprises neans for interfacing the canera system
with one or nore n tive.HDduIes th@ﬁ interfa%e w th the canera resource. 9.
The appar atus BFAEIY; RIPYAIng 3 sfatemaghing thatddentitics fnctiensrasypeiptedwithibea nedi a
dat a strugdmbrerekdursd: @p@ data obtai ned fromthe canera resource. 10. The
apparatus of claim 7, wherein the neans for performng the camera function
conprises: 19 mpawher mayigaprihe glagrgmachintedrasedancthe instru¢izn tp genfierinf thes  f uncti ons
associategﬁmgkhﬁgﬁl canmera resource; and neans for navigating the state
machi ne based on theé instruction to performthe canera function. 11. The
apparatus of claim 7, wherein the portable device conprises a second canera
resource, and {he aratus c rises; neans fo ctivating a second canera
system whereihthe @@Bﬁat“éﬁgrgg'é“ ’y‘§tfeé?ﬂ”eé’oétﬁé'FgﬁY‘Ee?%“Er&ﬁf%‘?w%e second
camer a I egwHrs RisolfBARRd fRrappAat dbhgris:second application programinterface
(API') to receive instructions fromthe application; nmeans for receiving a
second i nst r uchpan forastvating asgpindcamemsysem, wheeiodbosegoneamerggpstesi n t he

second i”ﬁtoﬁa&%fe%‘c&n‘i’:%ﬁ‘{Hefs'gceo%d%a&é‘xg'%és%uﬁc%“Cti on to be performed by the
ce, ana neans Tor

second canera resource, perform ng the canera function
identified by mbmsfeqeoddingatsecuaidiapplicatid progfaen mppaaca{ARl) ef recéiaé m 7, wherein
t he portabl e devi i i rel ess device. 13. A conputer-readabl e nmedi um

e |1 a
conpri si nifSHHLIeRY, ?‘?’6&&?1’ FUR when
means 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

means for performing the camera function identified by the second instruction.
12.  The apparatus of claim 7, wherein the portable device is a wireless device.

13. A computer-readable medium comprising instructions, which when
executed by a processor in a portable device, operate to provide a camera system that
allows an application to control a camera resource in the portable device, the computer-
readable medium comprising:

at least one instruction for activating the camera system, wherein the camera
system is operable to control the camera resource, and further wherein the camera
resource is in the portable device;

at least one instruction for providing an application program interface (API) to
receive API instructions from the application;

at least one instruction for receiving an APl instruction from the application via
the API, wherein the API instruction identifies a camera function to be performed; and

at least one instruction for performing the camera function identified by the API

instruction; and



executed by a processor in a portable device, operate to provide a canera
systemthat allows an application to control a canera resource in the
portabl e device, the conputer- readabl e nedium conprising: at |east one
instruction for activating the canera system wherein the canera systemis
operable to control the canera resource, and further wherein the canera
resource is in the portable device; at20l east one instruction for providing
an application programinterface (APlI) to receive APl instructions fromthe
application; at lI east .one i.ns{.r cti.on.for receiving an APl instruction from
the applicati offf 'SAPEONCHRETUARMN C\F\/H%"F’H?’ﬂmtgﬁée wp1erg HSEMCRATSTEPOHRF i es a
caner a fupstdeGBscufzebe perfornmed; and at |east one instruction for

perform ng the canmera function identified by the APl instruction; and 20

at least one instruction for deactivating the canera systemto preserve
portable devi r 14 .- Iaa i claim 13,
wherein the at 'ea?%%)gﬁﬁfeﬁi%rd 3%1'? Iﬁlgﬁ%ﬁﬁ(‘g’ftcz% |@a%§[lgeﬁ1[tﬁggeclg§r&e§[§ae system
conpr i sesinatrudtieaddr aotieatingshe eanterzosysfeor comprisey dt dastgnetistrucadorefoa system wit h
one or nor ative nodules that interface with the canera resource. 15. The
comput er - MEEREBIE N R PO 1R ARCISF matd Reismedis el inigriaee WIlkBE  one

i nstructi gindrPres@l@ferating a nedia data structure to store data obtai ned
fromthe canera resource. 16. The conputer-readabl e medi um of claim 13,
wherein the at |east one instruction for perform ng conprises: at |east one
I nstruction TOLS_DF 0f"Hcdclo u?er—?éa%&lﬁe %ﬁﬁ'npgt' ctlzn?ltlS' ﬁ.ﬁ'ﬁ]ltef' édnﬁﬁ'sfm n%e‘agtns
associated wth'the canmera resource; and at [easdt one’l SUTFCL i8R f or

navi gat i nonetihgn&tiad for gandratirg doasdia daa strivturd B stoderdatarabedinedinfrdm theer f or m t he
canera function. 17. The conputer-readabl e nedi um of claim 13, wherein the
portabl e HERARESOYEhpri ses a second camera resource, and the

conput er - readabl e nmedi um furt her

16.  The computer-readable medium of claim 13, wherein the at least one
instruction for performing comprises:

at least one instruction for providing a state machine that identifies functions
associated with the camera resource; and

at least one instruction for navigating the state machine based on the API

instruction to perform the camera function.

17.  The computer-readable medium of claim 13, wherein the portable device
comprises a second camera resource, and the computer-readable medium further
comprises:

at least one instruction for activating a second camera system, wherein the second
camera system is operable to control the second camera resource;

at least one instruction for providing a second application program interface (API)
to receive API instructions from the application;

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

at least one instruction for performing the camera function identified by the

second API instruction.



conprises: at |east one instruction for activating a second canmera system
wherein the second canera systemis operable to control the second canera
resource; at |east one instruction for providing a second application
programinterface (APlI) to receive APl instructions fromthe application;
at | east one instruction for receiving a second APl instruction fromthe
application via the second APlI, wher&iln the second APl instruction
identifies a camera function to be perfornmed by the second canera resource;
and at | east one instruction for performng the camera function identified
by the second!apl l}'FsCPFrlPé'f‘?ré‘??da'ﬁimeﬂB‘mqﬂfgaE‘o‘r?pﬂ’lhé‘ie"‘rtéﬁéﬁ%ﬁ%e devéfeum of
clai m 13, jswhGkdésa dkdige portabl e device is a wireless device. 19. An
apparatus for operating a canmera systemto allow an application to control
a canera resource in a portable device, the apparatus conprising: logic for

activating thegane renthe Caner a mis;: ble to
control the calr%:era}r‘@s@:}é?%'gmorﬂ%e?tmrgtahcapw%sgﬁtg otaﬁé c?gr?‘gﬁlg’afi%%?urce isin
t he port abdntrol sleaneze resb@ge in £ portapleaieividi b Spatudipl dodigprisidg: program interface
(APl) to receiyve, i nstructl g fromthe application; logic for receiving an
instruction friQRCHNACHEYMEAT FARFrY Pustanh vhigtsin (hecamelies YRR 1s PREANIGCL | on

I denti fi egorfrof ERARetaYEGhFRMarldTuldfer Mt 7B @amén‘&gé(sjs%uifcg fis 18%5 ?Jrgabfég the

canera function identified by the instruction logic f eactivating

t he carreréevsgpstemto pr eserve portabl e device resources. 20. The apparatus
of claim 19, he. for. activati co

i nterfacing t he gm rrawsln %'ctahon R mpe?%lcﬁg%)h\l)/g l}“erﬁ%iv 'é'gtrlﬂ‘%gf's interface
with the &a;mn@aﬁpasawhg:e 21 The apparatus of claim 19, further conprising
logic for generating a nedia, data structure tq store data obtained fromthe
camera resour c'@g“’zer reqHuing gp Hsipetiondorg thejapplicgtionKiaths APL wdereiythe £ or

per for m ng,{{i&iof 3Brfifles a camera function to be performed;
logic for performing the camera function identified by the instruction; and

logic for deactivating the camera system to preserve portable device resources.

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 resource.

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

logic for navigating the state machine based on the instruction to perform the

camera function.

23.  The apparatus of claim 19, wherein the portable device comprises a

second camera resource, and the apparatus further comprises:



function conprises: logic for providing a state machine that identifies
functions associated with the canera resource; and logic for navigating the
state machi ne based on the instruction to performthe canera function. 23.
The apparatus of claim 19, wherein the portable device conprises a second
canera resource, and the apparatus further conprises: 22 logic for
activating a second camera system whéZein the second canera systemis
operable to control the second camera resource; logic for providing a second
application progr n1interface(%ﬁPé% to receive . instructions from.the

appl i cation; [OFF ErASHVAIBEASHINY cameasstiem WaTFindhs $Rond SRTHYSERYFi cati on
via the sgrpBik t&Rbnatrol eIcBrY dahRraS@sAme; i nstruction identifies a canmera
function to be perfornmed by the second canera resource; and |ogic for
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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.



