1 A MILLTI MODAL CAMERA AND A METHOD FOR SELECTI NG AN
OPERATI ON MODE OF A CAMERA 5 FI ELD OF | NVENTI ON The
present invention relates to a nultinodal canera and a
nmet hod for selecting an operation node of a canera.
10 BACKGROUND In a conventidnal digital carrera
operation nodes for canmera functions such

pi ct uPeMULIIMOPALLANERA AND A MEFHQD FQR&ELECTING AN
taking with manuah %ATIWM(?D@GF%&MP A{wg with

automati c settings are i Cal'ly sellected by
turning a main dial |ocated on the canera or selected
by controlling a directional keypad. Another use for
the main dial and/or directional keypad is to allow
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particul ar picture. For instance, the main dial and/or
20 directional keypad may be used for toggling between
OPThéble¥aniPRERtiorséfdles AhiMmBlaldahferdRA8 a rﬁgfﬂoﬁ%lt selecting
node, cl ose-up picture node, scenery node, sports

mo@é OP@iation Modeef aeaRe@hser ved t hat not hi ng el se
other than the main dial and/or directional 25 keypad
could be found in conventional digital caneras to
provide further user convenience for selection
begneKGROUNR operation nodes. A need therefore
exists to provide a nultinodal canmera and a nethod for
sel ecting an operation node of a canera that addresses

at|p| @Q:‘éhvérﬁ@né!b&lgﬁl c%%e?@rgﬂe?&ﬁﬂ lﬁ’lBQ@é &P catnerYNSNs such as

In accordance w an aspect of resent i nvent i on,
t hiFlEre/dden pliaybra. wdeorsapigang. cwcts@ua gr\@thaﬁawérsgmn% picture

NMOERING fwith GaRiAic dhf Wt@0@r§@§mdll§'§%%cte% BENSIY a main dial
scene |ighting, det ect| ngprmverrent of the canera

i nesaied AQ t%@%fﬁ@ﬁs@ﬁdﬁ atcpﬁtﬁavn%wé?ﬁéﬂﬁﬂaiﬁ@ypad
Panor ana phot ogr aphy, detecting selection of a
selector of the canmera, the sel ector being for

s hthaTrserer eeraa didl Aggios drecsionahfieypad Isgraliow one to select the

Oﬂzﬁsﬂg%ﬁﬂgmp%mﬁsﬁdpé}ﬂc@&eﬁﬁ:tdré ORbt RtARE, the® Rt dial and/or
set. of one or
directional keypad may be used for toggling between operation modes, such as
night picture mode, portrait mode, close-up picture mode, scenery mode, sports

mode, etc.

It has been observed that nothing else other than the main dial and/or directional
keypad could be found in conventional digital cameras to provide further user
convenience for selection between camera operation modes.

- A need therefore exists to provide a multimodal camera and a method for
selecting an operation mode of a camera that addresses at least the above-
mentioned problem. '
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nore operation nodes based on novenent of the canera,

and sel ecting one of 10 the operation nodes fromthe

first and second sets of one or nore operation nodes

based on conditions defined by data associated with

t he novenent of the camera, 2t he scene |lighting, and

th I jon of the selector. The nethod may further
cosyﬁﬁggﬁéétecting duration of hold time on the

sel ector, 15 wherein the data associated with the
se|lection of the selector caonprises data _associated

Wi a’Pi‘fEdaﬂ‘F%tVY'i‘nanaﬁ‘rP@FHOF ithe RIRSeMeinyentin, dhererjg provided a

neineetbd Ry Jelédigrart pBXaticR rASdS biiaNtAlged, 36& ndthbd @omprising
the data associated with

sel ector, wherein ( the .
sePREEHMDRCY® 'tgi‘@"%eqeé%?f&g AgYRIPeRILY e camgEs ihelugingdetection of
20rothtidhal oSérabst @br PaolARAA OphotbfRpHR! MRdedtitY selection of a
further conprise facilitating. capturi r&gwgggrmre t han

h
on%e'?%a@egthelﬁ?mﬁraﬂﬁs sglsstoriieing fosgele feaenta figt set of one

nogiemded BB erlion thodesIbHY 6913868 iPBind® BndANSRMB set of one or
phot ogr a ﬁ node, Stereoscopi c phot o%ﬁr%aphy node, Bur st
PB%@ B

25MQ i nodes Rasat 98 MpryRom,eidhRe Cameryandsriesiing one of
Noghe, optiraffip AfodeRaRdh Uhé FfstPir) 88¢dHNYet8RFLne’BEmore operation

nmet h may further conprise selecting the first set o
orf@oges haped Speranditions drlined hraidghssecrkted with the Jaovsment of
t hdesah®ih OhedBEn6 RYIRRY, BAd LSS 66MLIIRE sBecie 30

or nore operation nodes through a second button of the
sel ector. The nethod may further conprise alarm ng and

guTHk RetRodisel f@thdrtenpARB etddling fdukdtidn SFHi tilnesh thelselector,
N

| e capturing under fhe oP]eratl on de. 3. The .

meV I MELP fae; @F@OC@%WE& Beteeqiin; HdhsRnledier syyartses data
of agsbeiataWitiR trRNdurabeh 6EhdIAGNid\6n Besaédton node based

on further conditions defined by data associated with

the shutter speed of the camera. 5 Detecting the
NOMeRithaf mb?gur@?éfﬁfoﬁ}t ; ;jlmxéhdémﬁit ihikg éfzft@ﬁﬂﬁl*aét@élebl@hwd ein the
[ es captured.py e li, sensor. -at predet ern ne .

ti aﬁ?ﬁ@?@?ﬂdsw'tgéﬁeaq'?@%flh@ g esleslor GPmPRESE dista gssociated
mayitlc hiadtateefusdaigetér. di gi tal conpass, an inerti al

sensor or both. 10 The conditions defined by data

associ ated with the novenment of the canera, the

s eftecinietiodahay RetRe coaiphbe fadiflabeposptLitbf MBre RN AR images

fixed ol evol yed an %Jlagt t%) o -
undér the operation mode, the operation mode being one of a group consisting
of Panorama photography mode, Stereoscopic photography mode, Burst
photograph taking mode, High Dynamic Range imaging mode, or Super

Resolution photography mode.

| - The method may further comprise selecting the first set of one or more operation
modes through a first button of the selector and selecting the second set of one
or more operation modes through a second button of the selector.

The method may further comprise alarming and guiding a user of the camera to
fulfil conditions for image capturing under the operation mode.
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user selection patterns. 15 The nethod may further

conprise displaying one or nore selectable options in

a display; and selecting the one or nore sel ectable
options to select or exit an operation node. In

accordance w th anot her aspeét of the present

invention, there is provided a 20 multinodal canera

conb Mmethed may fgRhers@npise dpteainingruliee seeed ghinerggmera and

NDYREBIHg RS peiABNTRAS based Frefintits FENGRTRRL d8findd'®y data
canmera_ including detection of rotational novenent for

Pa®egiatehbWHb &g sittler speed pbteamela.  sel ecting
between a first set of one or nore operation nodes

based gn scene |ighting and a second set of one or
noPBlEGHRg N ofoNBMESt 19ASBE GAMARY E1A¥nEODBNIE cpRparison between
CaiffRigds camtdred HYtRE fgitisBAsdHt brddafenhfe8ihidiBtepitis. Of the
operation nodes fromthe first and second sets of one

or nore operation nodes based on conditions defined

bynégkand #FOfodéMeEntbi the tdathe® Wi Pike hQiﬁH @B compass, an
the scene lighting, and the sel éction of the

sangdigbiensaer 9. mul ti nodal camera may further
conprise a timer for counting duration of hold tine
on_the selector, wherein the data associated with the

selectqraiiops defieed Rfalg:ansogigingt Wil dhemoxemestef heagmera, the
Wi ddledtid® of Uhabélebiop,fandoddbnkl IIRLIAG, rhiEbS Bk&LsXBvolvedBRd adapt to

data associated with the selection of the selector may
c IHRSF SeBCPRPttedS. associated with state of the
selector. 4 The operation node may facilitate

ca,‘oturi ng of nmore than gne | mages, the operation node .
be l}ggmgﬂpddpayé fl@’mg{, FOPBHES gtsp@mgfoneap,romg%selectable options in a
PhASHDY; 2 selBBIR), thel A& &% CABL sBIBSLBIEM RItYis B0&slect or exit an
Bur st phot ograph 't aki ng node, H gh 5 Dynam c Range
irfﬁ’@rﬂg’”r%‘?i%; or Super Resol ution photography node.

The sel ector may conprise two buttons, one of which is

Lﬁr selecting the first set of one or nore operation

Bé&scomagce Nathprnather asnest of BleRissRB! Mentios: dirredeprovided a
ofmulgitdar diieta OBGMBHSIAG HORGR sdfsoN RIrMsBEsiAG a8Gen@ Yighting,
be row%e& to al arm and qui de a user of the canera to .

f dPPY§meniotieteeiQh 1eags Topdiplecing: MeVeeDhAaking (gemera including
O Rt @dtioANofMPstationEd enpveRests Fatd PHAblanfER Y hBRGHESHY, | ) selector for
det ?r m ning shutter speed of the canera,

selecting between a first set of one or more operation modes based on scene

lighting and a second set of one or more operation modes based on movement

of the camera, and a processing unit for selecting one of the operation modes
from the first and second sets of one or more operation modes based on
conditions defined by data associated with the movement of the camera, the

scene lighting, and the selection of the selector.

The multimodal camera may further comprise a timer for counting duration of
hold time on the selector, wherein the data associated with the selection of the
‘selector comprises data associated with the duration of hold time on the selector.

The data associated with the selection of the selector may comprise data
associated with state of the selector. - o |
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15 the sel ected operation node being sel ected by the
processing unit based on further conditions defined
by data associated with the shutter speed of the
canera. The novenent of the canera may be detected
based on conparison between 420 i nages captured by the
| ight sensor at predetermined tine intervals. The
novenent detection nmeans may conprise a digita

COMRESTperatidn AL Alay ReieRs Qlptdghof %r@hﬁan one images, the
condi tions defined by data associated wth

moRReTatien grode, beingneneg oft Adrodr | @Rsising oif E’weorama photography
Sell'n%@éOBteré@&oﬁfteBﬁotngﬂﬁwnrgrodgaﬁupﬁ [:fde(S’diaQﬁ 8k ﬁb R8de, High

and adapt to user selection patterns. The sel ector
nelyYRIHERWeinaoho mede. cyé%ﬁaseluaan iPhRY IR YaRede
graphically 30 in a display of the canera, wherein
selectlng the one or nore sel ectable options select

'@S(F? SElRT BIreMmRsiserfyedutions gryecef \WridR forselectipy thegirst set
rﬁﬂ@%ﬂéﬁfﬁ@n@ﬁe& hend Meedtheon ¥ ééle&ﬁwgbcﬁétséﬁond set of
understood an

readi | arent to one of i nary
s KM Of RO RPeIAor F’@ﬁ?? he foI | owi ng written
description, by way of 5 exanple only and in
con unction wth the drawi ngs, in which: Figure 1
igg Mmesne My ke eravided toiakaimpanchgdiderarusep pf Hig camera to fulfil

ewasait@n@fasbﬁﬁ&g@dapuﬁfng 8 PeasRPAtidTMEas] on. 10

Figure 2 shows a bl ock diagram of the conponents of an
exanpl e enbodi nent of the present invention. Figure 3

S s procbE MG it tm &Y b@rhs@éiaim&el%ﬁih%' dHRfer %f)eécﬁ‘ &f tlffle camera,

present invention. ~ 15 gure 4 shows a flowchart
arthe &gignted Qﬁﬁ@apﬁéﬁ?d%fbe!ﬂgesﬁlﬁé@én?y the eFgesaing unit based on

Fif0HR& BosdifVs Aefih@iVbyafihtaOhsstti RS Rlie tﬁ@%ﬂdtt@ﬁebe@é of the
the resent invention. Figure 6 shows a flowchart of

fipl e embodi nent of the present invention. 20
Flgure 7 shows a rear perspective view of a canera of
an exa | e enbodi nent of the present invention.
eakghof he Icamermayobe aieFﬁ@t% basedcon gPRpatigpy Retween
eXﬂﬁ@éﬁcéﬁﬁh@@‘ byreid light sersor hsreBE@ARINE liMEeREhAR.

The movement detection means may comprise a digital compass, an inertial

sensor or both.

The conditions defined by data associated with the movement of the camera, the
selection of the selector, and scene lighting, may be fixed or evolved and adapt to
user selection patterns.

The selector may comprise one or more selectable options presented graphically
"in a display of the camera, wherein selecting the one or more selectable options
select or exit an operation mode. | |
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DETAI LED DESCRI PTI ON 30 An exanpl e enbodi nent of the
present invention includes a canera capabl e of
automati c seanm ess selection and transition between
two or nore of the follow ng photography-based
operation nodes, i.e. Panorafa photography, High

Dynam ¢ HDR n Bur st phot ograph takl ng,
Su%BPEE—?QgngI%PEFiP H%)‘f ﬁ% INGSr eoscopic [i.
Three Di nensional (3D)] photography and Regul ar sti [
imge 35 capture. 6 Cenerally, the automatic

s cr@Berigrernaf thea‘ﬁsﬁﬁﬂ%hwlﬂél%%tiﬁftweﬁi@?%ﬁng efdityeapparent to
| Sones 8t s&ﬁreeﬁy bahed 8 aﬁpﬁemt RN IIERhg asttdty dEstrdtion, by way of

associated with novenent of the camera, selection of

a EARIe oply ansinsepivctionwith Mee devdegs. ﬂﬂlwﬁ'th ght

sensor of 5 the canera. The selector is used for

selectln between a first set of one or

o pEPE] b&qm Foplarspastive vieweof|a eameraPf an &Xa”@l?c@ﬁlépd'me“t of
SQhe%kS@HﬁnQ&ﬁﬁﬁfe operati on nodes based on novenent

e canera. In the exanple enbodinent, the first

set of operation nodes is HDR i nagi ng node, the Super
SQUrdtd SRbvRNS oRigk amCdane RBMpbRshiEBOHhH @&anﬁ?!e' dmbodiment of

i mage capture node. e 10 second set of operation

nofie grassniPayRitiaRm phot ogr aphy node, Burst node and

St er eoscopi ¢ phot ography node. It is appreciated that

the light sensor may include one or nore photodi odes,

pHdeys %«%1%@610@{68%9{ 3n exaiaplg emboginpne af thewresent @@)“0“-

based photoelectric light sensors, Conplenentary Metal

Oxi de Sem conduct or ng(fD based photoelectrlc | i ght

sdrigye 4 shawg aflowchant of an sxqmple gebedimant 8f BamEeRemE vention.

there is provided a processing unit for selecting an

operation node of the camera for facilitating

caﬁd@lﬁfe PriOVs adleuwcoart Rbark exaragle embodiest Af Wierpge%ﬁs't/ iepfton.

of the camera based on input fromthe detection neans,

determ ning scene lighting conditions based on i nput

f rfdgnre Bessheivg i floyehard pf araﬁ@rnrde GEtoeFimant Agthepeesent invention.

sel ection of the selector. Light is focused on the

Ii ht sensor with the aid of canera |ens. The ,

8 Ji WS feap PEEPEse Yigws of AfRMERY ohiah £x@fple arppodiment of
baﬁggm@§n$HQHMbﬂht focused on the |ight sensor. Canera
nmovenent is detected using a digital conpass and an
inertial sensor; which are incorporated in the canera.

| tFl?lﬁ'e SBEHIRLCA ﬂbﬁehéﬂﬂ 8f a hsthéd BEédralngXe Bhéxamle embodiment of

i ncl ude a %xroscope and an accel eronet er.

- the present invention

DETAILED DESCRIPTION

An example embodiment of the present invention includes a camera capable of
" automatic seamless selection and transition between two or more of the following
- photography-based operation modes, i.e. Panorama photography, High Dynamic
Range (HDR) imaging, Burst photograph taking, Super Resolution photography,
Stereoscopic [i.e. Three Dimensional (3D)] photography and- Regular still image

capture.
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25 It is appreciated that camera novenent may al so be
detected using inage registration/tracking (in short,
i maging) i.e. conparison of digital data
representative of inages captured by the |ight
sensor. For better accuracy, 6i mage

regi stration/tracking, one or nore-digital conpasses
and one or nore inertial sensors nay be used

t ogehdiaty, tﬁ@%&@toﬁ'%?@‘%eﬂatcﬁgn Whé hratngiﬁoﬁ* %'eﬁ/&‘éénol'ﬁe(}fpe?él%n modes is
sel ect or "30 de pends _on %%/lg sel ect or being

usEiecie Paﬁ%@hﬁ@éd't“i"?ﬁ f’ﬁ@!" dé?a aasacipted, é‘”ths’HGYQf@P"t of the

t r é4186ra, Qblekbtith Qﬁﬁes"ef?ec@& tha steh&tihRling 98hsPBy A0ight 8Ensor of
W|th the selection of the selector include state (ON

orthersamesa. Theeselaetor i usad; ighaelealing briveen riirst set@f @ne or more

ti oFerBtibrt RodRRBULARId bR R8RE - lighting hrid8 $63RB! £t of one or more
enbodi ment, the Panorama photography node invol ves

creRaralign  THafey apRTeth it d’g%?!ﬂ@”t jof e thes FiAMSTAoUE fiRlesxample

anghBodifiRhe 8B tREl S8t cﬁfopfér%“cﬁﬂﬁ}odggﬁs Hmﬁrﬁéﬁiﬁg nB4e, the Super
stitching two or nore photographs of a scene havi ng

ovidegohflien Riategtapry gadgk &rd b a%%QH’a"t #iloieagene2meie, mode. The

ON&:cBAN LA BE Ggmﬂbﬁgﬁ&ﬁ% i& B ARy bﬁ&toéﬂéﬁhy ﬁwo%@t B8t mode and
scene can ormed. The HDR i magin I nvol ves

t e%tﬁfﬂoaﬁf%i%c PMPQ@PT‘%W%%F&?W%?@%M@ the fighd sgnsor may include

| WWHeNsMdte %bw@mek i m&o@ﬂgt.@@é%m@h@a@h%e@ms@a DéWde (CCD)
i nstance, nor e phot ographs w t

r
di brased ermot%rl@qwc é',egbﬁn@rﬁe@@n@er@m&aw. gl fgide, @ﬁre'éanductor
1Qopios e lahsﬁalee@.cfifgﬁr@@sorxh@nﬁ%%ke phot ogr aph

taking or Burst node involves taking two or nore
regular still photographs consecutively within a

shArthe bk&fﬁplbﬂirﬁlﬁdtﬁ%entl%e?@% SeRREd %eﬁﬁicééélﬁ? Lﬁﬁﬁq“@r selectmg an
i nvol ves tec n| ues t hat enhance the resol ution of

| ,ﬁﬂﬁr h% Camera, Iﬁq)r faellitatingicappging ¢fene or more images,

r Q%@émﬁ.mﬁg rhd)mrﬁerﬂfofttn@ cEMERd Bashddbh Hput | 'frifﬁglh'égjetectlon means,
sensor. For instance, fusi ng together severa|
SoNS Bimscs

| eteradningsosne yabling, pepitons inRus dropethe ight ggnsor, and

pfu&@ﬁmap th@RelRRtibP OMab selctst. Q_l‘gmfﬁélfb@u%d%}ﬂrﬁﬂrgﬂpbé’nsor with
nmode i nvolves techniques for, creati ng 3D i

i fa¢ @k &7 camsrt feng- ARE RresssRRg YoP e%ﬁ@ﬁethﬁﬂ'@hw dptRsderived

ofhaged bRt higHt Fdtuséd Bn tiRkRjht séhigdn CarhéRrAblenddtl ||sﬁ§et§$ted using
t he suzgject to forma 3D photograph. The Reqular stil

i (Fajeita! SpRAEs Anyan 'ri?”ﬁée@% hieh grs gpimertied E‘ft@?§afn8ra Itis
t %pre%%t&h@@f tHégnéﬁlaerHnBBﬂ mBy HeR@eaPgyrosddbk ndeinedeBRfometer.

ures, 1 and 2; the exanpl e enbodi nent provi des a
hjh pgreciated that camera movgﬁen_t may also be detected using image
registration/tracking (in short, imaging) i.e. comparison of digital data representative
-of images captured by thé light sensor. For better accuracy, image
‘registration/tracking, one or more digital compasses and one or more inertial
sensors may be used together. Data associated with the selection of the selector
depends on the type of selector being used. For instance, in the case of using the
shutter trigger of the camera as the selector, data associated with the selection of

the selector include state (ON or OFF) of the shutter trigger and duration of hold

- time on the shutter trigger.
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digital canera 100. The canera 100 includes | ens 102
for focusing an image of a subject on a |ight sensor
104 located in the canmera 100 adjacent to the |ens
102. 30 There is provided an on-off switch 106 for
powering the camera 100 on o off for photograph
taking. There is also provided a retractable shutter

t ringhereemnie srhodimenetne Ranpsansa hoigaranhyt HAYe im@ives creating
(1 pdhordhie ;ﬁﬁlt@gﬁéﬂ{s) 1.6 OfontifOQs \mﬂe@?@é)%p?@éﬁtatﬂﬁn of a scene. For
pressing on t hutter button 1087 1n addition
t h'@ﬁ‘én%ﬁ Yp¥tbehing v oF Mmesh pheipgraph of acieene hagying gverlaps, which
f r 8t aREN @ldjabdft &f oﬁ@%n%&%?r&lelggnérﬁﬁmhéh&b&%pﬁQ'epresentmg the
illumnate a scene for photograph 35 taking and
ba®hliEs §oenegrandie fpRt:i ng the canmera 100. The |i ght
sensor 104 is 8 clocked by a driver circuit 202 to

produce an anal ogue inmage signal corresponding to a
stTh'q HPReiaglio made dypives techaiques Hat ialewy @ FretRarynamic range of
CQUMHah@@ bbﬂve%nqlgﬂt Eﬁ& dbfkBtBas B Qg%né’ﬁo?rhstance by fusing two or
anal og-to-digital (A/D) converter 204. The exposure
t i HereoPhetegrabh gwith fifferpet |Ilgl@th@x;y@ﬁ%ﬂe\@d§4 ¢ng lighting enhanced
Qrhgflcdbérophgt er control unit 206 including a 5
di aphragm 124 adj acent to the |l ens 102, which
regul ates the aperture size of the lens 102, and by

el B BEa ﬁho‘%&’;ﬂa&ﬁ kil S BirbEmbid mvol%@Q%a%ngl% or more regular still

controll ed dri'ver circuit 20 € aperture
p!@tqgéan@a‘éanﬁ%@tivﬂywﬁhmsa gorfting @b%wae g f/2.8) and

|t is indicative of the speed and the anount of |ight

that will enter the |ens 102 and be focused onto the

| i gt Surardsolutian made igyrivasclechiguesnthabgnhance dhm ersoligion of an

t Qm‘iaai‘ﬁg C&Bhféﬁ'f e 20t<thhigés thél BreaktRS $é§3ﬂ.|tﬁ)h3mﬁthé¥tth§ 'camera digital
button 108 acti'vates the electronic shuttering t

aliggingisgnsor: bor iaslanca, ty fusighiogstgs é?VeI@4°W'6$Sqllﬁ'ﬁg ghotographs,

c%t&rﬂhagceotﬁesb@u@fpan&sgraﬁﬁeaﬁ paformalit ernatively a

mechani cal shutter (not  shown in the Figures) can be

used. A plurality of operation buttons 226 in the form

OfStéreBQéHmdN?Mot@bfa%ﬁ AR .rhalkfémequuéé fbpﬁl%%ﬁﬁ’g @B fnages, for
rear panel 126 of the canera 100 to enabl e

s dNRiGeo BQATNG aREMsrang Ao oF ”IOH%PFQIHB'IGPBﬁ of @ fublpg that are taken
C 3BT QiffdfePt aﬂ‘gzles 8f A Eﬁlﬁéét% efmi 18D phbtoRkdppr exanpl e

enbodi ments, there coul'd be just one button for

activation purposes, and/or a joystick or four
oma@ake@.narbyﬁm Pﬁlfgec@éﬁtwﬁurhége &% tﬁe %Q%Préaym%d.%m Féfé\ls to the

é anel whi ch enabl es scrolling i S appreciated
Fap tf%é)fﬁpﬂpﬂlﬂwgéﬁpr@per ation buttons 226 20 may be
omtted in the design of the canmera 100 if selection

and, activation_of the functions of the canera 100 is
t Vi referenes iR Figursoli @hdtd dhe, sxarpple erakpgimenifravdes a handheld

- Duigitap cahetaotia Aithet akighd 10D hr%lt@ﬁ&' lbAd 1Dﬂﬁ&efo§uéiﬁbabn %age ofa -

30

35

a captured |nm rocessed by an processing

ZGSbJe%?’bﬁ light %@?ﬁordgﬂwtqﬁ iniBe @mesaitPo ?G‘Lﬁce%f& the lens 102.
sttherdis! prodded an on-off switch 106 for powering the camera 100 on or off for

photograph taking. There is also provided a retractable shutter trigger (also known
herein as shutter button) 108 (i.e. the selector) for shooting photographs by pressing
" on the shutter button 108. In additioﬁ, there are provided a flash unit 122 located on
a front panel 128 of the camera 100 for helping to illuminate a scene for photograph
taking and é battery 228 for powering the camera 100. The light sensor 104 is
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25 digital nenory nodule, i.e. a renovable solid-state
menory card 210 for storing a plurality of processed
digital inmages. A nenory card access interface 212

connects the menory card 210 to the processing unit

208. Exanples of types of th& nenory card 210 include
Secure Digital (SD), Mni SD, Mcro SD, Secure Digital

Hi f@qapkectatw&ﬁtl\gpr(csmw jauprofwesiam auﬁp@ue( maoe, siansirgerEesponding

| Fl t@%sﬁl@ﬁage'@% ¥ub§éét,"\3gn£?1epglglg %L?ﬁéoc%rkgfeﬂéoa r%;ltal image

Stﬁ'@:ﬂ@l PR@nl-ﬂEai%’f@'qm@i (Ao comretr@r R84 The 9xpo|spre| tygme of the image
éﬁdsér{%@F 10BSis décﬂlltrbﬁ’éd bgﬁnfnég iFD B ¢! ?bkéoﬁrcﬂ:dlng a

magnetic tape, the
i rfii@féﬁﬂ%ﬂ%h%dlmmbtq/ﬂ@alﬁﬂs 2@@ which Tﬁ@lﬂ@ies éhq)ﬁmmue&l?@ of the
dijsid 02 2h4 %‘Fé},ttr%ﬁlc%ﬂuft&%g Eﬂ’ie @'ﬁ%b Qogqo@fcoﬁtptﬂled by the driver
canera 100 ty IS connecte
| ryguit @QRplkg a@@'ﬁW@cﬁiZﬁ s raaﬂasuied it @U@s Qf H@tom(e g288) and it is
f %d:@étﬁz@'cﬁghé‘%g&&%#d Bl érﬂ@&ﬁ%f‘?ightt {8t Mugéﬁterstﬁeﬁa{s 102 and be

store canera operation nenus and canera

cdﬁéusgdrcmto the ngt sansoe &4, Trerhitiet kuios 108w eerntectageiedhe driver

S Seis %Zsﬁﬁsﬁpvﬂ}%yshgﬂgﬁf)ﬁwr? 164 %@tl\%bé% tHlet elbétronlc shuttering to

appreci ated tha 214 ma

s @llgwrlighptairagich dhe b@)’mﬁ@@gOIZ @ Elﬁdma@ﬁ rcmtlatmmllt §eﬁf§ﬁ?0lai€d that

ZJﬁefﬁMﬂb&V arm%(ch'aﬂﬁélL%%ttér G Qﬁﬁ\ﬁ’ﬂﬁ th@ﬁ%u%@) can be used.

accel eroneter) are connected to the processing unit

208 The inertial sensor 10 218 detects transl ational
gﬁ]ﬁ v 6f obé}%’tr&f" 51% Baﬁlgq’o of R fSer WEP dfctional button is

coordi nate s stem reference fromthree

ai@fsatedwmeayreah pﬁﬂ%lxi%ﬁ piahe (@Berz dfPale anakdg usgr selection and

y a%ﬁbétloﬁjog tr(é’f?l%t'lcﬁélof% &?mé}'gdloﬁ K1 p?e(g:ﬂﬂtéd Bt 1S other example

normal to x-axis -axis 112 at are
retf'PhS@di'ﬂ%ﬂ‘tS:t 619&1@':’&'#40'?%&1#3’[ Oﬂﬁebdﬁt@ tffﬁl a@wﬁ@mwum@es and/or a

anélstibe of Wrtdﬂat%ﬁ%%ng%%nﬁd&e@%§% W%&Wdﬁ%gﬁél key panel,

rotational novenent I.

1¥éighenakies sqefiing dbis appradaiod e the mbmhafo@mypemgn)buttons 226

X Ry Be bhfitted Methé-dd%igh oflihe cBRférd RB0 3 Sfddiod Mhd activation of the
respectively. In particular, the digital conpass 216

i Sunpfiens eithe gameta 190 torbe BRIEprMedrBiouEh thawse of a touch screen.

detectlon in other directions, the inerti al sensor
218 is used. 20 Furthernore, there are provi ded
alByripg W@OWSQ@ talgng the d!@fﬁ'c'ﬁ’ﬁ% signgliof e papivngd image is processed

C‘B’j}“&ﬁ%%eéé?nd bRt QDQC\ﬁﬁ:%hrkngﬂ'df tﬁ@%nf:&%u@b@@@?' 8:511 @ldred in a
alerting sound to guide a user to take photograph

ukligital mgmonymodiie, phot FYPAANE FelidetateThRemeyHard .251,05?1' storing a
L%F&ralﬁgzgf ﬁr‘éﬁ@&‘éﬂ%lfaplrﬁéb%spAQﬁeﬁﬁér?%rdJﬁédesgQﬁeﬁé%’é 212 connects
prtr?e rl'JnCelmrcl)gy cér 210 to%?g prsoctegsn%]gubmt 208. Examples of types of the memory
card 210 include Secure Digital (SD), Mini SD, Micro SD, Secure Digital High
Capacity (SDHC), Multimedia Card (MMC), Compact Flash (CF), Memory Stick
PRO; Memory Stick Duo, Memory Stick PRO Duo, Memory Stick Micro (M2),
- Memory Stick PRO-HG, and the like. Alternatively, it is appreciated that the digital
memory module could be a hard disk, magnetic tape, optical disk and the like

- instead of the memory card 210.
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user to take photographs. 25 The driver circuit 202

i ncl udes a random access nenory nodul e 224 (RAM for
tenporary storage of instructions and data i ncl uding

data of captured inages, readings of |ight sensor

104, readings of the digital 8conpass 216 and the

inertial sensor 218. 30 In the exanpl e enbodi nent,

t hEhese dc Beyided aidisplap @4 detadedian dhe rensPangk 1%%9fnihi9r@mera 100
dupaf i's%nﬁéct@@ ksl Ilb' (%tap ﬂnglbéu&JﬂjBtéo‘ﬁhe&HFstémhé Bfoca88ing unit 208
determ nes through nput/ Qut put) connectors

of foF HispP[Ryingesantyrgd uwaﬂecz@a thenlighé seasarol ¢ staypdtimages, camera
budepition Réhust 4Ha &inferg coﬁﬁdirratibnf&rrarﬁ&e%” ?’orc?nefté’ﬂiceos:ﬁutter speed,
of the shutter button 108.” During 35 operati on,
asSEHEPIREG iy, PERediReR oy *Soqipnﬁ%fF‘@ieti ithed tom dlﬁﬁ'éy %13 may be a
shbidrescr@d ton 108 10 and state of the shutter button

108 coul d be stored in the RAM 224 and/or the nenory

card 210. Figure 3 shows a flowhart 300 for

phﬁhgﬁé%ﬂﬂﬁ{ pd¥R4A 6S41de&] In‘éﬁna@‘%&ﬁédﬂ'zﬁg (Gvﬂ:ch h&ay ﬁcﬁ&é@bﬁoscope

enbodi nent described wth reference to Figures
2.angan resierompetebmre ganestadde thmpiocesaing wih(iéed he merﬂal sensor

r efq@r Eé't%@tstﬁ;aﬁsha%oﬁélnﬂeﬂé‘rﬁéﬁ bfnth%' QézHﬁ&% %@%ﬁs@d oﬁt 3D cartesian
step 302, the a‘fgwt sensor 104 of the canmera 10

s 99Etinale sietem, yighnigkesFrferapee dwe thige @es: rm@ly an x-axis 110

e AbANES adill, & ﬁﬁﬁ@%?t('?éhl(‘ﬂltaalss BRd 8GLREs hiégtHx'isnlgormal to x-axis
gat hered from r% t sensor 104 accordin

o Orands y-a48 T2b dhaireiaridenal temne iRBoBRIe digtal compass 216

Afén%r’théi ﬁ\%ﬂ%l §é’r§s|o|=' Qﬁ& R eﬂ&o ﬁé&)oto%?edt Fot&tRIng| Iﬁgvé?h'ént i) pitch (p)
per ation a fi operati on

badBYaH (@cﬁﬁénﬂlf@hm ﬁ%o mm%caseergépeabeat tha e ﬂi@ch@b the y-axis

SciapendaNe L 4disi1a0, Fe%bé‘@tw@lkaﬁ%a?ﬁlﬁﬁdr%@ 'éifdlt%l c,%?npfhss 216 is used to
background operation of e canera

séleiaatieH Brovemen Jerr alPurmaRiadetetion tnh@thPF rdérﬁc%@ﬁ $pe inertial

ORRhH B gpeles may 15 change depending on the scene
l'ighting, or in sone enbodi nents, depending on user

preference. Details on scene eval uation are described

| FHPtheMhdrd, HRICEROGPovidRd HbBHihg fleadt ohbedt WAbh i$ Bebuzzer 220
camera 100 checks the selector, i.e. in this case,

t he
< RADRSSHR 8 RTOCHBSITDEMIL AR 5 PIOgiEDHENGISTERS $nd 1 guide a user
t Qo EeCHHBtORaphelhesr sbﬁm%%@%okﬂ@%hy%@déﬁ TheN®her is an LED

operation nodes fromthe first set ﬁeratlon nodes
s @8 qoppesiad tgg}lqa,g@cessmg unit 208 for produc:| g light signals to gmde the

user to take photographs.

The driver circuit 202 includes a random access memory module 224 (RAM) for
temporary storage of .instructions and data including data of captured images,
readings of light sensor 104, readings of the digital compass 216 and the inertial
sensor 218.

In the example embodiment, the processing unit 208 acts as a timer for counting
duration of hold time on the shutter bution 108 and determines through 1/O (Data
Input/Output) connectors of the processing unit 208 connected to the shutter button
108, the state, e.g. 1 for ON and 0 for OFF, of the shutter button 108. During
operatipn, data as_sociated with the duration of hold time on the s_hutter bution 108
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at step 302 (choice 1), or to continue to select an
operation node froma second set of operation nodes
(choice 2). Depending on data associated with the
selection of the selector, the processing unit 208
proceeds under one of two choébces. Details 25 on
checki ng of selector choice are described later with

r edngk slatec ot thershyliter bettomt10§t eoyidzbe starpe ip it &AM g4 and/or the
unj eds with the first choice, i.e. to
e%‘%ﬂtg@&a?ﬁg?%peratl on node sel ected and cached at
step 302. 30 At step 308, the processing unit 208
pr t
aas iy Bk p RECHER 00 (07 ShifBarapnf mddk siiclol¥ckording to the
ke Anbadmestdentibed withfrefepncatte Giguies @ endyd i Tdr description
Tr t
O O PR FRREL rTreh b PO ER A aiohts Gy eS a2
derived after detection by novenent detection neans
of ot §€p %@g'e seh&brt {51 8K #EPLSnta . ﬁﬁbé’éjdsg?'gcené hghtlng The
movement detectlon means are the digital
arffoeassing unjt 288 wvallates siatg asspgiatgdwi t@pﬁ;@en% g@athered from
e'm@ﬂ?}’ff%%soﬂ fo4 écc@[‘b?ﬁggﬁﬂ iﬁ&ﬁ%tlbﬁ@ﬁoﬁﬂﬁe fiFFAYERES the camera 100.
det ecti on neans cou e novenent detection using
i ritgr sgene eyaluatins 1d lee, 308yis cammed auh @ndreratioanodg e first set
Ofof' Qﬁén ?l?cﬁfegéﬁge@ﬁ tsR8nd ligtih WU‘EPB Q@cteb%ﬂdeﬂ%@h% Scene
relyi n P conpass E 70 Inertia
sevglya m@kﬁﬁ plase COBtlrpucwb/rﬂs émmr@ur&mﬁrﬂ@ho\’ thefcamera 100
t %qhﬁ%eﬁet.&aaﬁha JPRVRIBR Mok f? thd Rt %g?of Speratidn r‘ﬁgdes may
out processing unit 208 se ects and executes
Blﬂhéﬂgﬁrﬁﬁéewngsﬁ%@%ﬂﬁnel@mﬂg 0P ¥ S«omeaembﬁ@m%éiﬁemdmg on
OfysbP BrefétaREe [9&9?3' &h SEIRCLRAIAtbA SRe %E?cﬁnb%@zfatb?‘ with reference to
carried out, the processing unit selects and executes
t fdgwader ama phot ogr aphy mode at  step 312. If only
transl ati onal novenent of the canera 100 is detected

si nce stqu 302 is 15 carried out, the processing unit
s it &tars3Qn thecsarera d §0checkst the é@@é’@bl i@. pHibisogsapihe shutter button

rrq@g @hichti& Eor?tﬂeﬁled'ﬁ tLlsdrn® §abenhedneper & b%e%%der one of

as been executed, the operation node I's exited
stt'é‘b ogg@tloqrﬁgo%ﬁrgm,tbﬂ WelRet phpresation modefs(ﬁeiected and cached

' Qﬁ%ﬁéﬂﬁ:ﬁ)z &hai&bng 6|hl% &Wﬁﬁﬁé‘tolgé]ect a?’pory\i}b%h ﬁﬁﬂe%m a second

det ect ed using the inertial sensor to | ook
t 156t Bfr %@F&?@ 'BPdQ:MCBR'C? gbé?efﬁef‘@@g @Qrﬁﬁ%awmwnh H1e selection

OI‘EJIP‘EH%I Sledbr B ﬂ)r@@&sw@' G D bréSdads dridRr oﬁ@%f f¥d Sbices. Details
nmode may exit after a predeterm ned nunber of

pleBtehgekinthaf selastonsbeige are described later with reference to Figure 3.

At step 3086, the processing unit 208 proceeds with the first choice, i.e. to execute
the operation mode selected and cached at step 302.

At step 308, the processing unit 208 proceeds with the second choice, i.e. to
evaluate movement of the camera 100 and select an operation mode from the
second set of operation modes, which are based on movement of the camera 100.

- The data associated with the movement of the camera 100 are derived after

detection by movement detection means of the camera 100. In the example
embodiment, the movement detection means are the digital compass 216 and an
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taken. Also, the operation node may exit after the
user selects an option to exit that 1is presented to
the user in a graphics user interface displayed in the
di splay 214 of 25 the canera 100. Furthernore, the
operation node may exit afterdithe user rel eases, for

i nstance, the shutter button 108, which he/she ma

y
haipertine senson 318 o ranothar cpanple embgdimant.uitiis rappreciated that the
Ce&B@érﬂerﬂpSét@Et'io?ln rﬁgéﬂgscoﬁd g&&%o@eﬁ%ﬁﬁ'defec‘iﬁﬁ ﬁlr?ggstmagmg, for
taken for scene eval uation at st
Thigstagee, dysmpering diftgsernt (ﬁlam@ﬁ/QﬁﬁnﬂQ?Lﬂa@Mefﬁ‘rﬁR dhe light sensor 104
r h r
{ FLSFaRE bira o "SRRG cBblsd 5V "Ik InGE SonGR a1 in the
deresent sgample imedre i s good scene contrast. It is
noted that scene contrast is a lighting condition. The
processing unit 208 conpares 35 the data associ ated
wi if thereés Be @n@etﬁamow@menta@mmgtpptaﬂﬂeg lgalrigdraddihaguogessing unit
d r or under
e%ﬁéegdéﬁﬁ nth %&&g{)?ggg Bn%nﬁﬁggﬁé%ttép@{gver exposure is
the condition whereby the average or nean RGB (Red,
Gnﬁsmgﬁ%ﬂa nal hm@mea&ag&%am%ﬁéa R didifed LABL s%gnﬁfzns carried
f I xel out 10% e | mage tured
byout, @elnfws@ﬂmrsemtﬁ and exgsoas thﬁé’&\maram, ppotegraphy mode at
5% g!{)é)) which is 5 closed to white saturation.
erexposure in the exanple enbodinent is the
condi ti on whereby the average or nmean RGB readi ngs
r QF 'bh@vf?&hsieftﬁ it RBvdrh&htt of ﬁ%”@a‘hﬁ%é%of Brdétﬁﬁe@'s’ﬁﬁzlesst@{) 302 is
about “10% of the i1 mage captured t sensor
104 rriesh euthibp dfpgassing ainites t[s@ndlwecqt@y the tﬁtf%C@Rlﬁrﬁb\P@graphy
erfhogll sy 3ppod scene contrast is defined to be the
condi tion m%ereby the scene is not over or under
exposed. 10 If good scene contrast is detected, the

Pr AR 3% SledBd B?@rgﬁorpﬁm%l@%§ bken eRe&ifed, M8 o éféﬁ&f‘?node is exited
shutter speed he canmera 100 agal nst a threshol

v it §tePai16s ff Bp onergtien mogedngy e’t'fﬁéf instaiices praking té'e camera 100,
cqmém.@érsge fd@fetcted &Fuﬁhglkﬁeerneﬁﬁﬁg&éofs 241§ ighk! 16 tt‘feaéﬂesence of
if the reading is Tess"than 1/msec. In the exanple

erfbisli AeRftitiven ERIRs Mayepgot int opresing wieelipnshaditernatively, the
S Ryplbtion TRERAML it FRASH rp‘?ecfe@érnﬁr%%ﬂ%rﬁﬁérgﬁtﬂﬁﬁﬁ)ﬁrap‘?&%e been

brlghtneSS|s also a lighting condition. If
sﬁ%t'fec"ef”‘ Sgpﬁ"@@ﬁeéatpﬁé'ﬂ"det 'ﬁéy sybatteriae yperselasts an °Pf'°n to exit that

g%éﬁ‘tﬁﬁ){o RAGsdrIn GafrASHcLhser IOERR! ﬁébl%ﬁedslh%?e 4f2Blay 214 of

To e cached refers to storing the Super Resol ution
20he FINegr ok uriberencse, the sepadien Sipdera extadar oo uggyr releases,

1 h&r iRStARE&S Hd ¥hunBl butéBtosT AhRkRA he/she may have held on for the selection

and execution of certain operation modes.

Figure 4 details the steps taken for scene evaluation at step 302 of Figure 3. The
description as follow on Figure 4 makes reference to the components in Figures 1
and 2, and the steps in Figure 3.

At step 402, the camera 100 determines whether there is good scene contrast. It is
noted that scene contrast is a lighting condition. The processing unit 208 compares
the data associated with the scene contrast against threshold readings to determine
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suggested refers to presenting the Super Resol ution

phot ogr aphy node to the user as an option for

sel ection. The presentation could be made, for

i nstance, via a graphics user interface displayed on

the display 214 of the canerd2100. In this case, the

Super Resol ution phot ography node is cached by the

probeiben dae erpe 29goi| r junden expesegsdp Higr €Xample embodiment,
ac&%?éprgﬁre(?@me%n\ﬂ ti8n Wﬁ%ré]!fy%ﬁ’é‘ hstayd 6F meBh ﬁé@ﬂ@ed dreen Blue)

the user decides not to accCe t he” option

pricediags rjrieuertran thedishbsansot Hihier theeixRls aﬁﬁttout ABéef the image
| . @aptirbE byedE!iRht Stridot 181240 ULBRE Yhd D&lBes (250, 250, 250), which s

Al ternativel y, i n anot her exanple enbodient, the

Supesedris sthitei etuiakien.o YPegeyPaRvER lrmaipe b@(aameﬂmbod'ment is the
autHaRbh C\ﬁﬁér&ﬁy e %Q@ra@éo&eﬁ’l%bﬁ‘%éﬁ' rteaaﬂés &}Efgle{léd fromI the light

reverted to t uar E]OtO grap
e

30 y
i fsanger dpr the F@@ﬁ'%(’feﬁq@ﬂb%'ﬁloé diee® ﬁaptgiedttyyethgu@@,eensor 104
Resgl HédePfﬂe%%@Qi Gy 1 GFWﬁle'B%Emb% &RRbHmehid gb&8 scene contrast

present exanpl e enbodi nment he Super Resol ution

pH&detiresinpertbel eondstiondaw@w ‘Qﬁécﬁ@ﬁ is$\oh g easos nger expesed.
processing unit 208 at step 408. 35 13 |If the shutter
speed is slow, the Regular Still photography node is
cakBeed seenst eqntraatig defigctechdhe RERFESTRG LD 858 Ryogases to check the

| I&Iﬁﬁenﬁ §!'il?cfé"r séeéu 3f il &netad d(}sad%:Ynﬁs"t a%réé‘ﬂg%r va%@aﬁst@p 406 1o
havi ng" bad scene contrast Dynam ¢

Ra'i‘r‘P&éf Hieothsiier prRechis rensigered fatte dhe ﬁh%ﬁljgeé’@?@és gonsideged fast if
4Gfle rdd¥hn aéasrtaam/,ﬁ@s@qﬁ tr@&é‘nﬁtﬂ?@%@@:ﬂé‘?ﬁ ineaué@@o 200. Itis

same as t descri bed previ ousl

Rerm%th%ﬁhbwt H;eedgnye meaeurgtfor §%eé\§ tzrwtnef@ ﬁpmﬁ brigntness is

defigd 4 fighting ceh&len.t aken for checking of selector
choice at Step 304 of Figure 3. The description as

follow on Figure 5 nakes reference to the conponents

LN tel SHikRP sﬂeeﬁf‘% fast, ¥ sbper ﬁéé?i‘ﬂﬁlohrbr%'tcﬂjﬂé;ﬂwﬁmoa@% cached or

sel ector describ in Figure 51is shutter button
1@8‘99&%‘3%6’[3@@@ @ﬁz Tq ke g%h@peqequgttpoﬁto&@ the Super Resolution

Pr¢eiRFaphiifodc?d® s 3ckBibrPihaRE RAM b2 bt grobds: t 208. To b
ph@t%o rapp-tg at step %o vvhlen t he shutt%r Fgattggblugl e

8
prsé'QQ%ﬂed pejeratto presenting they $iepep ﬁ?@@@ﬁ?mahﬂﬂgﬁapbbmode to the user
caEhas optibn &t sQ8dtiod! ThaRESeHRNt d:.cﬂﬂ]:l 'bg mé&é‘dioﬁgﬁstance via a

deri ved from data associated with of the

c &rerhicsyusen Bftrtpce diplayed on the dlsplay 4ol the camera 180. In this case,
the Super Resolution photography mode is cached by the processing unit 208 only if
the user agrees to accept the option via the graphics user intetface. If the user
decides not to accept the option, the processing unit proceeds to cache the default
mode, i.e. the Regular Still photography mode. Alternatively, in another example
embodiment, the Super Resolution photography mode may be cached automatically
by the processing unit 208 and is reverted to the Regular Still photography mode
only if the user selects a presented option for the Super Resolution photography

mode not to apply.

In the present example embodiment, the Super Resolution photography mode is
cached and not suggested by the processmg unit 208 at step 408
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the digital conpass 216 and the inertial sensor 218.

I n anot her exanple enbodi nent using i magi ng to detect
novenent of the canera, a first reference frane of

the i mages captured by the lIight sensor 104 woul d be

cached at this step. 25 The fi8rst set of canera

posi tioning readings with respect to the various axes

shibilie shuiterspeadisisiolouhe Regulas Stk peptogrRMarde isycached at step
yoq1¢20, po, ro and ao. At step 508, the processing

unit 208 checks whether the shutter button 108 has

been continuously pressed for n seconds. In the

exlﬁfﬂ%' |ﬁ1a@@%9iu?@d15 tHé l%ﬁ%‘ 8érisol 904 at It'%b%m?iQ o@eﬁ&%ﬂb@r exposed,
delay 1 s provi ded the user to nove the canera

f dre- thavingebad st @Pntﬁﬁé henbicanBysmist Eﬁmébﬁﬁoaraphy mode is
p e | ghdt

e PR e T oG PR g L dfigBsted here is the
| essing Rathat deseidind erevisudy fgobe Fuper frasekiion mijotography mode at
2Q8eyibd. proceed with step 306 (choice 1), which is to
execute the operation node sel ected and cached during
scene evaluation at step 302. 5 If the shutter button

108gire 5'@tahisitRE sfb£)§ @Q@H%P&he@ﬁﬁ& oﬁ&e!é&tSPcrﬁﬁ& attslf@p 304 of Figure

processing unit proceed wth step 3

( chotheedescriptign an fP'?V\t @" é%urea‘i é“%ﬁ%é’ﬁf@fﬁncéftotﬁé components in

CHTBIrds 1Uhd3 dng Bhestbpsih qu@'éaﬁ ITAB sBRE®r HESHLER S Figure 5 is the
second set of operation no based on novenent o
t FOUBamRteN188. 10 1t is appreciated that in another
exanpl e enbodi nent, the selector could be two
separate buttons, wher e pressing one of the buttons

ISR $R% ke shultpr bigton(198ds Bessad: and pressing t he

ot her button woul d i nvoke step 308 (choice 2). In this
case, there is no need to hold on to the buttons and

a e @pneray 0p erageedpiertales first phetpgant atistgp O whes the shutter
bwutien 1081 praygigl ng step 308 (choice 2) is pressed so

as to 15 provide sone tinme for the user to nove the
canera for the selection of the Panorama or

Star 885 Bl Ghd S QRBERG YNiTROS oachés 1aSfiRdP et ©F Haffbri hﬁsmonmg
the aforepentioned buttons/button coul d be sel ectabl e

operdngssyeriyrd iRt dafaiatseciafpd pithovgmant phinerqamasa gﬁthgred from

t Qe Ndigied) e6omBdsst Pascapgr ﬂael%ma‘f\' E&{d&at Pyl Yo drideher example
buttons/button could be sel ectab Ptl on

prefodireRnt ysing gnagng & detect |"?ﬂV§F‘F§E€ s ﬁé@?@d o first kgference

| 2@r€a‘13‘r\<=,561‘i tAY nﬂéﬁesaéﬁi)ttﬁéb %9tthé3rbrﬁfseh§tﬁ‘ 1QAEUM B cashEddatifis step.

25

30

made t hrough a visual narker in the graphic user
g A A T wh f€f§@eﬁ‘l g the varpysraxes shown

OREFRuFPNWBLItHRYepredéfted herein by, Xo. Yo. Zo, Po. To and ag.

At step 508, the processing unit 208 checks whether the shutter button 108 has been
continuously pressed for n seconds. In the example embodiment, n equals to 1. This
1 second delay is provided for the user to move the camera 100 for the selection of
the Panorama or Stereoscopic photography modes, if one of these modes is to be
selected. | '



10

15

20

25

30

35

Figure 6 details steps taken for eval uati ng novenent
of the canmera 100 at step 308 25 of Figure 3. The
description as follow on Figure 6 nakes reference to
the conponents in Figures 1 and 2, and the steps in
Figure 3. At step 602, the pfécessing unit 208 caches
a second set of canera c5)05|t| oni n readi ngs deri ved

f ribfhcosluaten Selérn 20%is held for despdhamtl serondhat 8igpdi0g, the processing
gahrfiepes wiir Bﬂﬁbegd)m}ithestéﬂ 806 hFLPRWhicHL R l%n&écnm% the operation

inertial sensor I'n anot her exanpl e enbodi ment
usiAee Felagpdgnd 63@'@9%1(1”%9@?&1@'1@?’% AkstepdBta, a
second reference frane of the inages captured by t he
i ght sensor 104 woul d be cached at this step
'gﬁhee%iwﬁef Ruttern é@%s%heig fom1 secuw eoNpker @tsstﬂh 50§e@@rmocessmg

Sainlt‘ﬁOSC\ﬁiﬂ%F&eBQ%th's%H 888 (%ﬁcnf:@ alifiich 18ith %vélb&tefmé\,%?nent of the
set of camera positioni ng readi ngs cached at step 5

t g-afera 8P @ndisslect Ak ORgr@ %modeﬁ'rqm@e@eﬂ%n%\sqw Oppratlon modes
angdsBe bniERiAt SMRedhRBAL 10651 Ny 1 maging to detect

movenent of the canera, the second reference frane
woul d be conpared with the first reference frame of

t heid Hﬁ%&afé@%ﬂf R0ardindrnSah g bR BRRint, t%@”setl&tor could be two

determ ne the canera novenent., Based on dat
asiéparaig Butt%& whswrssm@mﬁaﬁi thgtbuftpes E’QH@r'&VOi‘@@teR B (choice

agﬁirﬁl %QSMQ LiIIIéj ok SettoRNHURY REERS s{éﬁidﬁfS {dhBice By H this case,

at step 310, Panorama phot ograp qx,@m) e at st'e

31bergy ist AR nes@etOebelsoan dophst Riteapranchaddelay @@sé@emrhberately

aGhisRicBd | after TRe bakSP RF iAG3KIRY s@BMRIR (chBRSI 3) i@%r@&ed so as to
readings with respect to the vari ous axes shown

F.%@Nifée fomﬁlmeb@r thepw%%etﬁt @evedhei samgra fon th@xlse!eﬂon of the
p]Panbﬂarﬁé‘do:aJSteﬂerédblézﬁ{ i dRpae ReRadi TeRt aMpedatbdiethat the

tal compass 216 an |nert|al sensor 18 are
e”leﬁtéonﬂ&inlaﬂfé)ﬁﬁ{bﬂm R} pa pelpstable aptiopts) presgniad in a graphic

st@er letracd ohii0idliéh Scre@ibb/thdlR8metdeoc: m+rtalwé1§ tﬁé b@fighs/button
of the follow ng equatlon sets are satisfied

EQHMd; ksnselegtable Optieq(s)-prgserntedin a-graphicAger mt@’faqeacgﬁpla_yed on the
0 dldpllé!ju 21?1 éhcﬁééiedtlbh B‘Ptheloc!ipt%ﬁ(sﬁl%lﬁﬁ 'b‘ér}néﬁ th?audr?@{nsnal(?narker in

= = 0 and | ad
| >E'a¢ grqpvm ussﬁ ér't?'i%ﬂe whigh jsneoninglidhie by %Pwé@'nbpf ‘PFPF‘éat'On buttons

digbgerences in transl ational readings between current
canera position readings (e.g. those neasured at step
604) and

Figure 6 details steps taken for evaluating movement of the camera 100 at step 308
of Figure 3. The description as follow on Figure 6 makes reference to the
components in Figures 1 and 2, and the steps in Figure 3.

At step 602, the processing unit 208 caches a second set of camera positioning
readings derived from data associated with movement of the camera gathered from
the digital compass 216 and the inertial sensor 218. In another example
embodiment using imaging to detect movement of the camera, a second reference
- frame of the images captured by the light sensor 104 would be cached at this step.

At step 604, the processing unit 208 compares the second set of camera positioning
readings with the first set of camera positioning. readings cached at step 506 to
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25 | ast canera position readings (e.g. those neasured
at step 506) with respect to the x-axis (110 in Figure
1), y-axis (112 in Figure 1) and the z-axis (114 in
Figure 1) respectively. The follow ng equations
apply, Ixdl = Ix1-xol. 1Ydi #5lyi-Yol and |zdl = 12z1-
zol. 30 IPdl, Irdl and | adl are the absolute val ues of

t heetamine thepaenent obthe: sasria 1P8aiangther sxample gpikagiment using
r OiHagﬁﬁ)dtoytﬁé@é&'rﬁ&féHeﬁf@f [RSEFSErh Y leYsde8hdVRaBrehbé 'ﬁﬁﬁfe would be

canera position_ readings (e.g. nmeasured at step
antPMRaged Mhé?%f'ﬁbﬁf?rﬁaﬁe fraegi ofdae (reages capiied) ,bgdhea{:ght sensor

St @@eterﬁhﬁa ftﬁg | cQMiers) n%l}éﬂ'tén@nBaﬂploYl détBl associated with the
| 101-Pol. Irdl =1rl-rol and ladl = |al-aol 35 16

| iBpvemerit of i camesh T0Pqihe-5agesh 0P aeICESSHGt And puagsed ynder the

Sepiwsi kb 2t i 8 Cafe Iﬂého?érGE' ﬁh&@g?]’%{)h)?é}ﬁ@dea at step 312 or the
transl ati onal novenent with respec he x-axis 110

t hetejroggoric photogiaghy fede at ﬁtﬁps31fP£G°V§H@M The secqnd set of camera
| nKHsidh@gy r@leﬁﬁé"W itA rééﬁe‘%ﬁ kPR vAFRYE HRBS shwh e FigRkd 1 would be
direction. pol Po indicate that no
c dRBreseRigd hereinay, erve%"emr Al 3. been detected in the
yaw di rection but rotational novenent greater than or
eﬂual to a threshold Po val ue has been detected in

B the eeamalerseiqdinent where dherdigitalaamnass 218 @nddbe inentigl sensor

N2 1@FR L Bed, Ghd PafBida PHHRSE Ahy RS I Rsked o8 & 8tp 1 2R Eigure 3
pitch direction but rotati onal novenent greater than

oror'%‘dﬁ?” the endifiprsseicing oAtha/fgllening gguat@@eﬁ@twp@@tug@d, n

the yaw direction. 10 Po and AO are pr edet er m ned

val ues indicating the mninumrotation the user should

r FtWRECR Bt Ganera 100 in the pitch or yaw directions

" QRRRWL L, [P 05,0201 AP~ bhhd |pRngram phot ogr aph

node. It is appreciated that in anot her exanpl e

enbodi mrent having a nore sophisticated panoramc

phgt ograph stitcher, instead of just taking a 15

panor am ¢ phot ograph with either a fixed pitch with

varyi ng yaw novenent (Equation 2) or fixed yaw with
VaEd(iahién Bétteh noverment (Equation 1), pitch and yaw

cci d both be varied to take a panoram c phot ogr aph.

AT Oy by ﬁdalaﬁ’afppho?d@laﬁw iodle Aos sel ected at

step 312, a second 20 photograph is taken and the

?n}ara p a on readi ngs at that instance are

| ti*al:j Nl ABE dal iRaie EhECIpter @lugsefithg F&“Eﬂ‘@ﬁ@st"bﬁéﬂs'%tiona' readings
S thRRvEEHclirfericE MR Positidierea@IfgE de.g. those measured at step 604) and

last camera position readings (e.g. those measured at step 506) with respect to the
x-axis (110 in Figure 1), y-axis (112 in Figure 1) and the z-axis (114 in Figure 1)
respectively. The following equations apply, [xgl = |X1=Xol, |¥dl = I¥a-Yo| and |zg4| = |24-
Zy)|.

Ipal, Iral and |aq4| are the absolute values of the differences in rotational readings in
the pitch, roll and yaw directions respectively between current camera position

 readings (e.g. measured at step 604) and last camera position readings (e.g.

~_measured at step 506). The following equatlons apply, Ipdl = |P+Pol, Irel = Jri-ro] and

{ad] = [ar-al.

35
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position readings at this instance can be represented
by x2, Y2, Z2, P2, r2 and a2. A third photograph,
fourth photograph, ... and so on would be taken after
the second photograph is taken provided that certain
predet er m ned phot ogr aph inagé quality 25 criteria are
satisfied, the canera 100 is unchanged in direction of

ol etlyd Fdhnizat 7 andriad & G euatianeets nadkgindlicats ne significant

t Océnh't%a| tRlabéed! 'nﬁhﬂreﬁfen? W‘fﬁ M@s s td tHénx-a)(@ qd bhhe y-QﬂQ 112 and
he conparison results of the current and |ast cached

calber aaBadid ond Tbad) Reloalah ne AMeHRS FEBIRIA MsveMSAL M the roll
On@ré?;flor‘i hSTi%qgaédqudlsgg’ﬁ n&ﬁcét@'thélVﬁo %n@%}dt@ﬂae}lsﬁb\éé’ment has

P bqqq qﬁéeCth'@Qe EaWé*’ieéﬁ'P%'é'{t rqtathnai moygment greafeyihan qy equal to
| Z@”threer)Id PNvéluQ had 'b@én ﬂefécﬁa‘?ﬁn%e bﬁéﬂ dlﬁ?etlaa—ﬁ‘qu[ 0 and lagl Ao

definitions of |xdl N, Irdl and
eq‘UQ‘F@f@ntr@étnC’S Cﬁ'ﬁ@“ﬂ r@{a’@ortql, emg‘éﬁ'f%e"t a'%ast Reeny eﬂfqt%t%q d'i'l s,the pitch

of gitefior Bﬂiﬂ'ofa‘ﬁbnél%'é\feh%t SRdaterknamer EqitHl 3¢ H3/RGhold A, value has
previ ously. However, wi'th regard to photographs

ta@&qﬂd&éﬁfé‘?ﬁmﬁ%yﬁs‘%ém'oﬂhot ograph that is taken under

t he Panorama phot ogr aphy node, the foll ovm ng equati ons

ap , Ixdl = [1x2-x31, IYydl = 1Y2-Y31, =

Zf%l%@’l‘\o rpRredetarmirdppiues) 'F'@#Patmgl the W@TUHh@tﬂt'&BIth@ user should
| FétAS the WRER 10D in tﬁ@ pl’[é[g or %& dlfe%tléﬂﬁjrége&%gcﬁﬁgélécting the

position readi ngs cached at the tine the se
p HAPGE 2D ﬁh?tggftaak &pdenris aprepiatash thakin smethss exgRplefsekodiment
| Sheifiges hidfe Sophistidated Dandfandis ph@t%tqrarpﬁ stiftheR sl of ju%t taking a

camera position readings cach he time the thi
p HRANSEP hPRograre vith &ithet e fﬁﬁﬁo?'ﬁ‘ﬁawﬁhol’%'f’apw movement
mééuat%n AN fiRed FaR vﬂftﬁ&%ﬁ‘%ﬂ@ rﬁltﬁﬁ%dﬁéh@ﬁﬁgﬂﬂﬁt:&ﬁﬁ) Iptch and yaw

the m nimumrotation the uséer shoul ate th

c ffeidbotip e varigd e tafe 2 RarRRraigPhAteEeRh-ons respecti vel y
for proper 15 panorana phot ograph taking. Rot at| ons
in the respective directions w th val ues Iess th

arffteh, thio (TRACTFMA iRIRIOgKRREY s MRsleo ife relgsiidn Gt r igP 0%12 "4 second

bgiHaBRIaph iB Mg thie cérﬂlél%rbd%h@hqgécﬁfﬁﬁk éiﬂﬁ’atanstance are cached. It
subsequent photmsgr aph S noted t

ken.
sUf O demat Rre pPBPWQrerPé'g!So'ﬁ‘k?% aﬁé@é’sé‘&‘? W éﬂure 5 The camera
pé}jﬂn@maﬁ&eéﬂi@soﬁrtﬂ@hnétard:&%n g@;reprégélﬂ@dl By x§ Lsfz,f izzc Eg(r)}tz and a,. A
over n egi on cou e defined a S o, Of
t HRIrdp % @gPédgu'B%B%@%}?ﬁ t-aRB%h SPQ”Mﬁ Qﬁ gljef ihe second
OLphbfbg@éd?ﬁi% tﬂlﬁ&rﬂﬁovrﬁ% il ektam preQetefrhifed PHORGEHPANMage quality
t {
c%te?':%r al% satlgﬁed the calerrqera 100 is unchanged in direction of movement from
the direction of camera movement prior to the last caching of camera position

readings, and the comparison results of the current and last cached camera position

. readings satisfy the conditions of one of the equation sets as follow:

30

35

Equation set 3:
Xl =0, jys| =0, [z9] = 0, faq| = O, [r =0 and Py [pg| P2

o or

Equati_on set 4:
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P2 and A2 are predeterm ned val ues indicating the

maxi mum rotation the user should rotate the canera

100 in the pitch or yaw directions respectively for

proper 25 panorama photograph taking. Rotations in

the respective directions wi tlh val ues beyond P2 and A2

woul d nean that there is i nadequate overl appi ng region
beldaeh Yok Br8dd Fdlidal~ Pake if Ot Awgr l@gh And a

subsequent phot ograph to be taken. It is appreciated

that suitable tolerance val ues could be devised for

t hEng¢efiviions afi|alyalukilt IpgoBl ed iarkie agvatiereestsi il 4aretpe same
Wha tHeR BEfhitins VG 18 Ssate!liék Q&udti%ﬁaééi’@q §|§d 2 discusgsed previously.
approximately Po, Ao, Pl, A, P2, A2 and zero. These

v alleneves anitth saged tn Peaogmpbs takeprheyend g sraved pligtograph that is
enfakér Gl@éerttﬁébﬁnorbﬁat Ji‘%tc?dfé‘ﬁm(] ﬁo@éﬁ%ﬁ@' \‘dfﬁmngd&fdéﬁbr%egpply, |%al =

pr evi ousl Yy wher e sel ector is

buktsh (108, IyztsfabEZ@brrrﬁz-&slllml uparicd, Fdn'eirzrfsh’c]ﬁldtlﬁ«é Iaz as, where xa,
Papora 'B%,b Rhsioq) Qi%hbfarﬁa‘éepcfsﬁfonléadlﬁ S cQ&gada§t t‘h@etlme ;(]he second

shutter button 108 1s contl nued e pressed t

expheirasapheisakamehen Henbanaiena mmgmwwweeﬁée!%ed and xs, ¥a,
s6},e¢f, O, %ﬁ&‘sé El’% Rbmehp &Hﬁlbﬁ%&dlh&@ ca‘éﬁ@@reﬁ ﬁﬂ@ottme the third

remai ns 1 n Panor ama. phot ogr aphy de unti |
bRhofgrams t@@é‘ unﬁﬁl"ef@g?@np@r@a]p@togrﬁ@hm%e -ama

phot ography node is pressed a second tinme. It is 5
appreci ated that, alternatively, the shutter button

108 afgAse presieismines vakies ipdigatingive M@ UBhiotalign dhmyser should
Mdgitd N8 eRfhe?h WEFS IR Ftches0 ew! Hirgtibhe rQéBécﬂUely haF proper

was pressed to enter the Panorama phot ography nod
THENPEST BfRCYRBR SNty Wtatﬁﬁﬂé‘ Wﬁye%n%veesiquctlam é’ith yalues less

| Qﬁ&w PSlahg dlo\fvoﬁléi oS ck@Rgrd c(v%rlgpplrg% rddfieH BERRR a prewousiy

taking condition is satisfied after seconds) and

i AR qhelegraphcantia pubrearent pRRtPegPa teobpHakYr fdn noted that
argffietent |0v€|‘i’.§p&ﬁgt r&ibre s n%lééés@?f ?@rﬁ‘ancﬁé}ﬁa Pﬁi&ﬂfg@éﬁl taklng For

phot ogr aph may exit by shaking the canera
TIRapRIR oY %ﬂﬂﬁ‘t |°Ha@@pm9ar¢qugn SPWBehe Aeiigihog Fideptigi® of the

qUéiidos ,brra;tcsd?spr%%h @m&aﬁpm%mﬂ oP Rl MBEM WK ds, is identical to, the
previ ouslgﬂ)_tlaken phot ograph and an inmage that iIs

c SPERBEIRNOIALARY e WEARor 104 but has yet to be
saved as a photograph. An algorithmis utilized to

. evaluate the Hﬂigqe uallt¥ of the imge after equation

25

30

35

sdt Ah A AP PrEggieETINgd valuge ingisating iy @2yiAYY fptation the user

pRebad ek et é%inﬂaré h@oqN ehé Qﬁ’cﬂ'l By dir€dliond WesheBevely for proper
stored as stitch |ngI material for the final panoramm

pRENe§MEH Rhetrgraph Jakings Rofations dp dge dpsrectivg idirepliaps yith values
t deleid P Bd ) AalidRAss R HR® IsOasddfuhate Aférlapping region between

a previously taken photograph and a subsequent photograph to be taken.

it is appreciated that suitable tolerance values could be devised for the processing
unit 208 to make the decision as to what range of values would be regarded as
approximately Py, Ao, P1; A1, P2, A; and zero. These values can be acquired after
conducting humerous en‘ipirical tests.

In the example embodiment described previously where the selector is the shutter
button 108, the camera 100 would remain in the Panorama photography mode for
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If equation sets 3 or 4 are not satisfied, the canera

100 woul d wait for the user to adjust the canmera 100

until the conditions are satisfied before taking a

phot ograph automatically. The buzzer 220 may be
configured to sound and/or th& LED 222 may be

configured to |ight if the conditions of equation

seds pngray thg shw hlﬁ{zvn\mw&ukﬁ cantpsied t opls Pressedi e the example
peérh@&ilr{'l@ntgmeﬂtlo?lﬁecﬂ?g\)iolﬂl} fhefe ﬂ@@e@&ﬁcﬁ'%nbétst KRR B@ns, the

anot her hot ograph 1s set to be taken or the I nmage

queamarg 1@8 rpm@mgv@,ﬂpeiﬁgpcpfgmadmo@gr@@wnﬁge untll the button that was
U”;?régde%tt%kérﬁer%é B dhotdita Bh?t@&r‘a@h?%dd'e”i& pR&skat sé%ﬁ& tlme It is
t hat happens, the user wou e alarnmed to adjust the
caﬁ?@(%?'ﬁi@% ithatonltarnatively; e sbutter taugae 198amay e de to exit the
TheanoRatig ?ﬁot@&;%pﬁ? thodEhetda Wééisugﬁ Q@%H'tﬁ?é 8 BURSH that was

the conditionS are satisfied when t he Panorama

pI‘RfP%ﬁ@ﬂa@h?ﬂtﬁbH@ Panerameephotegiaphy Medpadbe dranorama photography
pf}ﬁ&&@n”n@? Blo'BRA %ﬁ@?‘é to%g%ﬁoafefﬁn& ETYRATSY gé@tr%%mb?aph taking

have been successfully taken In successi
prespdigen g satified 2ier |0 seconds)candhimagenaualih QP%WCHEH@r taking a
t Nsotdiyh BReSl ﬁ&%tk@e@%rﬁ\@ﬁﬁ&‘ér tHeP PhASEA photography mods
panoram c phot og that 1S running continuous
i ﬁ“@h@”%ﬁ"@kmﬁ Bpﬁff‘@ﬁi 1dﬂolfectl on, where applicabl e,

usi ng known Panoranma phot ograph stitching

aI rithms. It is appreciated that in an alternative

ﬂg@dpm@p@rapiﬁ Heage iqualily ngjiterfa rolatenier imagragralivein the overlapping
he ut}ﬁ;l@ﬁ’ rb’éﬁbeénag ?ﬂe\;l&shp FfR@H %oﬂ)di’@éipéﬁdnaﬁ |91|3@E QB4R Taptured by

econlg‘ure t'o take Iace every
!

pHigbbdnapht¢4bytdies vet ook SQ‘W@ @@Bm%ﬂﬁaﬂhﬁrb@lgaﬁmm is utilized to
”Q-:@ﬁ!ub{éslth@qgm@é q%‘iaht&cd?'tﬁ@ ifhde BrtdreuRhon Q8r §F?J|FS4 t%%‘é%hed The

at one tine after the Panoranma photograph

& R9ER AT GYRINGREMBOEPE S o OValRAPPO. K6/ WPIG be stored as
CQRAMY r%&@nﬁl"fil)r tthe flhﬁleﬁéﬂo?émﬁ HheRgraphl8.e2bRe U ARk giingl%graphs

St er eoscopi ¢ phot ography node i's executed at step

.ﬁt'bhe@rl@to@rraﬁhe;/fwm@ﬁn@rﬁa\aoqmmqwﬂs of one of the

fol |l owi ng equatl on sets are sat | Sfl ed 10 Equati on set

5: 1Yvdl= 0, xd] Tx,

| Hggauatipn Seﬁs 319r é@%ppbﬁﬁ@&@d dhe pmnw 1¢Oz mould voalt ﬁok dhe-user to
ad]L@fj{he-caQﬂerb Silobtun’ﬁl PeaddRditibhd are Shtithed Qéﬁ)l’é‘ta‘kln@@ pRdtograph

xdl PAl, Irdl and ladl in equatio et
5 agmy%lcgl}ye T{\ﬁ @ug%ﬁf@m may be configured to sound and/or the LED 222 may

be configured to light up if the conditions of equation set 3 or 4 are not met within a

‘stipulated time period (e.g. 1 second) after a photograph is taken and another

- photograph is set to be taken or the image quality of the overlapping region remains
. unacceptable within the stipulated time period. When that happens, the user would
be alarmed to adjust the camera position until the conditions are satisfied. The
buzzer 220 and LED 222 would be deactivated when the conditions are satisfied or
when the Panorama photography mode is exited.

When the Panorama photography mode exits and more than two photographs have
- been successfully taken in succession, the processing unit 208 will stitch all the
photographs that have been taken to one another to form a panoramic photograph

t.hat is running continuously in the yaw orfand pitch direction, where applicable,
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20 as the definitions of the same for equation sets 1,
2, 3 and 4 discussed previously. The follow ng
equations apply for equation sets 5 and 6, Ixdl =

I xrxol, 1Ydl = 1Y1-Y01, Izdl = lzr-zol, IPdl =
| P1-Pol, Irdl = Irr-rol and HN8dl = tai-aol. ladl = 0,
IN=0 and Irdl = 0 indicate no canera rotational

Ve KoV Parqrama Ahetaoraph stitching algarithmsglt i apargeipted that in an

' nﬂie?@tﬁeté?%odhhgﬁte e StittRing 1 Rh& nﬁér@"'tﬁbﬁtdn@r@r{otograph taken fo
novements along the y-axis 112 and the z-axis 114 but

t hpdugesa @&%W'W@Wﬁpho@%@tpﬁéonﬁg%ﬁ@ te fkexplasg gvery time a
11;910tdg45’|5h i taker Yhler Thd Pﬁﬂ&aln\édéhofdgréw rﬁ@&@lrfsfé% of s’atchlng all

there Tare no canera translational "novenents al on%
x - g iPhoteg Pl dekenall 2t aRe §me pltehie Raneramna shatagraph has Sded.
nmovenent detected along the y-axis 112. 30 T, and Ty

are E@edet erm ned val ues indicating the m ni num
noRehe srample ensladimemomere s digitalecopase 218 cwdithe inpstial sensor

pi i‘FBrth lus¥@Whél! 'S;E&Eééc%ﬁ% ﬂh%ﬁ)?;%ﬁhg\f%dé i %&e&ﬁécﬁ&t‘ dt&9314 in Figure

t he Stereoscopi c_photogra When t he
St&erip¥hepithe wt@gﬁ abwg}e ﬂfﬁ @ follgwing) aseiptien sefe ar @ysfied.
314, a second photograph is taken and the canera
position readings at that instance are cached. It 1is
ndEr@@liemset ¥ he first photograph is taken at step 504

| NyJT=@1 S0, 1R L 1 B, RR Q0L dRiAd |rf087 Lh_phot ogr aph,

... and so on until a pre edet erm néd nunber woul d be
taken after 5 the second photograph is taken provided
thst the canera 100 is unchanged in direction of
novenent fromthe direction of canera novenent prior
to the last caching of canera position readings, and
t g e@ePasteon results of the current and |ast cached
canera_position readings satisfy the conditions of one
oflY4 heTy:ﬂécli FdwiPaly™ Odgd Q- vl 5 8t29d Inul™ Bquat i on set 7:
IYdI = 0, IzdI = 0, Ixdl Tx1, Iadl =0, IN=0 and

Ird or Equati on set 8: Tvl, 1zdl= 0

)@]e def"oltlop%gf dei yal, [Ealy Ileolnéﬁad iqﬁﬁlp egugtiorhgst 5 and 6 are the same

defs ik depmiior®f ofl tlﬁg'sem'e\fﬂif equatidh selsPll 2, 3 4l 4 ardudAl previously.

in_equation sets 7 and 8 are the
The Tollowing equations apply for equation sets 5 and 6, |x4| = |X1-Xol [Yal = tyi-Yol,

|za] = |z1-2zo|, IPal = IP4-Pol, [ral = Irs=ro] and |ay| = jas-ap).

lag] = 0, Ip«| = 0 and |ry| = 0 indicate no camera rotational movement detected. |yq4| =
0, |zgl = 0 and x4} Ty indicate that there are no camera translational movements
along the y-axis 112 and the z-axis 114 but there is camera movement detected
along the x-axis 110. |zg| = 0, [x4| = 0 and |y4| T, indicate that there are no camera
translational movements along the x-axis 110 and the z-axis 114 but there is camera

movement detected along the y-axis 112.

T« and T, are predetermined values indicating the minimum movement the user
should move the camera 100 in the pitch or yaw directions respectively for selecting
- the Stereoscopic photography mode. '
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20 sanme as the definitions of the sane for equation

sets 1, 2, 3, 4, 5 and 6 discussed previously. The

foll owi ng equations apply for equation sets 7 and 8,

I xdl = Ix2-x31, IYdi = 1Y2-Y31, lzdl =1z2-2z31, IN =

1P2 P31, Irdl =1r2-r31 and | &l = la2-a31, where x2,
z2, P2 r2 and a2 are canera position readi ngs

Y ihen the Siescerapi tANEIOSERW dMORB 1B grelgpted sat $igRet 4, a second
\Ah@rrbtédrspﬂs%r?&ﬁf&pﬂha g@ﬁr@?@ﬂé@iﬂﬂb’rea‘diﬁﬁs hethath&8k&@ardREched. It

y3 25 a3 are canera position
r e'ﬁ(ﬂ‘ioFﬂgsth@téBﬁ 8ist ghotograph isiakerat step pRv M’gg‘@'@ Paprhiresphotograph,

t aﬂé@ﬂh pHGl%@Faphhe SHhEES 08 %ﬁl'&pr@ﬁ@feﬂﬁfn@@%rﬁ’ﬁ%ﬁﬁrou@ﬁe taken after
and Ty, are predeterm ned val ues indicating t

mi tHe asPRY RbRtasranis gker previdad Hhaidbe camera éﬂer'a upganged in

i ndrFe'&ﬁo% o@ﬂﬁ’o@énﬁér@rfr%'nﬁtthéﬂﬁf&t@hr@&érﬁ&% MBSaR& b(riﬂryto the last
0 along x-axis 110 and y-axis 112

r e"ﬁ?@t&‘ﬂr‘ﬁ é:egr)erq pesitinoisatingd Ko @@Pﬁ\ﬁ’ﬁ”%‘ﬁk" iefgts ddhe edrrent and
NOM&EIhEd \Whfnlra/ %éﬁﬁ)‘h teBdings Rafish) the 861HIHAS IMRHE G the following
indicate that there is insufficient distance between
a §usliomeRley t aken phot ograph and a subsequent
phot ograph to be taken in the respective directions
for proper 3D photograph taking. 21 It is appreciated
t HedUadin 68bi'e t ol erance val ues coul d be devised for
th?dreroorz%ﬁsorrgdr i, 1029, g SBERd )& glect sion as to
range of val ues woul d be regarded as
approxr mately Tx, Ty, Txr, Ty, and zero. 5 In the
exghpl e enbodinent descri bed previously where the
selector is the shutter button 108, the canera 100
remains in the Stereoscopic photography node for as
| OFfliaBn bves: shutter button 108 is continued to be
pressed. In th | e enbodi nent nentioned
prhéc\l'l Ju‘sﬂ%}’ V\/Helr‘d“t%iﬁd{s‘epe@ﬂdrg aohHilstd of two buttons,
the canmera 100 remai ns in the Stereoscopi c

phot raphy nmode until the button that was pressed
henfettohs Sbioh dubcléi Bapile: 8t lEphp RdEoR SoBr 63008 are the

a s&ﬁ@mtrrel d@initibhs bﬁtheaeera;ree@r @hﬁéhow@tts 12t etdn\aeé Miscussed
the shutter hutton ressed to exit the
Stpé?‘é‘aé‘%& € ‘E:'l?&t"?ﬂg?‘&tﬂﬁ'?” ﬁéﬁ@fb?et%?é‘ﬁg |8n B‘d|a" XX, [Yel

Secryrlﬁartrlzrr& rzrlear BBy =P bl arrdl -vr@Sr [RIRSESE [BRagWidre W18y, 2o, P2,
Stere hot ogr. a %e St er.eoscopi c

pHof ?a I‘?;P H% ’gT‘%‘G'”@ﬁrcﬁCQﬁq alythe timedie pesand Rbgtograph is
Nuae witdn ﬂhB‘S’c@r@b@éﬂb&: AdtEhrapiy Mo8é |95§ele§&é/@aﬂi@%n yd, 2K9), r; and
and if qgual i t condi tjons S

bli%aA ¢ ﬁ@"@?% P?s't"?’bf adigs fpcaehRb '@gg’ﬁﬁﬁh‘%\r“@fds?h‘?@grﬁ@? is taken

~ sainisf the btarbbsdopt prRAGrasy medf tine (e.g. 30

30

seconds). Furthernore, the Stereoscopic photography
node may exit by shaking the canera 100.

T« and Ty are predetermined values indicating the minimum movement the user
should move the camera 100 in the x and y franslational directions respectively (i.e.
along x-axis 110 and y-axis 112 respectively) for proper 3D photograph taking.
Camera movements with values less than T,, and T, would indicate that there is
insufficient distance between a previously taken photograph and a subsequent
- photograph to be taken in the r_espect_ive directions for proper 3D photograph taking.
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20 If equation sets 7 or 8 are not satisfied, the

canera 100 would wait for the user to adjust the

canera 100 until the conditions are satisfied before

taki ng a photograph automatically. The buzzer 220 may

be configured to sound and/ o21t he LED 222 may be
configured to |lig up i f the conditions of equation .
seltds ?PFHPC'BteQrt%atrﬁb'!ta'h‘étm‘walnﬁ? iyakyes $puld Resdevisedifapthe processing
Pedinivgod ?o Qnaké tﬁ@‘b‘éﬁi@bnaést & whaPRAEe Uf dBRiek Swduitk SQ r@&é*ded as
anot her hot ogr IS set to be taken. Wen t
haﬁﬂﬁ%maﬁ%'rmérer N\gulad‘dki’@f%l armed to adj ust the

camera position until the conditions are satisfied.

The buzzer 220 and LED 222 woul d be deactivated when

t HB B fIATPleneMmbedimenk descrikef Breviyely whese the: esledarcisghe shutter
pmtﬁgrﬂfahﬂﬂen%ﬁerhsl ngern%ﬂ'rs ﬁQhé/\%%?e&é?:%pétﬁ?‘b%W' rﬁode for as

phot ogr aphy node exits and nore than two phot ograph
hd0Rd bRsetha shikers pultery 108Kk isn CPWWG@C*@S%OW‘*%% In the example

PhaheetiRBRSmERiINdd tiﬁe\!?f&ﬁé%?qlhb% thfeogéﬁc@é}eco'ﬁgs%h&t%rtﬁﬁf&ns the

and be stored in the renovable solid-state nenory card

2 14Pmeta ﬁgO K$TB2iAS phg %@gom@p&gﬁawr@q@nm the button that was
al pﬁ@édeﬁhﬁ%nte@@he Sféré(ﬁ% dﬁb‘ %Hmoﬁra%ﬁp%dquEréé@&! S sEElﬁd time. Itis

di gi tal conpass the 1 nertial sensor are
usthpreqiaiad Iﬂ"'Lﬁfs ?'t%@é’GIYS the, slitari udipn 108amay Péo‘)fa%seﬁftf@pemt the

3@9%&’?@2%@ h{ ﬁ{dd@%é’[ga@@fvléfiésgiﬂg %%edoﬁd time the button that
satisfie |on : | zdl =0,

 SkAS oresspil ORNAT |1hel SieremmEoRia RIeHGaMY Biodkxdine Stereoscopic
| %todré&ly mbddhay bls8lexft Btet 3 Bledefer@ihéatiuaibed 8t pl%téﬁr&phs (e.g.

same as the definitions of the sane for equation
se% ) l'ta(ye@egp @@@@@8 '@F@GP&H@!‘W corgifigns (819 ne ﬁ@t'oﬂ@'umng etc.)

r gadidki®y AlghofigRiphxbigedtal Hotzs%'ilé’fied hftdFea Tshgt Betod! &time (e.g. 30
canera 100 remai ns substantially stationary after the

f iSeepndsat Fothermpes: dhe SiererenoriceBlintpgarhatwdp By ex't by shaking
cardesmata fdoep 504. When Burst node is sel ected, at

step 310, a second photograph would be taken. It 15

is noted that the first photograph is taken at step

SQdteduntibh g;@fse7 or S%ré bt Qat%h@& Qﬁé RBMhera 300 %[lﬁ:!hmalt for the user to
phot sQ on, be taken,

AU era OByini DecisingHons 26 el Rafoft king| & photograph

afa‘i.:ﬁ:’métl%ﬁll;ﬁ emerwzﬁércazogﬁ@pbe Eénflgalentos8aad Qhrﬁ@ﬁth@fLED 222 may
ual i osition readin

caner
- eensred Vot Up i 116 comaions, saH Blon s APk B are nehB Githin a

pRapaatedniimé erivd UBLL M sBEorRAY rHer D BRote4bA .betaken and another
check prior to the

su | E%E%qepg‘- 'tﬁ%?fzg%bgg %UW':"F‘I@t %'9‘ pﬁgp%lgng}eausf@@m“'dnbe alarmed to

adjust the camera position until the conditions are satisfied. The buzzer 220 and
LED 222 would be deactivated when the conditions are satisfied or when the
Stereoscopic photography mode is exited.

When the Stereoscopic photography mode exits and more than two photographs
have been successfully taken in succession, the photographs would be merged to

~ form one 3D photograph and be stored in the removable solid-state memory card

210 using known 3D based photograph merging algorithms.
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this case, a photograph would be taken only if
predeterm ned i nage quality criteria are net. In the
exanpl e enbodi nent descri bed previously where the

sel ector is the shutter 25 button 108, the canera 100
would remain in the Burst no@2 for as long as the
shutter button 108 is continued to be pressed. The

Budthe eyarap's| epbediment wherg the) digifal @mpagse @ 1A anddhe diertial sensor
pPhpteogreanieds et Burkt Meu@fn«t butoﬁbauts@ry%et&t@a 41380 310BR} when the

the Super Resol ution photography mode is in operation
affPlewing pavatiop sebie satidigd. 30 306, a second phot ogr aph
is taken and the camera position readings at that
|nstance are cached. It is noted that the first
YYPaskt¥'s taken at step 504 in Figure 5.
Pngﬂe;gj pRhsotglem, |d,iebugiind bhergeeond phot ograph and
subsequent phot ogr aphs, " are taken provided that the
conpari son between the current and | ast cached canera

PORid detiitioREi mg S|§§ akd) 5@1 |th 8nd %Hh eh0Rmbndet graeétr@same as the

equatl on set Equati on Set
| xqgfiniiops of WI sameofor |egk|qatlon @;ats @18 dtsgjssptN pFG\(tpl.ﬁ'—Yd Since all the

| rridhdimgd éeTféﬁpl%ﬂfma'iél? 98®, Of h‘?éﬂhs {hdfli the ! 8stherd Dﬂio, remains

lrdl and | In equation set 10 are the sane as
deﬁuPﬁtaﬂt'%wsstatortaﬁéaﬁ%'nwef st éatuaft sReracpasitiont r@agmgs have been

diczeHss ki@l syd.ously. Since all the readings are
approximately zero, it nmeans that the canera 100 has

to remain substantially stationary after the
aoih¥RBuURR ndetid Qelgétﬁérat%@ﬁpbﬁ | PEABRA PRIBRIAV dede S?] taken. It

in order to take the phot ographs aut omatj cal [y

bu$ Beied 55 t%@rsb@w&wp@ igrtaen ¥ siepLeRe inmiguse 5tfh§”"'@5motograph
222500RN ph6togriphl dUBRE so toR, tubgl'atbeuﬂékérf f&hﬁs@ﬁ&dlat b9&§r 1 second

of equation set 10 are not met within a sti pul at ed
t .%@ {38t pp popeiblg. after she seeens) PhgtpgiaPrh l%@ﬁeagﬁesawler% of image

K%t’rhd tR8 @hMEFa ﬁ&ﬁﬁd?gfeéﬁhgé Sit Eseéppréé?atbﬁ tﬁaﬂ‘iﬁ? @notﬂ@?@xample
that ens, the user would be alarned to adj ust

cm toe\ary phptograph takers uedss dhe By made %Oytq B¢ |Séalected to
Thaa§s gty Rétkatdr toEtae?aiﬁorn@ttH &%raﬁ?ﬁa‘ktﬂg@tﬁg cahRPa 100. In

the conditions are satisfie uper Resal ution

piYE GPaghphaiearl yopld %@tea Oﬁfyelaeteéﬁtﬁ”ﬁ@&d HAgR ARy criteria
phed agf.aph shots have been taken and when inmage

quality conditions (e.g. no 20 notion blurring etc.)

for taking a photograph are not satisfied after a | ong

pe itfdefmple embodiment described previously where the selector is the shutter
button 108, the camera 100 would remain in the Burst mode for as long as the
shutter button 108 is continued to be pressed. The Burst mode also exits if a
predetermined number of photograph shots (typically 5) have been taken.

When the Super Resolution photography mode is in operation after selection at step
306, a second photograph is taken and the camera position readings at that
instance are cached. it is noted that the first photograph is taken at step 504 in
Figure 5. Photographs taken, including the second photograph and subsequent
photographs, are taken provided that the comparison between the current and last
cached camera position readings satisfy the conditions defined by equation set 10
as follow. ' | |
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time (e.g. 2 seconds). It is noted that the satisfying
of image quality conditions for taking a photograph
is optional. At the tine of exit, if nore than two
phot ogr aphs have been successfully taken in
successi on, the processing uA8t 208 will combine al

t he phot ographs taken to one another to form one Super
Resol ution photograph 25 using known Super Resol ution

plm—j@%@gatﬂprrbl ning algorithms. It is appreciated
i n anot her exanpl e enbodi pent, for user

cd?ﬂérﬂ Bl 0.Jd &0 laskaOdRe &0 ﬁ'&k’rﬂ &0 on phot ogr aphy
node, it is not a reqwrerrent to satisfy the
caondi tions of eqluatl on set in order to

phidteodfifiasiaas ob el iztdhéPdejiaj HKbled gp §BH§/t'q‘FD%é 10are the same as

O[RE Abfiffordf dfathe SBhRCHE BRuAionelP1 396, distusS&F Qvféﬁlously Since all
phot og raph is taken and the camera position readi

atthe ﬁ%q dingss3rg APTRBatelyazeiadit meanp §heﬁdb%§aﬁnﬁﬁ 1@@1533 to remain
f 'srufét:,taﬁm Oﬂéﬁﬁﬂéry aftbe RN adlivaiibe Rf A4 JupeF REYHBLISH PRBtography

IS en with normal exposure settl ngs. The second
pHB?Qf‘g'F‘é’fB‘l’?r t%tﬁkﬁK%thPWaBH%?WSF‘aW ¥xposure setting

(e.g. underexposed setting). Following that, a third

phot h is 24 taken wth yet another exgosure )
5 e Hg24re229 e, b R otUnA GRU/OE G HED aed mayherponfigured

pft@thgﬂtr@ﬁphﬁhéiﬁdn(ﬁﬁbr%rbﬂiéhufaﬂorﬂs&rﬂ) gt gatrhaeditin @bﬁfpu@tfed time
phot, ogr aphs with different ﬁgsure rates

{ BeSAT (P8 %éfﬁe@Pnd)@ﬁer@r@w&%@ gk Sidandihg photograph is set

prt@\bleotafler{ wen tHae haREIR! kHeOhset Sild Be @fartBe t6 léﬁfuemhe camera
ast ¢

and a camera posjiti re din ti

c gvation o '@@qunewoasj aphaststpeolheh ue&ﬁ?@& @l‘?géeﬁ% %25 ould be
E%é@bﬂl\@fdeﬁﬁerﬂthe|céﬁdi1tloné)are|s¥ﬂ$flea 0, lzdl =0, ladl =

O, IN=0 and Irdl = 0 The definitions of Ixdl, 1Ydi,

IzdI IPAIrdl and ladl in equation set 11 are the

SaTFE sﬁper]FQesIolUﬁoﬁqﬂ'io gﬁ’épﬂﬂsmaﬂe lehies GABR Qﬁedﬁmhle@rhumber of
10 di scusse revi oysl i nce al|

8 %Q%O%a?@ %.;S‘&P’%ﬁ%?&t |k9” 4 WX‘?ft "H%%ﬁwgu’t"ﬁhtc"f‘ﬁ‘BO"S (e.g. no
cmroa bh@find agc. f for tAify & phmgﬁatparare azbt yatrst@d 'aﬂ@raé lbng period of

o5 (4 2 Feobiend RibiesLiAgh S SHIERIRGL ¥ dRDs Augiy pRpdiions for

eﬁ@m@ aq:Homgeém rsfoﬂtbaalpmttw Emamf etxakﬁrmcuedﬁain e phBgraphs
pho In the

i ,ﬁlg%l%ﬁg%rp sa/cfg@s f”b’ntggé/'é%p%'gp‘?@ on, &a%wssmg unq 20% will combine all

( @vee bREPGSIPAY takeh wobmmlansmgowrcﬁmpm sgp@phewuﬁﬁ Bigotograph

B b e RS P g e, UL o

of the canera 100 and it coul d be varied by adjusting

onels arppreCIa?edo {ha% I?l’? Séﬁot te? tex::(ljm[:)le embodiment, for user convenience under
the Super Resolution photography mode, it is not a requirement to satisfy the
conditions of equation set 10 in order to take photographs.

When the HDR photography mode is in operation after selection at step 306, a
second photograph is taken and the camera position readings at that instance are
~ cached. It is noted that the first photograph is taken at step 504 in Figure 5 and it is
taken with normal exposure settings. The second photograph is taken with another
exposure setting (e.g. underexposed setting). Following that, a third photograph is
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20

20 paranmeters. In the exanpl e enbodi nent, the shutter
speed of the canera 100 is varied to achieve

di fferent exposure levels, while the aperture size and
the sensor sensitivity are kept constant. In the
exanpl e enbodi ment, the exteR# of shutter speed to
varg?for t aki n nultlple shots with different exposu

| FEeE Wit yet 2 r SipaeueseingdeCe PYETRERPSEA PeHROH ¢t 6’&58 ‘and ffth
top resHERar SPéh ugh 4 Bréﬂ@e%%@h&nﬁm%h%@hphbf\mth different

the ambi ent |ighting condition has been detected
t h@‘p{?ﬁ‘ﬁ@ﬁ" ates ikt ke ke ekeatishd\kthe photograghs gre ﬁi‘%‘hgmwded that

t hfie RIoRTRINSEATrER its rafrthmmheﬁuah@nas@fca@m esmarh podiforP feadings
t aken b%/%t he canera 100 woul d be autgmatically set to

2, satisfy the, gendifiane siefingshby Weﬁ%"ot"’éﬂge‘?ﬂ%f'o'@)ﬁi and anot her
one at -2EV Takl ng one or 30 nore phot ographs in the
range of +2EV or_ hi gher under such scen
| %qﬂqﬂﬂ@ Se%Herlas@ (b (TS Ipek = Grlne2 28 I Oray
result in blur phot ographs If the anmbient [|ighting
candi tion has been detected by the canera 100 to be

br Igngefdiiens of Bsqu 1Yok Hresl: Irp:} é@b@@r il{B gaHRAMERh ' ATB dhe same as
ofth® laefifesRRTIhé Sake féra&ﬁﬁnbry sétae t@aﬂﬁdl@cu%@Qd mwuﬁ:ybsmce all

autorratlcallry set to e.. with one photo ﬁ)hta en
att wd"aﬂﬁeastapws@‘va%ﬂoow%s he qariga 100 has to remain

a%@ﬁaﬂ%@@étwname?w%t@atﬁﬂt&%éfﬁDR @t@@@w Bodd in order to

automatically and dypnam cally taking 2 to N nunber
oftalfﬁw%‘Fd’@PE‘&ﬁ%orﬁé’é‘écﬂn?}Wa”Vanbl ent |ighting conditions.

The buzzer 220 may be conflgured to sound and/or the
222 may be cogflgu ht u

i f _the
co PXPGAYEIEVRlE @ t‘heoﬁf’“%tegfaﬂs F?é‘x‘?@ 858’!? FHRyehotography mode
S&ﬁah)ﬁfbee% (the Eranb8ebetween, frrsinsRvMes tdre/ qaﬁ@éra&pdmﬁgljllta +2EV
a sti Iatesltlms erlod% "%é?l second after a
pHBYIBFRASIG)-A (NKBR SRISHISR grw{bweahda?ﬁwta@nseétoﬁv Exposure
be:ctirkfNdefiibg astaRihciviisOnGiter dpaed UsiFtubidsikél ah@ sensor sensitivity
aldﬁrrred to adjust the canera, EOSIIIOH unti |

t he
i PYREraL (0 andytticopldeRe varivd Ry Adisling S5 4 neref isse stated

Wpakshétersd e erd éﬁérﬁﬁle%ﬁﬁbdrﬁ@tcmdsﬁuu@ﬂspeécﬁoam camera 100 is
sati.sfied aqr

t ogr aphy node exits
HOYRMSH & BErayh Y ﬁf?d‘é eél%?st“ %’ﬁg\!"ﬁge %P&P&@F‘?ﬁ’ﬁ%é’”d qhe sensor
nm’ﬁgt‘w@far@hﬁé;ﬁ%@@fant siothe &asnphkeembodlheshtatid witem of shutter

t Gpord I Harap ot o PP B R of  CP@r] SHPGRRrRjevale (il HOR

" penddeds fedetdimir(ed. 4hd idsdied fsithe.cafferd 100.s not ed t hat

25

30
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the satisfying of image quality conditions for taking

" a photograph is optional. In the exanple enbodi nent

dens eiid Betnmé ewibddmisnt Vihtiecarhbientdighied e6nditfort i been detected by
- the camera 100 to be dark conditions, e.g. at night, the predetermined minimum
number of photographs to be taken by the camera 100 would be automatically set to
2, i.e. one photograph to be taken at OEV and another one at -2EV. Taking one or
more photographs in the range of OEV to +2EV or higher under such scene lighting
contrast conditions is omitted as it may result in blur photographs. If the ambient

~ lighting condition has been detected by the camera 100 to be bright conditions, the

predetermined minimum number of photographs to be taken by the camera 100
would be automatically set to 3, i.e. with one photograph taken at OEV, one at -2EV

-and one at +2EV. Hence, advantageously, the example embodiment is capable of
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shutter button 108, the HDR phot ography node nmay al so
exit when the shutter button 108 is released after it
is pressed. At the tinme of exit, if nore than two
phot ogr aphs have been successfully taken in

successi on, the photographs @éuld be 20 nmerged to form

CoRBmayEHly e AYPyTEREA8 P T PDR'GagEEns based on

phaibi@hBiRhting condigngl gori t his. It IS appreciated that
i n anot her exanpl e enbodi nent, for user conveni ence

under the HDR phot ography node, it is not a
r eThe bezzemzzm e @hfigirbe t shthidtdrans tied LE@FzzeQﬁw bedEonfigured

th:?rl érgtl’h?er 5‘? ﬂ'gsr o ecg{%ﬁl%f? S%t?ﬁ H@e@éé%eﬁ‘ig% satlsﬁed (i.e. the

demrlmednm@ﬂlthemamm) hething s@;ﬁulatﬁ@rtimesﬁérﬁﬁt (@k). @ second) after a

ti ay 214 of
 DRnotattad R=EE Sl o e RS IoBE D 6 51 Srke s IWhen that happens,
asieaisat eull bé didimedupeid)3e3ed dhmer sﬁdﬁﬂjm the conditions are

P oetd e iracnzd) sad hEpARRuSlE beldualen wien dhe panditons

40dre@atistRd opfwhendhs BDR pHotdgraghsimodeexitel t h ref erence
to Figure 7, an icon 702 may be displayed for HDR

phot ogr aphy node to indicate that it is cached and
t HEheUHBR plidiography irfdee IR Wheh algs awdﬁtdmdedhwmw wibhytograph

eI ect t he con, 702 t he r
o (PR Db basth tpprEarmbhen e unias Al SErdiiont o naypotianbluring)
3 EfObEkmgsp;bI&x@g}aﬂu aret nbt @aﬁﬂﬁgd aftbi ®1donh Ypetibe of@ne (g 13Wseconds).

|t e ok S e R0 BEimeR B Bne g, 5 42K55Y =i otograph i

apc;meﬁalatretde exBmble mmumbm&fe@ambedq)rﬁwb@ay :waete nweeeRctor is the
| S (0] SCreen t he ect

opreBre Bl 308 cIne okl diptediFpBarisyeBak ARG ahen the shutter
dltamﬂoay’ﬂm ispteleﬂa&%ciCJEl’fteIfq heis p@eﬁﬁlgfgrtﬂ?rt{n%é of texltSilf more than two
a ci at.e In the a 0 e.ex e
B EHEEE iR Pegh S e oe HDY P ForHEr s Utte A aBrophs would be
meérggd ao harmmdeﬂﬂmﬁahgm@fé;glgfr&b be stored e tise FgRovabR solid-state
t e cou che 0 om aut ona

O ARE st ko BN st shABhBrharR oG alaorte:

be automatical ly activated by the canera 100 even when

its. conditions for sel ection are sat

iR Pl ety anging? Sl SuBoieitf Lo somvmniprpe under
dehe HRR pofograptiyesmotde, s gbt at lequitkenersti tonsatisfys theecdnditions of

the 5{'] %16} hgTdéPgiwbﬁ%%ﬁglgea@f%g?&gﬂﬁngm sion

_approaches may al so be adopted in other exanple

30

35

It is appreciated that the selector of the camera 100 described earlier may be one or
more selectabie options displayed in the display 214 of the camera 100. The one or
~more selectable options are associated with the Super Resolution or HDR
photography modes and are displayed when the respective mode has been cached
or suggested at steps 404 or 408 of Figure 4. For instance, with reference to Figure
7, an icon 702 may be displayed for HDR photography mode to indicate that it is
‘cached and the user can exit the HDR photography mode by manually selecting the

~ icon 702 using the plurality of operation buttons 226. Alternatively, the icon 702 may
‘be displayed due to a suggestion by the camera 100 for a particular mode and
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15 enbodi nents. For instance, neural network, fuzzy

| ogic, inplenentations involving machine

| earning/training, and the |like, could be enployed. In

the case of soft decision approaches, the conditions
determ ni ng the phot ography de selection decision

evol ve. a adapt..t o user usa atterns. 20 It is. .

o RO N BPRr T ik o MR Selth b PeiioR s o pereciated
betrha&edn?tehfqmig? !wrl;qbodiméht mpoahé ]fdiz;pllqéseﬁwwai tﬁa@el g Screen, the
capt,ur.e .the |ight sensor . of the cangr .at

o SRl onS s S Bt uaucon FE AR @ptiohs on the
di gutimkcreenpass 216 and the inertial sensor 218. For

i nstance, conputer vision techniques making use of

QpenCV, a conputer vision library, may be enpl oyed.

Ceh &y apgryciatel ehAtie e dafevh vod o theraanipRcéniBadimBat, any one of the

oo e Ra S B el KT apdes 4o Gonarat i P sogpe that thoy
GOCdmc&BESWFGfedgcﬁﬂtffﬂﬁﬁom Eh@hﬁa@:ﬁtserectiorﬁlmghoﬁédti off PAotography mode
I M C ur eda, .. o, nNore mages ar e S | s

- oyeid potbe pipiatioally agtivalerby hecmess APQ pueh whets conditions for
c asdiediontars s4tRHI&GH6 or the second reference frame

cached at step 602) for conparison. An appropriate
algorithmis utilized to cal culate 30 the honography

beEqueion be T eftarasegarmpeg enansusdef Had dediion BRgBachRs in which

tography node is then sel ected according tQ the .. .
P e PEeRBD i SREG: the phogaradhy B e maan gty fqd onditions. Itis
angiphediated lalaml @fieddaibneiroatiesi riapaRbER] ad&led Mbthehexample
camer a,.cou

enpl oy one or re met hods. of _canera. . .
o EralToe: Bt PoiRos dieura EpiTel 20 BaimiBp Fgeniadens involving
g gaazcliggé ﬂéﬂéniﬁgﬁﬂ’ﬂﬁtﬁr@, Zha @edikel cuelezlg@@wmweﬁi gﬁ I3RS of soft
{0 detect aner a.nove nt. . re renc .
¢ SISEF U 8PS0 e TR RS GI-GE TGS 41F BRPAEPBK Tibigeselecton
ofdegisitan@dfolve articriagt todiskousHyepattepise enbodi nent of the
present invention is described as follow 5 At step

802, sensing scene lighting (e.g. step 402 and 406 in
Filtpsrmeentionedieadiee fha8 Camemanecimeny detectiorecnuld be based on imaging,

c _ . L our _
aPeer e n BahrriNagefoal sy ihe 0 BhE, 18431 ng qamera 100
s @t qeedatedrdnerty imgOnteosalss disterd ofjuding theedighal fdompass @16 and the
of: r p j . - ;
iR, o €085 bR RIS T 85RRse, peking use of
mé2ren®a sexprapvieroisiorelirarypiay the empieyed. Gengrally tthe stepd involved
I L& 3 e : [ erof +the
opeérzs}atgﬁgc')@err%h eéﬁw??gm@tﬁ%%]p ’Iru?@{; qg]tﬁggg’egg’ngg’sg?’s"' 1qondof¢'o on, at
oreedntenmined gpenvalsi ory. ralddwubBdeor 66 foomedi peosgcond. Thereafter,
d%‘rﬁdh%dalp%eqﬁlgaeéééﬁﬁﬂeﬂy ﬁ\% or more images are kept as reference images
(e.g. the first reference frame cached at step 506 or the second reference frame
“cached at step 602) for comparison. An appropriate algorithm is utilized to calculate
the homography between the reference image and the current image. A
photography mode is then selected according to the camera movements derived'
from the homography. In another example embodiment, it is appreciated that the
‘camera could employ one or more methods of camera movement detection, for
‘instance, use imaging, use the digital compass 216 and/or use the inertial sensor

. -_218 to detect camera movement.
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with the novenment of the canmera, the scene |ighting,

and the selection of the selector. It is appreciated

that in other exanple enbodi nents, the digital canera

100 as 20 described with reference to Figure 1 could

i nstead be a canmera modul e edBedded in a portabl e

device (e.g. nobile phone, portable digital assistant,

a portable gamng device etc.), a webcam a video

c awthaeferericheo Fighse 8, Mpmpthoaidof s€lattirgén apsragbh &iode of a camera
enbodi s_can b made to the nmultinpdal canera .ES
AR S WL R AT SRPGITRLOLHC Giseal PEeNIRR de dereriged as follow.

camera by those skilled in the art having the

t [ f th be
{RERRBN, Bl g R S Pl Bt .
under stood that multi nodal canera and the met hod for
t t [ ta b
© oA e M4 fere Bt oY Ba e the camenh A s R /b Figore 3).

only, and that possible nodifications are to be

n ude n,the |rrB of th | osure. 28 .
oL BB B06x deletiing SelBod s & seigiian of fercamSa. fauseleptor being
a foaseleatrng betwisehzoRtst Set@Pope ios Mi@e opersion Insdeytased on scene

detectr venent of the caner ncl u
oA dincT S Thy FR One vt AParaiorRigpa fgsed on novement
prmrttnercapieya(eig.tae;bsogrrseigecéapn of a selector of the
canera, the selector being for 10 selecting between a
first set of one or nore operation nodes based on

S cAstep Isnghﬁelé@rr@meaofstﬁé opdratieh médemeomrthaﬁfse and secon'd sets
atl on nodes

o SR BB Bes Bev ot ombeRgin i ag iy Jalf associated
anglitts ereo pebveaiehit of theovamera, the scepelighiing) dmidgees fMsaidn of the
on i%gditi ons defined by data associated 15 with the
At of the camera, the scene | i ghting, and the

sel ection of the seI ector. 2. The nethod as claimed
in.claim th dfurth detectin

adt 5 BaflebptaroRal i (s P bmBR. eF Bt bieniahesiiiel RemR@ 100 as
datescatssbwitiatefelentd to Fiherestkeud iimutoanf bé heasereaiodule embedded
o rﬁo‘?’t%%le device (e.g. mobile phone, portable digital assistant, a portable gaming

device etc.), a webcam, a video camera or the like.

Many modifications and other embodiments ¢an be made to the multimodal camera
and the method for selecting an operation mode of a camera by those skilled in
the art having the understanding of the above described disclosure together with the
drawings. Therefore, it is to be understood that multimodal camera and the method
for selecting an operation mode of a camera is not to be limited to the above
description contained herein only, and that possible modifications are to be included
in the claims of the disclosure.
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data associated with the duration of hold tinme on the
selector. 3. The nethod as clained in claim1l, the
net hod further conprising: determning state of the
sel ector, 25 wherein the data_associated with the
sel ection of the selector co@ﬁrises dat a associ at ed
wWth the state of the selector. 4. The nethod as
claimed in claim1, the nmethod further conprising:
f aCLIAIMSt i ng capturing of nore than one inmges under
the operation node, 30 the operation node bei ng one
of a group consisting of: Panorama photography node,
St &r eosaopiethodhfdlr ogleqiinyg  am dsperatlBi Alodehot age@pbra, the method
taking.node, H gh Dynam c¢ Range i magi ng node, and 35
SuPdPP#%1 uti on phot ography node. 29 5. The nethod
as cl ai smaingscdnailighfing;t he net hod further conprising:
selecting the first set of one or npre operation nodes, .
¢ hr oughiGieF i, MORRAT o e R o Be btk dgteston of rotational
senecéinagt fohPaseeapissdbgebhgne or nore operation
t he sel ec

nodes t hrough a , second button of or. 6., The,

met hod %%19% REgeyqn 8Pé’i Prigctor ok “F%tcﬁm?r?*uhen%?!ec“ q’e'”g for

C osgdedtingnigetweah ar firish getaditoidl bl nfitghe D pesationahoti 8BS bess® oh scene
conditions for image 10 c

to. fulfil apturing. under the

o I8P S R eeons SOF 08 O A SHOTR SREFEIGRIOHRS BRSd PR, movement
t hef thechmerd; wndher conprising: the nethod further

conpri sing:. determ pi ng shutter eed the capera;

a1 g o B e desation PoRatamdba B Fil shaind sets of
coclirdah i b mse @bgé'ramed rhydeinbasedd6 %L}ditieds ‘ﬁbglhbd b?ldata agsociated
shutter speed o e canera., 8. The nethod as, cl ai

Wi Sfe FRYSedt of ey EaBet oS erens H0IRth er g the, fiecton of the
cagadgc@orconpri ses conpari son between i mages captured by

the light sensor at 20 predetermned tine intervals.

9. The nethod as clained in claim1l, wherein detecting

t 2 novEmemethold as claimed in claim 1, the method further comprising:

detecting duration of hold time on the selector,
wherein the data associated with the selection of the selector comprises
data associated with the duration of hold time on the selector.

3. The method as claimed in claim 1, the method further comprising:
determining state of the selector, _
wherein the data associated with the selection of the selector comprises

data associated with the state of the selector.

4. The method as claimed in claim 1, the method further comprising:

facilitating capturing of more than one images under the operation mode,
the operation mode being one of a group consisting of: '

" Panorama photography mode,
- Stereoscopic photography mode,
Burst photograph taking mode,
High Dynamic Range imaging mode, and
~Super Resolution photography mode.
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the canera conprises using a digital conpass, an
inertial sensor or both. 25 10. The nethod as cl ai ned
in claiml, wherein the conditions defined by data
associated with the novenent _of the canera, the

sel ection of the selector, afd scene l'ighting, are
fixed or evolved and adapt to user selection patterns.
11. The method as clained in claim1, the nethod

f ub.t her Themethed agclaind&d ih dgimay,i thg nteteod further eomprising:
sel ecta tjQns i n i spl ay; and sel.ecting t on
or nor eg‘l's'%?t@‘ t |'irsﬁ5??8ﬁQ”Eo°%gl°é%t°p8lfa"é’>?i riodgs ro8R a first
oplewtini afrthe reldetor;lghd A nul ti nodal canera conpri si ng:

35 a li nsar for sensi scene |Lighting: 30
rovererto R B o Reansh 855 b S8 c e Frore SRsvan Meses hgouoh 2
c assmoad ibottbo of thg sd¢atot.i on of rotati onal novenent for

Panor ana phot ogr aphy; a selector for selecting between

a first set of one or nore operation nobdes based on

scgne | Thghiiettopdaadclainseetiaruthiset, té netisodfurimer eomprising:

oper at i . es.hased on enent of, the. caner.a; .
and a paﬁ%(r:néé %ﬁg %ﬁlﬁf'g faoys%re{’rfg%tei %ad“%rﬁetoo{'l'ﬁil r?é’ﬂg&'cms for image
opmphtringnuinderdths opemtionhmode.r st  and second sets of one

or nore operation nodes based on conditions defined

by data associated with the novenent of the canera,

t e scefte healiinid ag,claimedt iheclaitD 15 dhe otetibod dlirtidrecomprising: the

.S le. ) e. nultinpdal canera as clained in
%Sfrt“lhibg Eurtliﬁ‘:f goﬁ%nﬁ n
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clal dal canera further conprising: a
ti mer fdaterooningishgtteiuspsedat tied chvakrh; tande on t he

sel ecta [ ein. t SQC) d with th

2ol oot [Sstecho MHE bERub fddl Bt AhEH eI Gefingd by data
w t h t ressdciated with tife dhoittdr spers ofithé leemsed.ect or. 14,

The multi nodal canera as clainmed in claim12, wherein

the data associated with the selection of the
sd. ect dhecorfiodsas glaitaed imskimi Ht whensirt Hete2ng ttiae enafement of

t ti . r Laioed i.n
e SEHEP Qo DBt ARER) R0 Bl bELAE otk Soncr a
c ppedatérmgneat timeinkervdlan one i nages, the operati on node
bei ng
9. The method as claimed in claim 1, wherein detecting the movement of

the camera comprises using a digital compass, an inertial sensor or both.

10.  The method as claimed in claim 1, wherein the conditions defined by data
associated with the movement of the camera, the selection of the selector, and

~ scene lighting, are fixed or evolved and adapt to user selection patterns.

11.. - The method as claimed in claim 1, the method further comprising:

displaying one or more selectable options in a display; and

selecting the one or more selectable options to select or exit an operation
‘mode.

12. A multimodal camera comprising:

- alight sensor for sensing scene lighting;
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one of a group consisting of: 25 Panorama phot ography
node, Stereoscopi c photography node, Burst

phot ograph taki ng node, H gh Dynanmi ¢ Range i nagi ng
node, and Super Resol ution photography node. 30 16.
The multinodal camera as claffed in claim12, wherein

t he sel ector fo ritsi nﬁgetvvo E)uttons one of icF hs

for sel BOYFRGN $5UPSt S ofer ofietegingdpaverpg; of jthe camera

n})ilhetudir@’ttbtédftﬁ)mcbfheratibﬁalfrﬁcbviﬁérﬁ%ﬂ Fﬂg’ldrhmasiﬂmﬂcﬁh Whapiey;

of one or_ nore ._operation nodes. 1.17. The .

mul ti noaaﬁe'%cé%@&p%%e@\"gi heteen %%ﬁﬁ%?ﬂ?ﬂ%r%ﬁ ppore operation

al modes pageden saeme figetigafd t sat@idnsandf @uedsr Mons &peration
ondi tions for inmage

of tHe ﬁan%atofulfil !

caPPars RESThaR Mt of BeiGNefBde. 5 18. The

muatd nodal canera as clained in claim12, wherein the
processin unjt bej used in determning shutter

P ocq” o MonssBintait o sbeling Bn o T oPailioh Meges from the first
beénétgs:e@irﬁbgaé_dﬂonblw rgba@coﬁ@b tign mdddestt%‘s%d_ . cﬂﬂcér?}tﬁlichﬁf defined
condi,ti ons define ata assqci ated with the shutter

S oDt RS e ih. ey SR T bt e Sokns MG and the
c| seleatibniof tisd aélectb?, wherein the novenent of the

canera i s detected based on conpari son between i nmages

captured by the |ight sensor at predeterm ned tine

I M&r valise ndMimddal candranmdabintadi alafs 1, ahgresllimodal camera
12, wherein the novenent 15 detection neans

cl ai

coﬁﬁﬁ?&%@"%”%ri'%ital conpass, an inertial sensor or

bot h. 24 timéhforrsuniimpdadatic@behéldasnebmatigeseledtor| ai m

12, whergin. the ndi tian def [ ned by. data, associated
wi it RATRSIRL e qate Pspadaled wifl Ine srledianiat ng peifetor gamprises
s adata hesociated vdthethe durgtiohi sidoldtime fonthd selfectirol ved and

adapt to user selection 20 patterns. 22. The

mul ti nodal canera as clained in claim12, wherein the
sel4ect drhe anulfimoslah@amera as claimed in claim 12, wherein the data

associated with the selection of the selector comprising data associated with
state of the selector.

15.  The multimodal camera as claimed in claim 12, wherein the operation
mode facilitates capturing of more than one images, the operation mode being
one of a group consisting of:

Panorama photography mode,

Stereoscopic photography mode,

Burst photograph taking mode,

High Dynamic Range imaging mode, and

Super Resolution photography mode.

16. The multimodal camera as claimed in claim 12, wherein the selector
‘comprising two buttons, one of which is for selecting the first set of one or more
operation modes, and the other is for selecting the second set of one or more
operation modes. |




one or nore selectable options presented graphically
in a display of the 25 canmera wherein selecting the
one or nore sel ectable options select or exit an
oper ati on node. 31

17. The multimodal camera as claimed in claim 12, wherein alarming means
are provided to alarm and guide a user of the camera to fulfil conditions for image

capturing under the operation mode.

18.  The multimodal camera as claimed in claim 12, wherein the processing
unit being used in determining shutter speed of the camera, the selected
operation mode being selected by the processing unit based on further
conditions defined by data associated with the shutter speed of the camera.

19. The multimodal camera as claimed in claim 12, wherein the movement of
the camera is detected based on comparison between images captured by the fight

sensor at predetermined time intervals.

20. The multimodal camera as claimed in claim 12, wherein the movement

detection means comprises a digital compass, an inertial sensor or both.

21. The multimodal camera as claimed in claim 12, wherein the conditions
defined by data associated with the movement of the camera, the selection of
the selector, and scene lighting, are fixed or evolved and adapt to user selection

patterns.

22, The multimodal camera as claimed in claim 12, wherein the selector
‘comprising:

one or more selectable options presented graphically in a display of the
camera wherein selecting the one or more selectable options select or exit an

operation mode.




