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TI TLE: CAMERA SYSTEM FI LED OF TECHNCLOGY Thi s
invention relates to canera systens or inmage
wonrowassiong systens. BACKGROUND Canera devi cesParaB2006/052972
controlling various paraneters relating to their
behavi or during their operation. For exanple, during
vi deo recording or previewing for taking a still

pLC ra devi ces continuously neasure
T'lellisi éﬁ@%&éggﬁ%ﬁor bal ance of the taken i-nages and
adj ust the exposure tinme or white balance. It is
enefjci | f ch a control mechani sm can react
F"—é@i%&f@fﬁﬁ\'%{%gi ng conditions. For exanple when a
user noves the canmera froma bright wi ndow viewto a
much dar ker indoor view, the exposure tinme should be
Thisyguentionfglates;ta camess sysser@ﬁwraa%a&ocgaﬂﬁg BYRIGME- of
details can still be captured. On the other hand,
there are cases where the quick adjustnment nakes the
BAGKGRQUNBNT ort abl e. For exanpl e when recording a vi deo
clip, paraneters |i ke exposure tinme of successive

i mage frames should not vary too nuch. Qtherwise the
Carmfrr'a gmvn:es srefcontneljegs vwmu&p@rag@tefadalaanm td theimbefavereturing

thei bg&tgﬁéq i o Hb?% (Jit.ﬂ‘mg VQI@&; ﬁ'eé?)%lh@ Hrévn%?ﬁg{%i‘%ﬁng a still

pictuma, thiercanmast aleviess ‘ﬁbﬂ&ﬁl’EUOGSlg msaﬂim@bnglhtnaqsﬁ;elsccdor balance of the
e vi.ew of teadlly hol d

sunli gh [ ud
kB peh p8 5 CEs SRR o T e par et or ray
further result in purrpl ng effect, that is, brightness
. cont ous| y changes tween lighter. in_ .
itis BERSITE Y Sich AT BrechemSRieaneart wifiy Pﬂ%ﬂamms Sonditions.
For §k&|‘M§i8t\(Nlﬁ§n 'arl'd{EeF Méﬁbgltﬁlalcmet@franbﬁfbklghpwmt@mlmlt\h@w t{) a much
resent jnv i on intends rovide an intelligen
dar@emd.oer V'&Y"cﬁﬁ%@?ﬁ\‘@ e éHOl@QPPed”ﬁag‘? angryIn@Ider themsyre that
someSanfd @i ef d&tbils &ah §tﬁlﬂ5‘etcéi#br§b| y to changes in
conditions and when it is better to react nore

sl ow y. According to one aspect of the present

On ihréVSt'Hbf @Bnd! {RFE akS BESY iR e AMRKBadUSRM makes the user
nprising:’ a notion estimator estimating a notion of -

UnCmeoﬁﬁ’ﬁ'Qe FoareMBlg Wheh teeediag @y‘é@%@rP"lhrﬁPra@et@éﬁt"k%Ielxﬁﬁsure
tlmecdr?gg%%ﬁ%b@q?]agé‘?rgﬁegréhbnﬁ Rt VaRBbb Pucre OtERdAE he brightness
of images may change back and forth between lighter and darker in a short period. It
may make a video clip as it have been composed of several takes. In circumstances
where e.g. sudden glimpses of sunlight are included in the view of steadily hold
camera, too hasty changes in brightness paraméter may further result in pumping
effect, that is, brightness continuously changes between darker and lighter in clearly

noticeable steps and never settling down.
SUMMARY OF THE INVENTION

On this background, the present invention intends to provide an intelligent control
architecture which can understand well when it is preferable to react quickly to

changes in conditions and when it is better to react more slowly.
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a predeterm ned paraneter and/or an anount of

adj ustnment of the predeterm ned paraneter per update
woyel7@sigdecor di ngly, the update frequency (or ParAB2006/052972

and/ or the anount of adjustnent can be changed by the

motion of the scene to be téken. Therefore the

adj ust nent rate and/or anount of adj ust nent can be

zed for ous Si tuati
Accifling st 6 sest BEln@ e SeiRiar BB ndiaTs dr&lias T8 it Jystem
comptisirig: atmndtmnfestmam g¥tiinating af metienef a*rom’cagettak@ﬂ by $# 8amera

syst8T, &RBo8 G e Oleh CamEUNG: GRSeshoh TS et #o UB ARt e ency of

a pidetdthirtidNgdrafieesradn IS affantdimt G IHEAT 6Mhel Pre@@frmined
preferred enbodl ment, said notion estimator is

pargpeteh §RIGURIARIFYAIRIe a shooting area logically into
sections and to estimate a notion of an inmge in each
of the sections, and; said controller is arranged to

Accpistingly. the spdate diaausney 1y rale) Lariondhe AreuaEebagiistment can be
chaﬁ%&ﬂb} ﬁ’le%?ﬁﬁ\' nﬁ tﬁé%dﬁ%ﬁé Ctb%stak)én %hgr o6 tRe a6 u%ﬁh@'nt rate and/or

tions I ment sal canera S stem can
amqset phadiustmentean be bptlmgewort\eaﬁong sityatipnactiriHseracan obtain an

appfbtprlgget c‘:Un‘ta'roPEfféE?Bh?J ﬁﬁa&f&mot\ﬁhlgﬁ s&i‘?é‘t%? theTrt}\%Egﬁ Bf Scene

appropri telTigent contro
to heetdkepeSaidTherameteonardte nelaiednwittaroneeopendrer ofedn faroount of

oo 3451 ML SE ¥R S TRl UMY 5l g of e
cameensystemW th this m nd, accordl ng to anot her aspect of

t he. present invention, there is provided a canera
system conprising a notion sensor for detecting a

In oﬁ@ﬁo'réféqri@d etrfbedlfﬁmmr@an@ﬁﬁtlemegﬂdtaa)rdgatreﬁgécgto divide a shooting
contr |nga re ncy justi.n redet er.m ne

aresy (BRI dROSRHEBNS SROdRLEAIMET. SaIOH AT GTegedh S5ah of the

sectimedah@r saifednPallc e efanped to [pdaoan Qe eomyollifk bpGaking into
i nto account. an ouw?ut s| gnal of the noti on sensor.

accoit Huits §f 83yd eglimatien tMefe afiseIdRectiaRs- i nventi on,
there is provided an electronic circuit for

controlling a canmera nodul e taking a imge
In this egbogimeral $3id sameTaSypiest 6% .pﬁ@‘ora‘m tm;psrettol&ngg Rytalghg into

accdUt aCRIRe TR HYtBNs 'irhﬁ s%!eﬁ&td BE'tékéﬁ' gfnléféfore further appropriate

el ngarranged: to estimate a notion an i mage taken

and Weﬂlwt@aﬁ@l&aﬁ@@@éllzednd to change, based on a
estimated notion, one or nore of a frequency of
adj usting a '

The motion estimation can be performed from several successive image frames.

However, in one embodiment, said camera system may utilize a motion sensor. With
this mind, according to another aspect of the present invention, there is provided a
camera system comprising a motion sensor for detecting a motion of the camera
system and a controller controlling a frequency of adjusting a predetermined
parameter and/or an amount of adjustment of the predetermined parameter per
update cycle by taking into account an output signal of the motion sensor.

According to further aspect of the present invention, there is provided an electronic
circuit for controlling a camera module taking a image data electronically and for
processing an output signal of the camera module, the electronic circuit being .-
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control parameter used for controlling the canera
nodul e, an anount of adjustnent of the control

wopab@msisan per update cycle, a frequency of adjpaSuBIIg6/652972
processi ng paraneter used for processing the output
signal, and an anount of adpustnent of the processing
paranet er per update cycle. According to still further

as c of . t he ent .i nventio there is provi ded, an
arre R gl SRS AT o140y g e G e CaReamegdls, @nd: to
chahg| I!S@Be@i orimagsstiEtited ehaivhl @Rk o MEr@Bﬂaff%qL@h@?Qﬁ%mnng a

t put | nmod t
con sl So B o B it o RSB aasnent o
the %Qﬁltrbh%a?&n@eﬁéﬁ%bb%ﬁ@iﬁteﬁrc&élég%dfrteauérﬂt%t bﬂcddjddﬂﬂg a processing

processor: to estimate a notion of an ima by
pararagtes ysed for RERFESEING AhRioutpyt sigaalgand Bﬁ@é‘épltﬂﬁ ogadjustment of the
pro@e%%ln?%%’m@@l; b&MypRE cRile MOr € of a rate of adjusting a

cont par amater use for controlling the canera

nodul e, an anmount of adjustnent of the control

Accgf&ﬁ &fi fﬂﬁﬁeﬁ‘%@%f*oﬂh% sént'iAlchtidh ﬁn‘@ré‘ﬁsé bn‘c?):g{o%ﬁltan image

ocessi ng para use or processi ng t _
procsisginglunitderccoatroling arwamsfra autjduds iaising aolfnagleedam elestseninglly and

for BCAIIAE anPEliptPYaNg Gk CeartliE H8ALEOknd A AP LRSS g unit

exposlre ti
compbriaing raagracassadr fanthae prm;nmnaan@dilmé eragnaprbeinag; agranged to instruct

the PoBBIS R esfMaRl™® HRitioR of A AL KintbyhE SBineh B8R, ano; to
chamv\%zg tuJasSd Onea pstimeiedi mgtumrcﬁme%remorea?f beareebfaa@ds‘img A oontrol
Ite a SCl 0Sse el ectronit c Cl.r IS C
parafRethf ySen. B oot aled s baaet Giooblsr Shiatao S prAissinghf Af the
conﬁrcﬁl%aﬁ@rﬁbt@? er%;ﬁdht@*@?&lé ﬁilraélcﬂ%@ﬂ:sﬁhg@trsr@eegsmy patahicter used
can g{)ﬂ ement ed In canera devic

for W&ﬁ@?ﬁﬂﬁ auipuysiagel, @é]%?% %FO%th%fn%cﬁkﬁtF%BF of df [RipEFssing

pardPhstBepdra)idatk dyceamer a. The present invention includes
any conbinations of matters described in this

specification. Further features or advantages will be
Thed§§rﬁfdl bﬁéiar'ﬂ@fe?' mageb@wetafe&%ﬂg aH) e%gsmbaﬁmef 4 ®%ount of
and enbodi nment s DESCRI PTI ON THE

dlapmlmmé@mwgdwe qomrlﬁew@@phrawwp emannt pf awiiftying
a si?ﬁaldﬁ&ﬁrérp?rﬂa% sgﬁéforoforeaiﬁém mﬁ?@ﬁbﬁs PAnet ddndrs" FoBORS The

0 acconpanyl aw ngs I n
processing parameter may be related with a white balance.

Above-disclosed electronic circuits can be produced as a semiconductor chip and can
be sold in the market. Also above-disclosed electronic circuits can be implemented in
a camera device, e.g. a handportable digital camera or a handportable celiular phone

having a camera.

The present invention includes any combinations of matters described in this
specification. Further features or advantages will be described herein below by using

an exemplary figures and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig.1is a schematic diagramof a canera system1
according to a preferred enbodi nent of the present

wonuension. Fig.2 is a schematic illustrati on PORTBA06/052972
frame is divided into macroblocks Fig.3 illustrates an
enbodi ment of the canera sydtem1l. Fig.4 illustrates

anot her enbodi nent of the camera system 1. DETAI LED

DESCRI PTI OF THE PREFERRED

EmBHIERAE & T S5SSH BYOTo0ARAE LGS PeRrbed By dH e Runale oy
andWif efdreficeeisirdbi@ahying didvengy magifith:l nvent i on. The

canera system conprises a lens 11 , a diaphragm 13, a

CCD or CMOS sensor 15, an analog anplifier 17, an A/ID
Fig. ¢OBV§r§c§Herrﬂa9ic diaftiht fbal Rinteaastérhi eracdodding to a preferred

qﬁigg t|n condi ti on anal yzer 23, a controller 25, a CFA
emp r@?’ﬁcﬂ Hopresent isveiigibnai | creator 29, a display 3
Fig.2is Q%Eﬁerﬁé’ﬁmﬂﬁé‘tgﬂgn et aefreﬂ“ﬁér%r o w@éd mTJS‘ fhdchdblocks]

concentrates an ocuses | nci dent ght on the
Fig.3 dlustiatesmn ennreodgéﬁet@ftn%cemﬁmwrnﬁe i nci dent |ight

Fig.Iél‘ﬂlu@ t%lsea hh'tefeﬁl'bga Er‘ﬁwetscga@fégé %éthﬁ{ $0 conpri ses an

ata ooting) will
perforned only the electrlc shutter i s opened. The

oEbEb B SPRRION PTHETEREEERRETEROBIENT, e, e

out put signal -of the CCD sensor 15. The nmmagnitude
. (anmoun of a I|f d e
Fig § PECH Sche e Rbda. B 4 3t Wi 2L HERRAS 1h 8 BRérerrea
emmnherftlcﬁdhelme@énttrm/artudn gThaIcaﬁmrarmysteat aomphises a lens 11, a
. digit s a raw dat d have a
diaphgbrh 13 b FEEMSS SEnsoior 3 diare gabities 377 af A5 Bnverter
19, tQ)Q/lrir‘rfrlfefli}éliarhcfelgar;’r! nﬂwmgea fhtieg @Oneitiyh @ﬂ@lyﬂiﬁtm a bf@nt\ﬂdri]lletr@5 a
al ance a i f1er ite bhal apnce of t
CFA Miatasiater 37, @ thymiingll dieh Frégr B ARG el FamReseng 23, @
merfery 3BT TREMnsOf é&{déhtrsfé@merat:@segfrn&rhenm@\m datthe m:D sensor
that the raw data can express a white o}g][nect as whit

15. Thesenrine convelty flh§t”h%¢ﬁ“t lightfiorancelpirie SlanabITnesepy ot i]@also

comBASES 9h |e¢éctr?053rhﬁ@?dar¥bndé’ta takrﬁbx%eotmb ebé ip@HbIAEd only the
condi tion anal yzer 23. ghti ng condltlon anal yzer

elecyi® é&lﬂtterarﬁe@penem Jrher ﬁ@ut&rn@peeldorﬁ yarighlgang part@@ﬂes!y by the

contml%r 9§N3 é aﬂrél L re1 r{ﬁﬂée'ltﬁ(’?" Eul‘ﬁ tof the CCD sensor
te- ba ance g con zer 23

15. ‘Bihes nagp e @mwmt)gii@nﬁglﬁ/lmgnts vaniebles ancy):omifoléﬁd,oyrtawcontroller

25. AR BorBHEN 19 BoRkts the amplified signal to a digital-format data. This digital

_data may be called as a raw data, and have a RGB or CMY Bayer format, which will

be used for constructing a photographic or a video data.

The white balance amplifier 21 adjusts a white balance of the raw data, i.e. digitally
amplifying or discriminating one or more of color components of the raw data so that
the raw data can express a white object as white. The amount of adjustment is directly
controlled by the controller 25 based on an analysis of the lighting condition analyzer
23. The lighting condition analyzer 23 estimates a lighting condition of a view taken by
the sensor 15 from the raw data which is not white-balanced. The lighting condition
analyzer 23 also measures brightness (or intensity) of the raw data vyhich is not
white-balanced. Based on the brightness measurement, the controller changes one or
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whi t e- bal anced. Based on the brightness neasurenent,

the controll er changes one ornore of an anmount of
wa mphiezagmi ng of the diaphragm 13, a shutter sppeEauiBed06/052972
t he sensor 15, and a magni tude (anmount) of anplifying

by the anplifier 17. The CFA interpolator 27

constructs a phot ographi c inmage data fromthe

o485 AR e 2 AP A e o

sensbrrec bhi arrefgratvad (diotmnyf &hpkifing tiyiBe dhglifierl 175yst ens,
i.e. personal conputers, nobile phones or digital

cameras. In an enbodi ment, the video recording, the

TheC@‘FA nhférrﬁ&lat%?owzz:oﬁﬁ)’udf@t ab%hafb@ﬂﬁﬂwlc ePRReR 3delté{ Wosn the

the sensor conprises the sa pi xel s

whitgzhalanegsl dﬁWcQﬁfﬁchYeﬁ@@Y'”Q\I%QFﬁh@@AﬂltﬁE éi"@bﬂ a}t%r,po@?lon This
lmaﬁﬁatﬁ(ﬂankb‘é Gy b Iayéodﬁpmra%‘élf @kl@ﬁlﬁ%d ﬁal%@sfe?ns le personal

crease the proceSS|n Sp eed nai'l creat
compgtess,saghile ponas ﬁbehlgltal qamﬁgas Al amenkodimerfethgatideo recordmg,

the @Pﬂﬁﬁér‘ﬁﬁfﬂlﬁﬁ %Xn%i‘ %ﬁeﬁﬁf&%ﬁr%’%&%‘ﬂg whén t@é‘%r{s@" mghées the
sampu*rqmiw of bixglsefor eadeplor caropdnants. nPgsq ﬂ“@ Gk interpolator 27 may

o 44 88l ¥R iSRS oo e

or I\/PEG The corrpressed data is stored in the nmenory

e bt g 27800 POl AP SHEGE ALt

by tiey SFAMtarpalater 270 Mheitseabrainintzges vainbé ispraydd onthe display 31,

anal yzer anal yzes.the raw tlmate ‘
for RGPS Ok HEvienBigol ZRRIMEYG (R thep SRR InfRtsS. e data
comp%@b&@t@hp@s&e§m iHfRyeadyia Ofe. &y MEGIQJPEGZD@O f\/Qitlon JPEG,

Qn estimation as.lon S requirene
or Mph G o hecumRies 6L 418 o ROLRAD I R Meinenest 3 e brigrorsiné That the
comBFés%e@m%}gH dRA s tbRJTBEEABr WRA itEWUNMhdiSmagsr i ed out
y conparing successive image frames. A frame nmeans a
total area of a still picture or a single picture in a

The %%Fﬂe% s9§te}°H defsddbpridée aMmblicn aﬁB@Eé’ngf Brie %dﬁoﬂeéneﬂyzer
frane Iogically into a pluralit sections (small

analyzasaldp rawrdntp & ﬁéﬁ'rﬁ%tet%é“%ﬂ@ﬁﬁ%/%ﬁf‘a%quéﬁ by ee%ﬂ ssmsor
hi
The E%eﬁ{s}siiﬁ‘%faﬁ Use aﬁgﬁlf gﬁg rsjz @r@t@%lt r‘an’an és‘im‘?é‘llolneé% IBng as

macr he not can estinate
requiements (ispesizd, price; hepeedt invwer| corissnpdios) lare aatb!sfled In this
embBEHANY $nd tﬁ‘??t@téﬁ%e?i%ﬂl |¥Zcearrrléciioﬁd_?592%%%@92%033&% image

rrection o I'on "t oo

. frameé | Adiamet msanshattotal areand & stilidpisiudedr arsinglevpictuwblimakseries of

videcg 35 at. lFf?en ﬁ'?otigrq %nalyzer 37 divides a frame logically into a plurality of sections
(smaller areas), and performs the motion estimation for each of the sections. This
smaller area (section) is called a macroblock. The motion analyzer 37 can estimate
the amount (speed) of the motion. It is possible to arrange the motion analyzer 37 to

estimate the direction of the motion too.

Fig.2 schematically illustrates that a frame is divided into macroblocks (sections) and
the motions are estimated for each macroblocks. A frame 50 schematically represents
a total area of a still picture or a single picture in a series of video data. The motion
analyzer 37 divides the frame 50 logically into 4 macroblocks — A, B, C, and D, and
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the notions are estimated for each macrobl ocks. A

frame 50 schematically represents a total area of a
wetnio3piet ure or a single picture in a seriesprafi/iB2de@0s52972

data. The notion analyzer 37 divides the franme 50

logically into 4 macroblock®& - A B, C, and D,

andestimates the notions for each nacrobl ocks (Fig.

.2a). |n one case, ma tippted.that al
estifgisiobieo BRATaYB SPHOITESRBCRIR: 2. H(ongncass, 1t may be
esnmlateasméaéledwabrwidcms Have Hih6steasse #walist dfappwm, \abemugnrated in
i'S novi ng the canera system 1. In the oth

fig.20ad b Case WeKd hareat WAER &lugatds MOV Rer GRS ISVBfSm 1. In the

othdFR4sBS), ﬁnﬁé%l be @ém‘éﬁ!d’ thER e MRedbI sk B, ls(fmé\h %Olot however,
novi ng %]@ or are mpving but only a

maqr@blgckzé\) & nebEwYingalfigrg @ér@rwmwmgwéut‘ P&'bhsa gigle (fig.2d).
Thogé’%éég‘ﬁn ng H%ﬁéﬁ%h%ﬁltﬁé?na ¢ §0 c@n Ms a Vil dbje, i.e. a car, a
background. Pl ease note
tralrt, Iﬁawnﬂlhﬁ marg 28N $f§bljeLb§legtf0§Bﬁerrat| c exanple. For the
.real products the nunber of nacrobl ocks nay be an
- order of ten or hundred. Wen the estinated notion
Pleasserals thatdhs ifiglda-obis juet @ sthematitc exaroplebFocthe, reas pradusts the

nurlgRE o F RS e e B SR Bl S BORE e "one or more

of a rate of adjusting the di aphragm 13 the shutter

W BB S mAe S mofie Sae e e a0 20 Vit BERRP RS ik the

exarmpR oftfigi 2, bﬂérﬁﬂﬁeccﬁifmllerf%echa’hgbs ofal &r merebmmmﬁatdmeeters to

redtltclﬁ%g{gl é‘{gpconq%éﬂagen Hg%ﬁ % g Ch%ﬁ%g Jg o t%lr Isegéed of the

CCIj bEQ:WB:DI‘S Ispénsonn%n tﬁ&ﬁagﬁmdedmﬂlﬂyln@%@%é)@mpmwyle’d ahu white
qui ck ch ange of colors of _the im

ba'aaa? éxthenhitreb@iangenameliiar 2 Tbﬁﬂéﬂ?@?%%@ ﬁﬂ'9§W%¥%nd't'°n may

not I%e%ﬁéﬂg%‘él dfarhdtRafl; Sthody &jdstAfents @eed hdt {he"pEMSYNed so
. this feature may be able to save a

- freqwﬁyu?&b@n e wassoesMmob AP R anoHRh DY 2 THEK EBRIGEPT colors of

r r n
the ﬁ’rﬁé%@ % amg}eggui%ﬁ SHBRIGR' 68 thd Yonkdi bé@n&ét@r@s Qfich are

anounts at one tinme for

presgnigehn é@end@giay@ﬁ@rmyecﬂ Y thepeepoBr 38 dsadbis f§éh§@maysbe able
to se\‘/\\%le% E&g ddidEmpl loﬁﬂ?édv\i]o\‘%ﬁ@ba‘lﬁusttﬁgn@nﬂpl ifier 17, and

| ance i'n ance arrpllfler 2 1. By
reduci ng such adj ustabl e amounts the qui ck change of

c .
The cGortel, etBRASE BL A HarafipRYGL 19 colitffing hs or pore o
adjuaimble &motiite at @ase time for the dlaphragm 13, the shutter speed of the CCD
sensor 15, the magnitude of amplifying of the amplifier 17, and white balance in the
white balance amplifier 21. By reducing such adjustable amounts the quick change of

colors or images may also be avoided.

When the estimated motion speeds are large for all macroblocks, as like the case
illustrated in fig.2b, then the controller 25 changes one or more said control
parameters to increase the rate of adjusting one or more of the diaphragm 13, the
shufter speed of the CCD sensor 15, the amplifier 17, and the white balance amplifier
21. In such case, the user may be taking a picture or video with moving the cameraA
system 1, so the lighting condition can be changed largely, i.e. from indoor to outdoor.
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illustrated in fig.2b, then the controller 25 changes

one or nore said control paraneters to increase the
wioetoe7/asfise@dj ust i ng one or nore of the di aphr agmCIAB260®52972

shutter speed of the CCD sensor 15, the anplifier 17,

and the white bal ance anplifier 2 1. In such case, the

user may be taking a picture or video with nnving t he

.caner.a stem.,1 so the lightin aondi tion
By ARy Ra e SR eRf il e e AR 0 cbl Pl fiser a mages
takennmttﬂamanprdplmetea@b;pmsnm apliédatioh edeamdite bajertodty dvetalor the
des a es taken th the appropriate
casg&ﬁi %{enﬁﬁ‘bS?F%@éﬁ'? gﬂa%'@ 8FICMI te bal anci ng even
for the case that the scene to be taken is changi ng
not i on, an er 37 estimtes

In c
In cgSRPE GO AR éﬁﬁ@wa@ﬁﬁpattﬁe@gamot@nsteﬁ@ DR A part of

the ﬁamlel lag S safsH lnnfq ) ochugozrd fth8 cBftroidre25 8hés ﬂbt ﬂfcré’ése the
does not increase adjustnent rate at all,

adjugtentrieiech ab Yloss @ﬁt BETATEP 8 MWANCATRATEE YN 6*ﬁe Pﬁ%ﬁ > of fig.2b.
ThlSZIQ be-EQbs?e li® sQ@r? BHSS theMscBHE ri%%stﬁﬁeﬁ 'F‘@ays&ﬁﬁﬁnt'ﬁnﬁ%mg object

t aken y contaln a nmovi ng jeCt onl

onlyt inea freainef, thentlamemandi rﬁ@lapmmg Pafdyn@e b§t %tlbl@p Aaddtheh kghting
conééuﬂc%ﬁﬁta?%o?eﬁg‘@e c?ﬁm%ﬂé‘al %r SangRnds a5RiHe Ht %Jsgéf'n fg{_fgyt nof need

enes e system nay not need
to adjugtdbe erposore, diiightress or wilié balabag ao frequenttyr equent | y.
The canera system 1 can conprise a notion sensor 39
for detecting a notion of the canera system1 itself,
The gacherdsystemtr carl emmar:'secamdblena;enamrgiﬁjfdr (detwtm@ennotmm of the

| | f
camER"shstoto A%t i e BoREGR 5 Yan' BE AR, B abfiEme the
contadllingheiticakimgacsysiterttke sigmaltdfitise otion e, t he canera

system 1 can be an inagi ng phone, that is, a
handportabl e cel |l ul ar phone conprising a canmera and

Fig. @mu&gat&bbﬁhl ekﬂn?@lgﬁnﬁddnhénﬂbf@hel bmew‘@st@rdl&om thishembodiment,
n r

the Cale TSR Loahe 8 NG CBoREIARES. & e dkariebls selluiar phone

comﬁﬁ’élﬁ@ré bl Nghd Hétfﬁg@l@efoawmdsﬂua/dés?escmtridé@gy Phé ﬂﬂégmg

a di aphragm sensor

Pho%é@@@"ﬁ\@ﬂﬁ?& Aeamera, ma&vlw@%@mﬂ/@r@@nemgdubh@fe and those
modHEbta‘fe ﬁ@ﬁé@ﬁ@@&n%nt%ﬁsﬂnﬁ N$hd cgrmerert R d ety &ﬂﬁbﬂs’és a lens

sensor 15, the analog anplifier 17, the A

t
111,@&?&@1@% 18, afCCHer CAMRP Sevgear & @nraé@tsf@campb‘ley 115nan AD
conv%ﬂgF 3i 'Etzé%esm SAREhbRA ) ke |Mst 1y ttﬁ%?iapﬂ?’é:ﬁrﬁhl%nqhe CCD
no 1 co

rises a user interface ai ni'n
sensor 9Pl aya analog ampllfler 17, the A/D converter 19 of the camera system 1

respectively, and contain the same functionality with them.

The phone module 104 comprises a user interface 131 containing a display and a
keypad, a memory 135, a motion sensor 139, CPU 141, DSP143, and communication
section 145 containing baseband processing, RF processing and antennas. The
display of the Ul 131, the memory 135 and the motion sensor 139 correspond to the
display 11, the memory 35, the motion sensor 39 and contain the same functionality

with them.

The memory stores a program for the CPU 141. The CPU 141 controls the whole of -
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keypad, a nenory 135, a notion sensor 139, CPU 141 ,
DSP143, and communi cation section 145 contai ni ng
wioemeti@ngbopr ocessi ng, RF processi ng and ant enna@<T/IBb®6/052972
di splay of the U 131 , the nenory 135 and the notion
sensor 139 correspond to tHe display 1 1 , the nenory

35, the rmti on sensor 39 and contain the sane
ram

e PR BB8LA gt B Vi BECYGTE  B, EH

menmtryretomdalﬂmc&hé:%rognamcwmcdaecased fdr theeDSPsti4BicThignprogram

st RE PP, Tpr T BectR s & Ot Wgte e BrGS AIGer 21,
the i n@&E’orﬂdftt?ont @naﬂﬁe‘rozsn ﬂqeeccfnﬂmtm Qaathet Cea mferpbiator 27, the
bal ance a hting condition

he
thuniil\PreAIor, e GOTEBHReRe) o ANGENS MOLOERRENFRIcHnol a1 o
27, the thunbnail creator 29, the conpressor 33 and
the notion anal yzer 37. The DSP 143 can be so
The.mﬁéad@ﬁtbwsglé inderakianldly asrm pasiaag qqﬂéalwthe@s% 143, a

hy sad ré@?}ot o Bapfep the DSP 143. Fig. 4

ust r at er exanpl e enbodi nent of the canera
system 1. In this enbodi ment, the canera system1l1 is

e 3 JAgh 4R S te e LABGUERPE e AmideniBfl tain i

embadn’neadt dbe compra sysiera cisradscaimpieivbried @R amithaginghpmme. As the

s B BB IETEE R B RgRorises

camerxdubeul@ @2 aodp plsese modmeéoalﬂiowe\lzerdthapialna?mn?dcﬁﬂe a02 has
1 i fi 217,

morg iR BR0 B4 a9 ea iR o bl ance anpl i f1er 221 |

a lighting condition analyzer 223, a controller 225, a

T AR B g A BT« SR B, £ s

CMdSE@éns]&F 215t Bﬁ‘ aﬁbﬂi@hérﬁglﬁﬂel%?t be Agpraverddr 219"%1 Whitd Bglance
A D convert er

1
amp%i‘t%l%% @r“gﬁt”lg C?’P\@“‘Pr? gRAVZFRY ond qugwll%rn%?@zaeplﬁggnte(rp@ator
227, %hl‘rfb'nlaﬁbre%%r 22*9‘3 aff A mbticH 9%I9£@r233’7Thé§@uﬁlt§Jé@Fb%dond to

creator the notion anal yzer 37 of the
@9§t mt eﬂ@%‘ﬁ‘é@@mv@ yt ea$RISeb it |thet5ﬁ‘@|°§aﬁ%‘9“f'er 17 the A/D

convﬁﬁggt@:’rﬂeﬂ%'\hﬁl% sﬁ\ﬂ%ﬁ%é Bﬁ{ﬁllflé?bé’\evtﬁé hggt“hg\clﬁéﬂcﬁt?oﬂaag‘ér!%%értﬁ the
contrgltgn 26i 8re @fzt« Inteféollatcghﬂ rt@ecfdsnmbnadarcreatat y2egndAge motion
analy22F 35 PHRE LhfErLEpsterhNereShéetively, and contain the same functionality
with them. However, in contrast with the embodiment explained with fig.3, the white
balance atnpliﬁer 221, the lighting condition analyzer 223, the controller 225, the CFA
interpolator 227, the thumbnail creator 229, and the motion analyzer 237 are
implemented by hardware circuits. That is, those functionalities do not use software
processing, or use very little software processing compared with the embodiment
using a CPU or a DSP for realizing those functionalities. The hardware circuit
containing one or more of the white balance amplifier 221, the lighting condition
analyzer 223, the controller 225, the CFA interpolator 227, the thumbnail creator 229,
and the motion analyzer 237 can be integrated in a chip, and sold as an independent

product.



10

15

20

i nterpol ator 227, the thunbnail creator 229, and the

noti on anal yzer 237 are inplenmented by hardware
woipeni3i®o That is, those functionalities do neCTUBE06/052972

software processing, or use very little software

processing conpared with t h® enbodi ment using a CPU or

a DSP for realizing those functionalities. The

Thep RO 3120 o Bee = (988 ITPGRCE Ay CoRBTIAgqeS: CPO 241, a

corrgggﬂu&?t&fn ;Qébiﬁontml. Thoée ;Dlhltgrzcggaéportgh’? BeAusentistepfatatian, the
, Creat or an | ONn

merBAR] {0 i S UL h - iR GO EHEaan SoE i Foy AChag e same

funtﬁi@nbﬁ@%ﬂtﬂ?ﬂﬁ?ﬁl Wh@d)PU 2Ih§ommmemé of tiﬁ%h@ﬂamm&@@zm in
sSer Lntertace

acoB MM (oG EAS B 406 proBFTSeT BRICFY 41 P sk ehagaes the
behbb‘l@r lé?%e'db‘hﬁ'bﬂlﬁﬁquﬂ&ibn, of R %Bﬁi"r’éllérl% irt E@c&ﬁéhéé”mth the

he conmuni cati on sect.ion 145, and have the sane
mstmﬁems ofthe iprogsamteriedithe memans 28Bior ith tae Mstryptionsref the user

lnpmeltﬁroﬁphﬁﬁbeu%g%ﬁﬁwﬁ 204 in accordance wth the

I'nstructions e program The CPU 241 can al so
changes the behavior of the controlling function of

: Pleés%éeqché’ GOt Ohlidis r%?gﬁﬂéé(}loﬁﬁ W@ﬁ%d%@&t}ﬂob%daﬂﬁﬁlm 'thd'Scope

program store
of thermeserdtlm\mmsormder lexampkey; vwhap’uhletoedtrollﬂ'rc&&gjmntrhb are @pt limited to

interf 1 PlLea t |ou [ ons
deslylr, e EHE ot Sl e SR SRt B et e ot 2
meghaaigehshutiev i flie camefaaysenatebmprisésib nuelrMamcatsttﬂeer 25
controls are not linited to described exanples, but
can be many other things, e.g. a shutter speed of a
Whll@éh@éﬁ\/@&hg &hhéﬁ@'égbhgbbémﬂ@eﬁbﬁ&o syt efteritiondohioseefeatures of
Whi | st. endeavorj [

mechani cal in the
the FSRGH P eLSba s CLORTRIBGI R SE1 LTaHho? Gheaistaed that the
appﬁ@m ifhs Profebor MY esdpeen obahy @mtémeb@at@fe r@ardohmnharon of
ortance it ?ﬁlgoul d be égderst 0Qd bha% gl i cant
feat%'leﬁu h%fetﬂbs e t Bt te &9 tS"t?ﬁ""’hrWt @t HAVHS ISeW gaer g not
partililaf @FfRhBSE IHas bakn bRabHteseber ei nbefore referred to
and/ or shown in the drawi ngs whether of not particul ar

enphasi s has been placed thereon. CLAIMS: 1. A canera
system conprising: - a notion esti mat or esti nmati ng a
notion of an imge taken by the canmera system and,
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- acontroller controlling, based on the estimtion,
an update frequency of a predeterm ned paraneter
wan)pe318s anount of adj ustnent of the predetemﬂmsdo06/052972
parameter per update cycle. 2. A canera system
according to claim1, wheréPn said predeternined
par anet er being rel ated Wi th an operation of the
CL@mﬁLa system 3. A canera system according to claim
erein said predeterm ned paraneter being rel ated
with one or nore of exposure, anplifying, or white
ra systemaccording to claima1,

%W@F@rﬁsyé%ém‘%mgon estimator being arranged to

Hmeties estirieP bititatiea MaBh Gl lahYinmaak Qalke iy PRScanitstatsystem,
estimate a notion of an inage in each of the sections,

d; - said controller being arranged to perform said

£ RBhrAldr é&tﬂ%}ﬁngalﬂaasd | g Qh@%ﬂHﬁttloﬁ h@npbd48 frequency of a
esti mati ons of or nore of sald sections. 5. A canera

@%tém'a@@@ﬁﬁﬁ”ﬁfﬁef ane/origm amowHriai adpstnent @‘rthgeprﬁ@etermmed
al,—lé(ﬁ]@[%{ig g@gyglé) decrease sai d update frequency

m)unt of adjustnment in case of a nunber
of said sections estimated to contain notions is

2. f\”&lnjlera %g%ﬁf b@&or&fano 1SR, \t/vh%ms@aﬂ dﬁ}Hﬁ@rEmej?éd parameter

canmer a~ sys em accordi ng t
bemgmelatwlrwm“ompopemhgw af tmetdaorera eysem. f or detecting a
notion of the canera system and said controller
performng said controlling by taking into account an
3. Autamera svygbem acdortiing toudlaion1 sehsmein said predeteeniacd yoerameter

notion sensor tectin t| on of
being Rl Pl S b RoEr AP iEGC b PR v
updat e frequency of a predeterm ned paraneter and/or
n _anmount _ of ad st nt .of the predeterm ned paraneter
4. ’gé’?”ﬁb%ﬂséere)?ﬂ: ntgénﬁﬁ"ﬁg’l‘“ﬁ‘ﬁbggccount an out put

sélogﬁﬁitloﬁ’fedtlhfétd'fobélﬁ@ SRRl . dititicebesidoting Careh rl§gibélly into
for control Ilng a camera_nodul e taking at a

SgFiians N te getiateraimogen gf 8 K8agey %?r?hcﬂj?"iﬁﬁe‘%'%ﬁaﬁ”dof

shideconBBRrdeiRtitdhaeti e pBIf&IFH SA8icenFbIlifg'by takRIgNBto account the
arranged: - to estimate a notion of an inmage taken by

”ﬂﬁ@”@&ﬁ@ﬁﬁoﬁﬁo@@ @ mygigyof said gecliRBhge, based on a
estimated notion, one or nore of

5. A camera system according to claim 4, said controller being further arranged to
decrealse said update frequency and/or said amount of adjustment in case of a
number of said sections estimated to contain motions is small, comparing with a case

that said number is larger.

6. A camera system according to claim 1 further comprising a motion sensor for
detecting a motion of the camera system, and said controller performing said

controlling by taking into account an output signal of the motion sensor.

7. A camera system comprising a motion sensor for detecting a motion of the
camera system and a controller controlling an update frequency of a predetermined
parameter and/or an amount of adjustment of the predetermined parameter per
update cycle by taking into account an output signal of the motion sensor.
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an update frequency of a control paraneter used for
controlling the canera nodule, an anount of
wadjousdzremt of the control paraneter per updat ecayiBk@e/052972
an update frequency of a processing paraneter used for
processi ng the output signdl, and an anount of
adj ustment of the processing paraneter per update
cycle. 9. An electronic circuit according to claimS8,
wherein said control parameter being related with an
8. QNtleRictrenicotircu@i for Qﬂﬁﬁﬁbﬂngéi LdameréQnoMeeﬂaRmbr Qlﬁll |mage data
circuit according to clajm ah rein said c
elecyapv&ﬁ@t%ndfeépwge?%n%@%aum ROg Og%gam%r 3y fﬁe slegffonic
circ@l B&ihd 8fthsged: rcuit according to claim8, wher ein said

canera nodul e conpri si ntg a di aphragm and said control
tp sstimatecs metiem gf aréiramj 2R Ry 8ie earpeiftmedull alshr agni ng

tgl%ggrﬁ%%g @Iy ekfimafiy ﬁ'oﬁ&ﬁ rdp,gloc; n%,{e(‘dfl t according to

, erein sald camera nodul e conprising an
an@ni ypdete frequengyl 0ffa cogirel pargmaler useehfamcentigding the camera
sensfye and said control paranmeter being related with
an annuht of anplifying the signal by the anplifier.
13 anamainé of adjnstmeni otihetcoatrelqradamgter pec Lipdate 8ycle,

AP0 RN RE RS e RO ottt G B fd outout
acendi,agdto claim 8, the circuit being further
2 R e e IO ARl B e b,
of the sections, and; - to performsaid changl ng by
o, BBt IE S D SRt SR 4 el BBl b parampter being

relatéd GAthGnEhdratioh ¢isaidldamémaemeduleui t bei ng further
arranged to decrease one or nore of said update

frequency of the control paranmeter, the anount of

10. aﬁih erciBAie cbuit BEcoramy t8cldMreNRiepsin datBcdhddib8rameter being
frequency of the processing pararreter and t he anmount

relatg WithjansdRERYredimene processing parameter, in case of
the circuit estimating that a nunber of said sections

containing notions is small.
11.  An electronic circuit accordlng to claim 8, wherein said camera module

comprising a diaphragm, and said control parameter being related with an amount of

diaphragming said diaphragm.

12.  An electronic circuit according to claim 8, wherein said camera module
comprising an amplifier for amplifying a signal from an image sensor, and said control
parameter being related with an amount of amplifying the signal by the amplifier.

13. An electronic circuit according to claim 8, wherein said processing parameter

being related with adjusting a white balance.

14. An electronic circuit acéording to claim 8, the circuit being further arranged:
to divide a shooting area logically into sections and to estimate a motion of an
image in each of the sections, and,
to perform said changing by taking the estimated motions of 2 or more of said
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16. A sem conductor chip conprising an electronic

circuit according to claim8. 17. A canera device
WwoQpT/033899g an el ectronic circuit accordi ng to PdTABR08/052972

18. An inmage processing unit for controlling a canera

modul e taking an i mage datd2el ectronically and for

processi ng an out put signal of the canera nodul e, the

| mge processing unit conprising a processor and a
%3?%’5{0 aHG4Uhe program being arranged to instruct

the processor: - to estimate a notion of an inmage
ased

15. ; ken@%wwgﬁgégdgﬁgﬁ éiﬁgag;tg_p c%rguﬁha d“prtﬁer arranged to
decrR@ké Bhé b8 m?bré ont4ilupBateaffddincy € thef éﬁntﬁb@?érfaﬂﬁétéﬂﬂwé B®ount
canmera nodul e, an anount of adj ustnment o

control
of %@&Iﬁgﬁ%@te?f Her coplaelt Rarafeter; they LHOQP'@ erqa%rnqyspfeﬁ@e grocessing

pard?ﬁél@ie%ﬁd ﬂ% RAbaNEIAdjULsREnT &the rp%h‘é%ﬂn?ﬁnafri]ﬁet‘ér'tlﬁ ¥hbse of the
and an am)unt of adjustnent o rocessi ng

cnrcwtaesilnﬁlag thada nysakaref sl @cthrgs cczmamrr@g@oﬁmrﬁdwmaﬂg
unit according to claim18, said program being further
arranged to instruct the processor: - to divide a

16. A Remicondudierechip ognpasing anh elestropistdirohlt ageerding tesldinmed.
a notion of an inmage in each of the sections, and;
to performsaid changing by taking into account the

17. A sameet daviceotonaprisingf arRelectromic eirodit aetdoddisg ¢ tlaims 8. 20. A
canera device conprising a inmage processing unit
according to claim18.

18. An image processing unit for controlling a camera module taking an image data

electronically and for processing an output signal of the camera module, the image
processing unit comprising a processor and a program, and the program being
arranged to instruct the processor:
to estimate a motion of an image taken by the camera module, and;
to change, based on a estimated motion, one or more of
a rate of adjusting a control parameter used for Controlling the camera module,
an amount of adjustment of the control parameter per update cycle, )
a rate of adjusting a processing parameter used for processing the output
signal, and
an amount of adjustment of the processing parameter per update cycle.
19. An image processing unit according to claim 18, said program being further
arranged to instruct‘ the processor:
to 'divide a shooting area logically into sections and to estimate a motion of an
image in each of the sections, and,;
to perform said changing by taking into account the estimated motions of 2 or more

of said sections.

20. A camera device comprising a image processing unit according to claim 18.



