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*159159* Sel ectabl e I mage Capture and Transfornmation
in a Digital Canera Technical Field The present

transtormatfon tn a digital s canera and mofiIIEN
particularly, though not exXclusively, relates to a

nmet hod of capturing an image in a digital canerawﬁy*
recongty i on _of ~one or re of : area separation in
the " peietgble Siadd ¢ Afring Pishs Prme fiu™R adBeR sy
real -time object detection with auto-shutter-rel ease.
10 Background In the era of digital technol ogy. the
ta in f photographs is an easy task. The user takes
“SH%%Jgﬂﬂph by using the digital camera to capture an
bnage. and previews the result. If the result is
EATEY TRBUUSEIRCE QriclsdiRle image BRRMUTE And tranpigrggion in a digital
sui tabl e the user can delete it and take another
BIetaing mofppagtiquiariygBereh apt sl usivelypielies & pruethpde! capturing
movi ng object it is not as 15 easy and the desired
agigeg m ﬁé‘lggl%bcaﬁﬁfad’ytrﬁfoaﬁwp@%ﬁ)f VB AYMEr P razea separation in the
manuf acturers have enhanced the technology in their
ERAR PRISCisePaEgD [iethe irigge cag thy réahgi mefobjepalgestiafwitgh movi ng
object. Further inprovenents in digital and
pirpthagerapkyset echnol ogi es have enabl ed a sequence of
the capturing and saving of 20 nmultiple inages for
consi deration and selection at a later tine. Fromthe
I mages captured there may be a certain object (e.g.
Baakiziammdact i on/vista) in one image that is desirable
i n anot her image of the sequence. At present there is
MehetirgbtdaditaCaEmbR el Matiakifd d fPWELobABhsS SArRGL k. BRiser 1akes
transfer of one or nore areas and/or objects from one
OPhotBFHh bl (BGEHe aiRal thferh &F dAbiRe: BfimBuedGRIF &L WsIRIEs Ul If
fromthose areas and/or objects. 25 ~~~~~~~ Frrr el

thk Hshit #ldbdidel khetisershi save it; but if it is not suitable the user can delete it and

take another picture. This is good for still objects but for a moving object it is not as

easy and the desired result may be hard to achieve.

Many camera manufacturers have enhanced the technology in their cameras to enable
the capturing of images of a moving object. Further improvements in digital and
photography technologies have enabled a sequence of the capturing and saving of
multiple images for consideration and selection at a later time. From the images
captured there may be a certain object (e.g. emotion/action/vista) in one image that is
desirable in another image of the sequence. At present there is no digital camera that
allows the selection and transfer of one or more areas and/or objects from one or more

images and the forming of a desired image from those areas and/or objects.
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*000002* Digital photography technol ogi es have al so
enhanced canera systens such that a canmera is able to
detect and track an object or objects desired by the
user. Although this tracking capability may be
useful, it may not be able 20 capture the desired
enntion or actlon for the photograph t he user

L [ X ons,in the hoto raph 5

g“e"%a‘sp% fogregt: té AR flesrBRhERrS et PiéBoct
a net hod fo sel ect

%%“pe { PRl ‘gf%?‘hﬁé‘tfib&ﬁ‘ Ao gD @%Hﬁn‘ ilbppgh this

hod ¢ rlses ca urln a 10 plurality of imges
OGS BHAR - HBREIoLPaRIE P STt s T rrepign or

i portions. |Image data in each of the

%ﬁﬂPgFtWymSP“BB?FF&ﬁ§dF§mf OhSEHIRrarkacior iehe Rhaderarhe
pIurallty of images. Image data for a sel ected one of
#56MlgE the plurality of portions is then saved. Al
possi bl e conbi nations of the plurality of portions of
the plurality of 1images are conpiled. At |east one
opti mal conbination is then determ ned. 15 Any
demmarences of others of each of the plurality of
portions of the plurality of inmges nay be saved with
therdinpgen datraplof asfeet tbet egredddnanafoddackicofble v@age
plurality of portions. The plurality of portions may
beurhadsangommenioe achdigital tireerpl ok aldtioy comhpiiRBESSurind Be
i mage data may be conpared by conparing pixels
plefatityadlihygeand dioting @hadf ki plita@aehinR@edih@n. plurditly of
According to another exenplary aspect there is

porovisdatg@ddieinhRach Jrfe phahiIRG bR Bors FBE& coﬁ@QrteB' kR eARDS the
transformation in a digital camera. The meth

FIARRTY F @Rade @NIHEd dAh Br a Rlidfedlont ¥r Ot bﬂﬁgﬁﬁraﬁﬁq}f ottions is
detecting at |east one desired object I N eac fotRe

PLMEREA. tAMl ;Q)fsmbl'c g@tgﬁﬁanoln gtﬁeg aﬁlt\ (?frpoﬁl%ﬁb fqpé ﬁﬁ&lath o]f

the at | east one object ura

images are compiled. At least one optimal combination is then determined.

Any differences of others of each of the plurality of portions of the plurality of images
may be saved with the image data of the selected one of each of the plurality of portions.
The plurality of portions may be the same for each of the plurality of images. The image

data may be compared by comparing pixels verticallv and horizontally in each portion.

According to another exemplary aspect there is provided a method for selectable image
capture and transformation in a digital camera. The method comprises capturing a
plurality of images and detecting at least one desired object in each of the plurality of
images. Image data for each object of the at least one object for each of the plurality of
images is then compared. Image data for a selected one of each of the at least one object

is then saved. All possible combinations of the at least one object of the plurality of
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i mages i s then conpared. Inmage data for a sel ected one
of each of the at | east one object 1is then saved. Al
possi bl e conbi nati ons of the at |east one object of
the plurality of 3 images _are conpiled. At |east one
optimal conbination is detérmned. Any differences of
others of each of the at |east one object of the

[ h the 4 mage dat a
1H%H%%éh% pg%%épﬂ%§§n8$&¥% gpgggfsoﬁanWE}ect The at
5 |l east one object may be the sanme for each of the
plurality of inages The i mage data may be conpared by

xel s vertically and horizontally for the

g%"'? Bireft Rt i o e it aoe oot comephivairestimviy

nored ﬁg bot h égects the at | east one opti nal

SR Oh ¢ {mage e pepeisheirdsye 20the Birlsisteeidhigeaihe at
the S|ble copbi natj ons according to at | east one
Iggsf ?‘g SR PY G5BT forach efdls plyrilysy émagss- dbe enage data
conbi nation for caonsideration. Each of the possible
BB CRAPIESY $hEPApBE BIXpevrrsmlyane brizprialbt dthast kgt one
obj ects and/or areas fromvarious inmages to formthe
PEs Y ebled nphefgeicrepimaytbaagriovedl y or additional ly. each
of the possible conbinations may be an existing inmage
havi ng one or nore objects and/or 1 areas replaced by
correspondi ng objects and/or areas from ot her inages.
e both dsmegps.ttoe @ Iasrdnheptired enpbaayoraspetdetchtingd s
provi ded a nethod for selectable imge capture and
dohﬂdhﬁfn@ Blreteiposyibié cantihdgioh SdccSraiig i@t 1bR€oRERAGN to provide
conprises determning at |east one criterion for the
dt g ent preRele@aPtonitRchiia thr a6hsidékibR Eath SMHE bRLivlel ease.
At | east 20 one object is detected and tracked using a

®@h@ialiodsMMbat nk& &% hocQBRsuBRY BsiSEMTQEs anfVor areas from various
determination is made whet her the at |east one

iflabds@% FoPm theScolRucteMiRibet Rﬁerﬁzﬁwk@%? %do‘?t%alhc reécth%rf han is

met, the image is captured.

Mﬁlyﬁ(ﬁgbme}tggs ﬁ%ngé %‘r exiffe pl?aoe Esl oaosn%%‘r m%pedobierg% an(g/%

may be store tectT on-and ackin

Af'tle:‘ag rrne%E %ﬁgt éoﬁg%)%{a&one ]fr: tna% Pog gr%gss om ﬁxﬁnerl 1n Qéshe Si gnal S
According to a further exemplary aspect there is provided a method for selectable image
capture and transformation in a digital camera. The method comprises determining at
least one criterion for the image to be captured and activating a shutter release. At least
one object is detected and tracked using a signal from at least one image sensor. A
determination is made whether the at least one criterion is met. When the at least one
criterion is met, the image is captured. When the image is captured. the shutter may be
released, and the image may be stored. The detection and tracking may be by use of an
image capturing processor using the signals from the at least one image sensor. This

exemplary aspect may be used in conjunction with either or both of the exemplary
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25 exenpl ary, aspect may be used in conjunction with
either or both of the exenplary 4 aspects described
above. The nethod of all exenplar' aspects may he
performed in a processor of a digital canmera. The
processor may conprise a sdftware arrangenent that is
oper abl e on the processor 5 and that conprises a

. that configures the processor_to
9%5@*&% RS Hd oSl PRk AL BB a
ry aspect there is provided a digital

%ﬁ%“50¥ EEP$§¥ 8'2 processor, the processor
conprising a software arrangenent that is operable on
the 10 processor and that conprises a conputer program

at configures the processor to performthe above

T HOW SOBIF e fOHISE Flsfu‘?‘i”%awﬂffﬁfé“ Eb}aéwﬁagblr fAn B @evpessor
thag the invention may be fully understood and readily
P hgt ﬁ?‘BbeSF%\%WE%itef@f%é%ﬁ lhatl@ﬂ%/ﬁé?%h%hrapftssq«im/\pda@mw the
descrlbed by way of non-limtative exanple only

pReapresribehisdE ment s of the present invention, the

description being with reference to the acconpanying
illustrative drawings. In the drawings: 20 Figure 1 is
an illustration of an exenplary enbodi nent of a
dregrding ogdmel exempRnrspet Beless proikdetkdiditad garasm ofmirkig a
digital canera of Figure 1; Figure 3 is an
piotagstrribe procesgfr compriSeatoivaearahgca@pt thiedoge FBR RS thent O
N portions; Figure 4 is an illustration of
ProCBEs bmdmtateﬂmpﬁ&ga&ompmh grogad tal eaFigofes 8@ @ﬂfe@sﬁér@@
Figure 5 is an illustration of object “det ecti on based
pdifodtt €& a8eRah@hbodN: 25 Figure 6 is an illustration of
optical selection based on area separation: and Figure
7 1is aflowchart for real-tine object detection
foll owed by auto-shutter-rel ease.

Brief Description of the Drawings

In order that the invention may be fully understood and readily put into practical effect
there shall now be described by way of non-limitative example only exemplary
embodiments of the present invention, the description being with reference to the

accompanying illustrative drawings.

In the drawings:

Figure 1 is an illustration of an exemplary embodiment of a digital camera:
Figure 2 is a block diagram of the digital camera of Figure 1;

Figure 3 is an illustration of the separation of captured images into N portions;
Figure 4 is an illustration of reconstructed images with fixed areas of separation;
Figure 5 is an illustration of object detection based on area separation:

Figure 6 is an illustration of optical selection based on area separation: and

Figure 7 1s a flow chart for real-time object detection followed by auto-shutter-release.
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5 Detailed Description of'the Exenplar Enbodi nents
The exenpl ary enbodi nent is of inage reconstruction
that allows the selection and transfer of at |east
one area and/or object fromone or nore inmages to form
a desired constructed i mage or inmages. The
constructed i mage may be a new image constructed 5
Bela& BRIBGE [ar areas.fromvarious inmges to form
t%g consfﬁﬁ%@é@q?hgé%?mﬂFT%W%%ﬁ%ngy. t he construct ed
i , n existing inmge havin ne or nore
P aEn IR g PRl B B Rt g B0 alnth o wet s
ar eas from ot he es. The real-tine object

d i
AR B D e Tt Rbieb B e B LGS i ‘€ AP pu s e

i e_ghen desired criteria are satisfied. The
%%E‘é‘g%‘e r et HB%%S-ﬁ%'& CPRSTRERY BIARBEAY A ¢ PR dhags eqaistraoged
canera, rather than in an external processor such as,
P QIESITENEOr deds SippLtaBipus ImeeesHo fanmithe @ingiucesd ihagand 2,
there is a digital canmera 10 having a body 12. a |l ens
Alernatiygly- e eprcasd imegemaebeld. exFhee diagk hadincommer mot0
has an inmage capturing processor 18; main processor
RVECITABAIOF e 2zerdprgd B equteaengie ob§cth mdFirguraefidm oier nages.
first exenplary enbodi ment a sequence of images such
Blag regl gimeenpppripletectioname befierk ethe bt tisgesptings fi irsdee when
taken of the object(s) or vista using the digital
danet @ita @ are Afitfed. Teexdhgtyahetioaena bd ferfiaseCia phelkdi € ehl
the i mages of the object(s) or vista, the first inmage
captarader tnd irednl exsuhs pQusREeuilBJesexaaPTeUs &fhduert he
Yth image are each divided 20 into N portions - 9 as
shown in Figure 3. The nunber of portions may be as
required or desired and may be pre-set, may be user
Aethowlin ARYreb @ add it QRERd is Gakdi Seker imeH. R3SARY 2. PRnt NE
density of the data in the i mage. Conparison for each

Md atshedNrdd8a%. Ohe @ik | dad | r
ofafhetY 2§ inage%.“ﬁ%&gbg?g@?%éﬁﬁﬁ%%ggs%ﬁﬂ%%?%?%ﬁgg

fB&ipkocsisée0, ﬁ@ﬁ@@”ﬂlaﬂagi%la)aﬂg configuration,

In Figure 3. in a first exemplary embodiment a sequence of images such as, for example,
a sequence of Y images is first taken of the object(s) or visia using the digital camera 10.
After the digital camera 10 has captured the images of the object(s) or vista, the first

image captured and all subsequence images captured to the Yth image are each divided
into N portions — 9 as shown in Figure 3. The number of portions may be as required or
desired and may be pre-set, may be user set, or may be automatically determined based

on the density of the data in the image.

Comparison for each of the N areas of all Y images is conducted for each of the Y
images. However, the number of portions. their size. shape, lavout and configuration,

will be constant for each of the Y images. Comparison is by comparing each image
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will be constant for each of the Y i mages. Conpari son
is by conparing each image 6 pixel in each portion in
the vertical and horizontal directions. If portion A
when conpared in all Y pictures is has no change.
then one portion A is saved and kept as only one area
Ais required to be kept. it being constant for all Y
LiBIES.. rhd ons A that. i s saved and kept will be
ﬂtnh at o?Ch } E@O‘Fl%rté‘t \Qelrr]tr]ﬁgl\lgjaendtrl a ”é%rfta]‘fif{%awg%(?p%’gfg‘l NP i s
.conpared for each of the Y images. If portion B
AR 1 AT e b T R ord o e e B ke %
ven' change in portion B is

d d, kept.
FRLEI B rBh a0 Po Fo ope o s GGl St sgrs Bivendrirge

for. B and all changes in portion B for each of the Y
PREY %aé’.e‘p ﬁ*lﬁ’zke%‘a‘ﬂﬂ%&ﬁﬁb%fstée IS ERe ik eTe d e oxt apmmion RBés then
gortgﬁqs.of the Y images. Upon conpletion of

OHBEF I YSAAT the Y inpages: | BosYqr B Res changeshamong; thal émages.fvac
desired i mage can 10 be reconstructed by taking one
RATBRREiiS savedBnd kepl. andeyeny ¢igaessiapowion Bde reegrded. iTha safict
joining themsequentially in the order A B. C.... N
RBUETOP APSISE OhSRrimeLe@r Pringel! ofianpescoppooeRtior aatleaahe Y
Optional portions of each of the N portions may be
igeese T eabafg pragsse i qonduveed fooaisthe Ngboitons of th emdesi U

i mge. Depending on the user's interest, severa
@omddtion of @thpaiisvagésll N betiselof e adinane. sa\iedred h@kige can
exanple. in a group portrait, one saved 15 constructed
beragesteed bawkingbhe PaEnGOASB].00KIiNGe &l oft Ja6h SAIB] &dEing
smling. and another may have all persons |ooking

@A Yedubaim 1§ hehcaanapand. & romah B eonstitdBE85 T g,
whi ch portion of B to save. and tﬁgr%ﬁangegﬂ}n B fgnﬂu

HEXEOptRdnhll foftfonS HEGK, & - e | R that fhe
inagempgsgés g basic&?ﬁiggﬁgrﬁ9¥€§?e%F£§%ggg?§%fW1ty
isfies certain

o%st?tgtigrp }lrécc;eggedtir?la%n ngl;eendxtnb Sn Ithgaqlgeef:ﬁ Zna%(tarﬁt1 Sleéerr?l afo“sérycted

d
basi ¢ and predeterm ned criteri

include., faor exanple., that: the image is in focus.

R oo B Rt TR & 1 80K PTF GRS be
correctly taken, a fl ash s required for the inmage to
Cboé‘s“‘tcé?ﬂf‘ﬁ?géa"aéiHa"etaH@efSP%Ss‘HO %ﬂtgﬁéﬁrafréan%w#le%tam;/ar@ﬁ@r
sufficiﬁntly, the 1ight when takingfthe

may have all persons looking away from the camera and frowning.

In determining which portion of B to save, and the changes in B 10 save, a first check is
made to be cerain that the image passes a basic threshold test of acceptability is
conducted to ensure the image satisfies certain basic and predetermined criteria. The
criteria may include, for example. that: the image is in focus, sufficient light was
available for the image to be correctly taken, a flash was required for the image to be
captured and the flash had operated correctly and sufficiently, the light when taking the
Image was not excessive, the object of the image was not moving such that the image

was blurred, and the camera was not moving or shaking when the image was captured.
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i mage was not excessive. the object of the inmage was
not noving such that the imge 25 was blurred, and the
camera was not noving or shaki ng when the i mage was
captured. Furthernore. the _menory capacity of the
camera will inpact on this/ If nmany inmges are taken.
the nmenory capacity of the canera nay be exceeded In
AT OR e é%%ﬁg‘ AT S G S B
rison wt esho d for n th

‘%3?% me’RO“’é?*?ﬁF‘.“.’ s T%@%@\&ﬁ%ﬁ?ﬁﬁ@ Bmlers w@baﬁq
Lo Y. SV Cﬂ ~~PP" (1) NMwhere Nis the nunber
OF |nagé%§i%@P§e'n vertical direction in a portion. M
is the 10 nunber of inmage pixels in horizontal
direction in a portion. P indicates the pixel of row
,éﬁg F col um g in element x in a ch ange set. If Sis

plfosyng gexilaton gt mppedsEbiog comparigohwith # Breshald fsgar ded
as changed. There are two approaches for the division
dsterpiRBepl B DPTEOR At B- -N-pef the nage changesdfiem éghroads o V.
separation and separati on based on special object
detection. As sh ingd re. 2, each captured i mage
is uniformy d.v?ﬁgqmygf__g gertlcal gﬂ hori zont al
directions. In Figure 2, portion Ais not changed in
each of the Y pictures. However, portions B, C and D
vary. The constructed options are illustrated in

ur e. ste can the opti
e Nt e B RS T e eiop ot B B NUAs s
is desired and to be saved. However. due to the nunber
TR AS A ERRSIN AREZONE ASFEIAR INorRoTitat, aindicpestst bixgl of
t he nunber of possible options generated may be so

rbariged agurhd jhie cleMehactin £etlangd det. MRY RGMalRe (1A AKERKredhbId.
for the user to check them

the portion is regarded as changed.

There are two approaches for the division of the picture into N portions: fixed area

separation and separation based on special object detection.

As shown in Figure 2, each captured image is uniformly divided in the vertical and
horizontal directions. In Figure 2, portion A 1s not changed in each of the Y pictures.

However, portions B, C and D vary. The constructed options are illustrated in Figure 3.

The system can list all the options of the constructed images for the user to decide which
is desired and to be saved. However. due to the number of combinations and
permutations that are possible. the number of possible options generated may be so
large as to be impractical. It may not be convenient for the user to check them

individually. one at a time. on the display 24 or on a computer (not shown).
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25 individually. one at a tinme, on the display 24 or
on a conputer not shown). 8 One preferred option is
to make criteria for the selection and let the digital
camera processor 20 pre-select optimal options from
al | possible options. The fiser can then decide those
i mge or imges that are desired fromthe pre-sel ected
options. The criteria 5 may be pre-set or user

sel ected froma nmenu. One such criterion may be that

subject (h fa l.o0k oypar ds the
@Jc&é&&ref@%ﬁ%% to gn i (‘6119%1 l"or tﬁe f’]ezeckﬂlbwqgtf g cﬁgggfaé%etr? on
) & qrl chnol S sucp exa
‘% ?f’efso Chhas o ?1 OPYQIE 2’%&% Ry ‘Gg@?f’fis r‘u‘é‘%}iﬁa“ thé

caneras such for exanple the " Sony"
“%E\abéi’seé%%a'“é‘%q‘f@f &‘f"‘ a&%‘i?é‘ o ftss@hﬂ@yesse cerheRioph hbr grieria

t use face recognition or 10 face priorit

‘P%@ﬁrﬁ’bﬂ'?}@?re‘ése%%ﬂ&%eg Eomegpramr Ors gich amtemwsmstsoa\/asof the
"N kon" " Cool pi x" 7900. 5900 and 7600: and "Fujifiln
supieqi fpimen) fage 1§ Ipekingpwardsine Sper 1GEddes cap Aok wipeikgown
also a simlar technol ogy. Mrre preferably, it may be
fasr dgsriing B MseipoAr datcbeelowes shelsedfor oxantriie tfanwhich has been
detection proposal of M ng-Hsuan Yana, David J.
fpﬂkéﬁﬁhnBGHGknawed@ndcwmhmyaChnsﬁhehmnmaners&ﬁbtectlng
Faces in Inmages: A Survey" as published in | EEE 15
“Tybaishat dighs comeRAIICeH YBAQRhey S krferaditlatMIE it cognition or
Intelligence. Vol. 24. No. 1. January 2002. The
fa¢d friefifyaedhasloies &ethe “Catonenanal ussgothatikeh “cobBix”
faces in the picture are smling. The canera

008G Hd B0 Wnbi Hriiteh efFeBine RRAMCH, A AfréSroﬁt Fb 398 r"P(Jc is

detection of optimal constructions using face

zfls%%‘%gﬁ‘l & 'te‘ag?ol%dl\/foﬂﬁ:ﬁefgﬁgd qprtna abesk?\clf)s emo?gnede?ectlon based

etectlon constructi ons

(91%{3'521%&! C%?ECUO § 55@?&\5 §5‘—|1|suan hou Igavn J 1eontqar1]1ean$Q18r§ndra

er of constructed |na es
ecogni tion and enotion.detectio crlter
Ahu e lg HUB 8T g)fe e [ért“e%ce(sén g“a"ss IAaglﬁ% ey PORKY! g’ﬁgf’b%ﬁgph)
bhere na% P qﬁx nmum nunb faces recogni zed.
ARFe{tion fraPHterpATIFE@na MackiRg lrgqlhlaéace t/Rk 2f-rhigg & Jpguary
t aken. The maxi mum nunber may he preset. or may be
1p02,The gpiterig fanﬁ;&);etd@b%\'ﬁ@p]@rﬁott all the faces in the picture are smiling.

The camera processor 20 will therefore conduct a first stage of detection of optimal
constructions using face recognition. and then conduct a second stage of detection of
optimal constructions using emotion detection. The final result should be a small
number of constructed images that satisfy the face recognition and emotion detection
criteria. For a large number of faces (e.¢. a large group photograph) there may be a
maximum number of faces recognized. and if their features are satisfied, the image is
taken. The maximum number may be preset. or may be user set. It may depend on the
processing power and memory of the camera. Furthermore, there may be a
predetermined time limit so that if all are not satisfied within a predetermined time, an

operator of the camera can decide whether or not to proceed with the image capture.



processi ng power and nenory of the canera.
Furthernore, there may be a 25 predeterm ned tine
limt so that if all are not satisfied within a
predeterm ned tine, an operator of the canera can
deci de whether or not to prfoceed with the image
capture. 9 Fixed area separation is relatively
sinple. However. it may separate the picture into
portions until each portion is too small for
pro gé§iﬁg..wbregﬁenn.a fhange fromone imge to
anot Her CRRSHPATICHIESY FPelevialE e rt TR ¥pURE AivtPicamies.
For exanple. a 5 recorded change in a portion of all Y
?%‘G‘éé‘“?‘)ﬁﬁ‘ﬁb@r%’e‘s K915BRY ferprecgsinee Mg vesta chatgedem one
noving in the background due to the effects of wind as
PREe LegodrdraYgReIvde IFglgeat praunimpgeant chatres. For example. a
i nconsequential change in the record will create too
EQiSedshrnss isa pestion efedllet inagas may brotue splalyed thi drands offetaod
is to detect the object of interest. for exanple, the
ey nfteckack arpndidva gethaefias ofivlind dsehesepanat & images is
according to the detected objects. Only 10 when the
deyi Feedneshjpagotmiatthangen ite redoed ehiange: weeandediondHogur es
5 and 6 show object-detection based separation. In the
sieeinpl dy yore frgelt zene miethosd haswdetéd ee@bRE® f{HeL b B8Siple. the
detected in the i mages. Face A does not change for
leawh fot. THehead drémgels be £peeed BecdRttheGo MRt ©d S9E®s. Onlv
extent in the Y images. Al though background 15 detail
BhealtsCdeSiRANGRS:s chingt S (ROhaBfe CQAGRAI N @S i s i nherent in
face recognition and face priority technol ogies.
Therefore, the construction will be performed only for
the objects B and C as they vary through the Y
Fip@eeSand Bihsw lo8; i habd - AGEOL A REL Yo Be
e e oS bt G U S P Sy
i at. [ ' B_and .C such it is now
P e T
Lty i s reduced. 20 Processing of the objects B
O TR Pt A ENBE T s/ PTG BBript droyehathoaun
(%gaqgh@;&wanve, alu\grocesses age,activated_after
Capt ur T hg ¥ hEJRLC! CORKR 357 plebe e iyfateeenpionard fage er
al |. th% inage§ ar e c%ptured.,AlL the i mages _
priority technologi®s. Therefore, the construction will be performed only for the objects
B and C as they vary through the Y images. This is shown in Figure 6. Accordingly. the
number of options is reduced (Figure 6) as the only variations are in objects B and C. As
such it is now easier for option selection, and the processing complexity is reduced.

Processing of the objects B and C is as described above

In the exemplary methods described above, all processes are activated after capturing Y
images — the processing takes place after all the images are captured. All the images
captured must be registered in the digital camera processor 20. If the image resolution is
high. registering and/or compressing the images is time consuming. and large amount

of memory 22 will be used. In a further exemplarv embodiment as illustrated in Figure 7,



captured nust be registered in the digital canera
processor 20. If the imge resolution is 25 high.
regi stering and/ or conpressing the imges is tine
consum ng. and | arge anmount of nenory 22 will be

used. In a further exenpla?% enbodi nent as illustrated
in Figure 7. 10 object detection may be used at the
SlieRaLoibRRLUEd ey j Bges. Rr Qgessor
e PR B BEPHERPRRBnd [Ra%ce SLe ExﬁF

packi hg., | fromthe pturin
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shutter
nmxbedsmf 791 ). The criteria are then set froma
nenu %@ W&nera display 24. The criteria may be.

for exanple. 10 face to canera and smling; (b) when

the shutter release 16 is pressed (702) object
etection and tracking takes place in processor 20
FREYetSI MG St he signal fromthe CCD processor 18. The
user does not need to continue to press on the

shiff t ershpiredepse 4s5isaoptities sdrmadandorisanod 701 r. heaseiddie

shutter i mediately, but the face detection al gorithm

st Her st & d rogatopshe debreantispiay@e Keheatiterib acebe for éagiple.

i mage area: (c) the image is considered by the

pr fcemsome2@nd onitieg.ermine if the desired criteria are
net (704); and (d) when the desired criteria are net

(705) whivetht Srager reisaseapispi@sed (7618 o5Bd i ©EiohBnd FEkERSRE
and the image is stored (706). 20 This process may be

usgided if pRkcass 20f(708) ukife 8@dicht iGN Qe EB® REQSES$S. The user
descri bed with
does not need to continue to press on the shutter release 16 as the camera does not
release the shutter immediately. but the face detection algorithm starts and locates
and tracks all faces in the image area:
(c) the image is considered by the processor 20 1o determine if the desired criteria
are met (704); and

(d) when the desired criteria are met (705) the image is captured. the shutter 16

released, and the image is stored (706).

This process may be used in place of or in addition to the process described with

reference to Figures 3 10 6.

Naturally, face recognition and face priority are not the only relevant technologies used.

Feature recognition and feature priority settings may also be used, amongst others. The



reference to Figures 3 to 6. Naturally, face
recognition and face priority are not the only

rel evant technol ogi es used. 25 Feature recognition
and feature priority settings may al so he used.

amongst others. The 11 feature may be any discernable

feature in the captured image: a building**, tree,
rson, thIete sportsperson. and

?é e a"rhd‘sccf‘k‘éégg% i pangyred megssI batlginadsectessel.
mde emm1nﬁpts naﬁjcontaln a software 5 arrangenent
PECp&r IS5t FOBPIAR 3 seB&&or 20 and t hat

conprlses a computer programthat configures the
processor to performthe nethod and/or functions
fm'crlbed above. Wil st there has been described in

TGP Mg FEemplryEERSALs @xdemibasiyenebadiomeint ssofvare0
the present invention. it will be understood by those
LRangqedt thal it ARSrabbctbE BigyesewRE enchidl cotripabesmnyputer
variations in details of design, construction and/or
BpErEthabernfaychige prackssorwi nendum thdepatotiiangof fufdtiohd@scribed
present invention. 15 12 The Cainms: 1. A nmethod for
ag¥ect abl e i mage capture and transformation in a
digital canmera. the nmethod conprising: capturing a
plurality of images: 5 dividing each of the plurality
of images into a plurality of portions; conparing
Whig hettatapbden desadbedod the fegolinardabdribiordxe ROl @S diRbs of
each of the plurality of inages; saving innage data
tfl@]vrteia:nSE‘{ eadbed winee odderanh b@fhoEJ’s‘]‘(llQh Wtﬂ!& {et:B/no@Jm concerned
portions
that many variations in details of design, construction and/or operation may be made

without departing from the present invention.



20

conpiling all possible conbinations of the plurality
of portions of the 10 plurality of inages; and
deternmining at |east one optinmal conmbination. 2. A
nmethod as clainmed in claiml, wherein any differences
of others of each of the plurality of portions of the
plurality of images is saved with the i mage data of

.ected one of each of the plurality of
r@%ﬁ??%ﬁ%. 1-5 3. Anethod as clained in claiml or
claim.2: wherein the plurali of portions are the
s a%em B fre ec%%‘P‘¢f%—'¢6FW§|aP% 6 ansforARYEE a digitalcapmerenibe
as_clainmed in am one of clains 1 to 3. wherein the
i MEFEOYSWPISPE conpar ed by conparing pixels vertically
and horizontally in each portion. 5. A nethod for
sel ect alSPREVT MR EAP I e#¢std transformation in a
digital canera, the 20 nethod conprising: capturing a
pl ur al i 4V 9L Firige e PHEliBeef ingeestint e abtraltnef rdemins.ed
object in each of the plurality of inmages; conparing
i mge d&PRPIHIE @agtiagtp eech obthetieality of masdns Gneadibjfeiat
for each of the plurality of images; 25 saving image
dat aPh@ingofgelagest ed one of each of the at |east one
object: 13 conpiling all possible conbinations of the
at | eastsaomeingigp dut fooh stitreed @lewr adchtof thefplukMBOEorrnel
determining at |east one optinmal conmbination. 6. A
met hod asmoiliap Ak dodsibletombifabonswi el RalaNyf ;Q)infdcngf)ﬁt‘ﬂg €s
of others of each of the at 5 | east one object of the
pl ur alurdliyv efimagmges i s saved with the i mage data of
the selected one of the at | east one object.

determining at least one optimal combination.

(S8

A method as claimed in claim 1, wherein any differences of others of each of the
plurality of portions of the plurality of images is saved with the image data of the

selected one of each of the plurality of portions.

Lo

A method as claimed in claim 1 or claim 2, wherein the plurality of portions are the

same for each of the plurality of images.
4. A method as claimed in any one of claims 1 to 3. wherein the image data is
compared by comparing pixels vertically and horizontally in each portion.
5. A method for selectable image capture and transformation in a digital camera., the
method comprising:
capturing a plurality of images;:
detecting at least one desired object in each of the plurality of images:;
comparing image data for each object of the at least one object for each of
the plurality of images;

saving image data for a selected one of each of the at least one object;
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7. Anmethod as clainmed in claim5 or claim6. wherein
the at | east one object is the sanme for each of the
plurality of images. 8. A nmethod as clainmed in any one
of clainms to 7. wherein the imge data is 10 conpared
by conparing pixels verticilly and horizontally for
the at | east one object. 9. A nethod as clained |n

any one é obj ect. no

| a
nt er est %Inlpﬁmu aﬁ%ossx E albm&tlﬁlést(ﬁg L feast o e%caglf) ‘h%my

one | a ! 9, wherein the at |east one optinal
nblaaéfb%Pgw!ee?grn1ned by conS|dering all the
pOSSIb|e conblnat ons accor -1 to at |east one

crlterloﬁeFBmHkﬁveﬁeO%tmre me Rt e- selected
0 ation for .consi deration. 11, A method as
%I gub fﬂ%@‘aod. 3 cppeddnslaigt g oYhereimsany differqryes Wéﬁéﬁ 9 el thsfat
ssible conbinations is a new i mage constructed
eﬁg OBhY Bt &f B alug v dmaces isoiYsfariiiohs macerdge sf the
forn1the constructed i mage. 20 12. A nethod as cl ai ned
|n“&ﬁ?d@H%0@$e€N§FW§WPbF@ 10. wherein each of the
ossible conbinations is an existing i nage havi ng one
r Arfestodgbcleipest ianldinop ongleiass. vépteacibeat 1mpt one object is the
correspondlng obj ects and/or areas from other inmages.
13sank fpeabiooll thoplusbthedtatdee | mage capture and
transformation in a digital canera, the nethod
% ofprdtigidrag claifedde gy aie i tigingt s todasheroif €heGibgedaion f or
the image to be captured: activating a shutter
r et@amesd biéomﬁbetrle(ptxlel’qgeraﬁﬂl\tahaﬁdﬂdagtaﬁl‘l fok 28811eR0&he object.

obj ect using a signal fromat |east one inage sensor:

Tenandihadial glaintedtii gn@dne beasinsonge sChhdr&h bANodi&: AR indid
is ignored.

10. A method as claimed in any one of claims 1 to 9, wherein the at least one optimal
combination is determined by considering all the possible combinations according
to at least one criterion to provide at least one pre-selected combination for
consideration.

11. A method as claimed in any one of claims 1 to 10, wherein each of the possible
combinations is a new image constructed using objects and/or areas from various
images to form the constructed image.

12. A method as claimed in any one of claims 1 to 10. wherein each of the possible
combinations is an existing image having one or more objects and/or areas replaced
by corresponding objects and/or areas from other images.

153. A method for selectable image capture and transformation in a digital camera, the
method comprising:

determining at least one criterion for the image to be captured:

activating a shutter release;
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when the at |east one criterion is met, capturing the
i mage. 5 14. A nmethod as claimed in claim13. wherein
when the imge is captured. the shutter is released.
and the image is stored. 15. A nethod as clained in
claim 13 or claim 14, wheré&in the detection and
tracking is by use of an inmage capturing processor

' i : t at |.east. one i e ensor.
1o 10 ' Mk gl aliROADS Ak obfaRkng3SshTIRG 1 orh

conbi: [ Mth the nethod of any one of clainms 1 to
11. i@%&fgﬂ%¥god as claimed in any one of clains | tof
the di o EarmBAr B 205 o REiHEh et ed 1 n ol a m
17. wherein thefprocessor conprises a software 15
arrangeﬁ@ﬁpﬂFﬁ'{a?§“68§FﬁﬁPénﬁhCﬂﬁ@“ﬁﬁ@%@§§%r and t hat
onprises conputer programthat configures the _
;Fa“r gpé‘é%‘%"éjras aél“ﬁg}?‘f i Phehsrein neen ds indesiinegiured. hinghuberes
of clainms | to 16, 19. A digital camera conprising a
prg%@§§o?@tvﬂgwﬁ?éé§§§br conprising a software
arrangenent that is operable on the processor and that
Cohppetadss glamsgpuelaim Dporsiagr 4nvheneir the drferiguraes ridiing is
processor to performthe nethod as clainmed in any one
of D¥:¥s§ioh#n image cpgturing processor using the signals from the at least one image

sensor.

16. A method as claimed in claim 12 or claim 13 in combination with the method of any
one of claims 110 11.

17. A method as claimed in any one of claims 1 to 16, wherein the method is performed
in a processor of the digital camera.

18. A method as claimed in claim 17, wherein the processor comprises a software
arrangement that is operable on the processor and that comprises a computer
program that configures the processor to perform the method as claimed in any one
of claims 1 to 16.

19. A digital camera comprising a processor, the processor comprising a software
arrangement that is operable on the processor and that comprises a computer
program that configures the processor to perform the method as claimed in any one

of claims 1 to 16.



