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TI TLE: CAMERA SYSTEM FILED OF TECHNOLOGY 5 This
invention relates to canmera systens or inmage
processi ng systens. BACKGROUND Canera devices are
controlling various paraneters relating to their
behavi or during their 1o operation. Fer exanpl e,
during video recording or previewing for taking a
TITLEsCAMERA S8YGTEM t he canera devi ces conti nuously
measure brightness or col or bal ance of the taken:
i mages and adjust the exposure tine or white
FILEDO¥F JIBCEINOLIOGS® beneficial if such a control mechani sm
can react quickly on changing conditions. For. 15 _
exanpl e when a user noves the canera froma bright
This inWeritAVE 4 ' ing’d he
o exposﬁ%l\gi—eig;%ngggﬁgﬁi%{ég%%ﬁ@ég(% @%8%5”?%4‘@&&%% to
ensure that some anount of details can still be
d. On the other hand, there are cases where
BACK?ﬁEhgﬂ?ck adj ust rent nmekes the user 20

unconfortabl e. For exanple when recording a video
successi ve

clip, paraneters |ike exposure time of -
Camerp ﬁ{ﬁ%&e? rPETESNERIURG ARRYS RAPetesD retaiEng. teCihiedr bghawior taering their
operatiBh | Ekﬁ}té&@ﬁﬁ)lé}fddriﬁag}?&eﬁ%mﬁbﬁ&gﬁrepﬁ%ga%qit%lgﬁé ?tstiwcture, the

_ between |ighter and darker 1'’n a short “per
camergguicas aantieupuslyi peasige ibrightaess dreeator datpresed tied taken images and

di .rcunst ances where e.g. sudden
a'uBt%F¥ﬁ%§%§é@%g%gﬂhﬁ?éﬁ%n%%e i ncluded in the view of

steadily hold canmera, too hasty changes in brightness
further result in punping effect,

Itis b 25f.‘$§_r.€rre er mi(Yi ..
SPRAEA S SUhy @ GRPTRISBEEhANSTh GBI S¢aEt EHiglyean Chrngingesonditions. For
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view, theiexposise e shewld bermpastti larger in aflet thenpuredhattsomme\eambund bf details

can still b &Rk Provide an intelligent control o
aré%&tec ure which can understand well when it is

preferable to react quickly to changes in conditions

and when it is better to react nore slowy. la In
On the PsF alich Wiefeh et Frese MOBECD OHte Gohedient makes the user

uncomforfksie) tFdP RxainPRY Whérd rdtioR¥hd & didko Siﬁ!"ﬁér%n%‘?&%rliﬁé '‘ERposure time of
conprising: a canera nodul e and a phone nodul e; R
successivgaage frames should not vary too much. Otherwise the 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 steadify hold camera, too hasty changes in brightness
parameter 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, embodiments of the present invention intend 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.



nodul e conprises an i mage sensor, an anplifier
configured to anplify an output signal of the inmage
sensor, and an A/ D converter configured to convert
the anplified signal to digital signal, said phone
nmodul e conprises a baseband circuit and a controller
configured to control the baseband circuit, wherein
said controller is connected to the canera nodyle by
a first line configuredto receive an output signa

d Line, which is:
e FTHR TR TS Y PR I S s o
cameraaambra‘twmquMQS aicdmeantnodlilk @hd iapHons frh @il @aldcamera
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c{)rﬁg&g? :tg %Q cgé'ne Jz %’?osc{ule ;ﬁ‘%ﬂﬁ[ﬁ §P F%fﬂgq éqcelveeagrg output

an u era
sigrea of @moamera)rrmduler ahd bjna seeasrer Imemztdctﬂ ., asa&gatﬁfal\mﬂh a{ﬂeast '
st of t roI ar anet er r ate cle
oﬁbﬁﬁge% euépe SO0 %@% n&ﬂlpﬂp@g sqj%lcgntécﬁl%é IS coni%/gured to

prpcessesrs iouput sigreelf ehe ozmm‘eir@ unedlid, carl @gi@sSoritidfer is fufrther
anount o

| e, d _ _

e, 51 0L B R TR BRI AR caher SR St

adjyst lab ldast bhe vgiue etepengitdgion wiyathar, muiey @ ddtithatst 14Sé8€ in a

poffon G 35tariE G Ve R ER dsfiBated sp SRttt Fome, sad at

ledat wentvabwe, contpgisang st Ipasivindesf: an upaéterrateaéfpegb'@rﬁthtﬂ parameter
e . .nodul e,

SO By R TIOHR, B RS B Eo 12
pacanetenpérepdatercycletiga givsstpdacd ofcle, @anipdgte i@tk 6fG processing

oL i ST B L B s WS an

sensor
ampunbof edjustean of tregerotedstiy barah*beerlp@@.@da@emw in thaidiven

BB F i R0 B BaaR Be oS norse o e sl ame
circuit, and is connected to the camera nodul e by a

I SR AU S o b i S
camg@oappataﬁds vorhpriditge of dansdra artﬂiutemndsaepmrib MOAVESSH camera
il T T A O L
configured to construct an image data from a raw data of the image sensor, and a
motion analyzer configured to estimate a motion of an image taken by the image
sensor; said phone module comprises a baseband circuit and a second controlier
configured to control the baseband circuit, and is connected to the camera module
by a first line configured to receive an output data of the image constructor, and by
a second line which is associated with the first and the second processor; said
motion analyzer is configured to estimate whether motion exists in a portion of a
frame or whether motion exists in an entire frame, said first controller is configured:
to adjust at least one value depending on an estimation made by the motion

analyzer, said at least one value comprising at least one of: an updaté rate of a



frame or whether notion exists in an entire frane,
said first controller is configured: to adjust at

| east one val ue depending on an estinmation made by
the notion analyzer,” said at | east one val ue
conprising at-|least one of. an update rate of a Ib-
control parameter configuréd to control the canera
nodul e, an anmount of adjustnment of the control
parameter per update cycle in a given update cycle,

f araneter configure
ool 2Agh8cf fohollye, P RRE A% BRI RheGEondthbiet o
a‘ﬂjﬂStﬁ'ﬁ’Gt pir tblce@gtrnlg)qramatmtper updateupydatie acyiodre updatt Rgcle, an

ted at, | east one
Ytﬁébtele gpgg)tnfceg%ﬁé ga{ﬁaéﬁ ?cgn?gulfegj ﬁ}roce\gmg}ee raasdata, and an
ampmrgtof@dntstmntmf the pramestieg paml‘ﬁetgmp@duﬂicmté)eyci% in the given
ot B, Sthell e EciaRER U oo SO0 B0 I el 55 e S rame.
whqepﬁmd”flﬁd:cmtroitmt |laddrtbern'pomf@uregi tee bt | svmtrogl bwWthd s2cond
cofbi@n sensor, a nmotion of an inmage taken by a

canera appar at us, the canmera apparatus conprising a
canmera nodul e and a phone nodule, said canera nodul e
CLIEB sQr aflrtco r, _an
n; mg@aﬁzg)@ng"t@uctt@?@ggn?eﬁgoﬁrtg% R ﬁ%“(ep A&ﬁrel [fekfevided a
mefhed comprising restimating with & maotionnsegsors ansdtion G ndh iﬁnage taken

oYL GO S R 8BRS0 Befe o
Phébﬁch@laﬁ gaid da&m@mmﬂuta cauprisirgnah BnaggePBer, a first controlier,
an%’l@éé %bhﬁFucﬁ:? r&[)hl%fr%g& g%sﬁgét[a}%elmaggﬁgfaaﬁ% e q%;a gf the
image sendor,randca rotigu medlyzer coptigired t@ Bstindte W mdasraoP4n image

d a second |in ich_is
takA Dy (8 Aap R0 HEL oo Mool ot EEBE R PaBR o uEi aha o
seedd coatroiey, coni iguned toecamtrol ihe baaetba}nz!eircwv\ﬁmﬂ egontette@ o the

f frame ar wheth

ca@éfaéh@d!.ﬂ% tgrnQ cf{r%t If?]% cal Igrgredrtg RETYG g0 cthLH c{%’%o? Negimage

corsiictan, arek by atsed:@aisltneomlmcrwﬂ modletwnmtm!geﬁfsta{md the second
t Nt | yzer

pro%é&édtim%ér’gg{b\t/i q@'“ﬁ%‘ﬁp IBS’( ag)(ze'r,evglg btgﬁn e)glsﬁs Uba Kpgion

of paframefor arvhed:fmtmomorpamatsemean eatiki fga.m@dadj%tmgnwtmme first

oo %2 T A o SO b i
analyasir esaig @t least one value comprising at least one of: an update rate of a
control parameter configured to control the camera module, an amount of -
adjustment of the control parameter per update cycle in a given update cycle, an
update rate of a processing parameter configured to process the raw data, and an
amount of adjustment of the processing pérameter per update cycle in the given
update cycle, applying the adjusted at least one value to the entire frame; and
controlling the first controller by the second controller.

In accordance with a fourth aspect of the present invention, there is provided a
method comprising: estimating, with a motion sensor, a motion of an image taken
by a camera apparatus, the camera apparatus comprising a camera module and a

phone module, said camera module comprising an image sensor, a first controller,



update rate of a processing paraneter configured to
process the raw data, and an anount of adjustnent of
t he processing paraneter per update cycle in the
gi ven wupdate cycle, applying the adjusted at | east
one value to the entire frame; and controlling the
first controller by the sebbnd controller. In
accordance with a fourth aspect of the present
invention, there is provided a nmethod conpri sing:
aﬁﬁﬁéd@édn@ﬂuctw Mﬁﬂ@ur@ﬁ% %n&ﬁﬂﬁgﬁ 1m§ger'§§th ‘?l%mog rgw data of the -
i mage taken a-canera appara
IMBYe HEABYUs 28D ﬁpﬁﬁntmnr@a@zean@ﬂ @urﬁddgle@tlmate a mqblborma‘e an image
r
1aRB ol Fro 980 S GAR AN BR e SRIP bt by HB ey and a
SeEORd p@fﬂtf@*ar ¢anfigeiedtte gentrad ihg basgbantheircufty and ia coavecttat ta the
cé?ﬁer% hﬁoddlérﬁ & ﬁl%pﬁﬁ’é coxz?f{ab% HPHC@ eaefhab%[éﬁ{ datp_of the |mage

confi gured o estimate I on o
| anﬁtéu¢tﬂ"a@éd ¥ @sTaCONg am@wphzbne agebidted wdlmme ﬁ;nshgwcathe second
e
P et Win AP ol e er” AL ol 8RS orton
Oftméran@aﬁ@waehh@amoélomexasts i @n éritiree fraoef iagjmsting, tvith the first
Ty YRV [ . structor
f{f; R, B MaP o8 el it B, SFE S SR A- B 9] gl Gton
et, Is@idsaicleast onsr Vﬁi@@somprtssg iafrigaish gne wif:tan tipdate rate of a
. i tihe [ portion
Cﬁb'aﬁfﬂam@@%?%ﬁ@“%@t £ BT EoRi' 88, Bl rhdhufh, PBD aRBunt of
adiysiment efdhe sontra) paydrnéter her @padate cydemn radivesr ypdate cycle, an
0 _
UpORESlaLP B BRCHS (U BMIeRS (Widtied 1 bAEES e AR and an
anpeumpof eHiugtment [ob &t proresaiig parametefaps upaate qfclaln the given
GQfat - 0 e
R0, pEle. ERRATE, B 480 o Tre ML lo MBS pfiflfie: anc
Coﬁﬁ@lb{@th@rflr?fb@pnttnﬂiaabseﬂ@;aﬁlcend pordrafjen en updat e cycl e,
an update rate of a processing paraneter configured
to process the raw data, and an anount of adjustnent
of the processing paranmeter per update cycle in-the
gi ven update cycle, applying the adjusted at | east
one value to the entire frane; and controlling the
first controller by the second controller. 2
According to one exanple enbodi ment of the present
invention, there is provided a canera
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system conprising: a notion estimator estinmating a
noti on of an inmage taken by the canera system and;
a controller controlling, based on the estimation, an.
update frequency of a predeterm ned paraneter and/or
an anmount of adjustnent of 2 he predeterm ned
paraneter 5 per update cycle. Accordingly, the
updat e frequency (or rate) and/or the anount of
Accordifl] 1658 anfd eRBodifRADSMhe RYedeheintBrtioANtefe khfodeaNg camera
to be taken. Therefore the adjustnment rate and/or
systemaenroprisingt a raeticnsistimator eatimatinacpoiien elprt iBragedpkesy the camera
situati Th Cc bt ai : ORI
syster it &) oLy SettBhop Reelophs iR fHoBle Tapueey of o
predetérafindd parapisted randfor sremraotrd dbadjuatoeent ob#ieal predateamized parameter
can be related with one or nore of an anount of
per upgaig G¥¢lfe, an amount of anplifying, white bal ance, or
any ot her operations of the canera system In one

preferred exanpl e enbodi nent, said notion estinator
Accordinglya theaunsiate reausney (rs ratel Aldien thg ampsnkefadiysigertgan pe changed
[ S .0 0 [ t j [
o el R oREnE Y R ot T APl e ot o
adjustragntaag @d optimjzed fonvarises situatiortst Ohe Lisey cby obtaki argappnemiate control

account results. of said stimations of .2 or re of L
effect 88 RhoaseRIBng! vickoy WilEh skilindPle s BSHPRf;scobg i e taken. Said
param&RBFREA B $4ISIEYH GRith RAET & Mok @f GANEmelimtl B0 eldbsURK | 410 amount of

into 20 account a structure of notions in a scene to
amplifytiyeg, white halampes o RBY etheq pperationsil thspramgara Sysigm.

intelligent control can be realized. The notion

estimation can be perfornmed from several successive
In one prefgreed eamgte etdootivent, said mative esiiinatiir reartgngediteldivide a shooting

aen ) ATH G b b B BB 023l i B, o

said cori@IISH 8 Rhgbd Y& PEHGTH sdifl €batrolfngdbPdkigdintd saaBftaresults of said
system conprising a notion sensor for detecting a.

estimatigns R oMerpef eaifseeliod§st em and a control | er
controlling a frequency of adjusting a predeterm ned
par anet er and/ or an anmount of adjustnent of the
In this pxardpleesmbatiédent asaideamerpeysiemdan gedgun ehepsontraling gy taking into

sccour SeBSFR RSB e 0B oot 5 R Sy ot an

intellighit@SAMS| daR\benéaieBd. there is provided an electronic
circuit for controlling a canera nodul e taking a

i mge data electronically and for
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 example embodiment of the present invention, there is provided a camera system
comprising a motion sensor for détecting a motion of the camera system and a controller
controlling a frequency of adjusting a predetermined parameter and/for an amount of
adjustment of the predetérmined parameter per update cycle by taking into account an output

signal of the motion sensor.

According to further example embodiment 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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processing an output signal of the canera nodule, the

el ectronic circuit being 3 arranged:. to estimate a

notion of an imge taken by the canmera nodul e, and;

to change, based on a estimated notion, one .or nore

of a frequency of adjusting a control paranmeter used

for controlling the canmera 4modul e, an amount of

adj ustment of the control paraneter per update

cycle, a frequency of adjusting a processing

par amet er used for processing the output 5 signal,
arrangeqhdoaash@ﬁtﬁmtrnqilpnarﬂjaasrmmtakﬁh bm’elepframwasmtgﬂe and; to change,

vased B REh Rl Hoph s Gieort REREEY L ahsPid, 2 somip) parameter

used fdr Icemteolﬁr@ the Oanndaﬁinaﬂule | ameeyRoUdt OC & SdtMgnilTitie EdMirol parameter per

g @tro Lg% ]Qamera nodul e taking a i mage data
Updategyeles 3 RS ey § %.%S“nsarprar%é@gérar@n%tﬁr ‘b‘-iﬁdpfa't P'aFRRFing the output
signal, @hd bR @nfoaREsfad &1t of iHaSrbORSMgPHRSS! PiSH L%)Bhl% cycle.
conprising a 10 processor and a "program and the
program bei ng arranged to instruct the processor to

Accordﬁrg Jb%ﬁﬁ ﬁrrﬁrgpg)t(érﬂﬁ an 2" rﬁém%?tﬁeaﬁ'ggenkmn ﬁ;ﬁe%gﬁer ' 8H)vrded an

ased LY e

-image proeessingnwritdfoodordrotliag @ danetal mesitilertgkiag admbg®tata electronically and

anet er ed for controlli ga t he camera nodul e, an
0 'ﬁ‘t

for progEsojé e GHteYT ALY REE CBmer ol Imp BiogesINGeHt comprising a

processtp Hdea Qf6dram, %ndrtﬂéepr%raﬁﬁbéiﬁ%'é?ﬂan@e@ﬁ@%?ﬁﬁr‘cf‘%e processor: to
paramet er used for processing the olt put signal 3
estimatgp mpor b @Rtimage daljenshihet casmera meodue ;s knghange, based on a

ate an exposur
the cangiraphodudeyiamgambunttdf e\d;mtmasra ofitick bentod plaranteter er update cycle, a

: estlmatggh‘?ﬁﬁﬁ &n (f[)&r rpﬁr%dtﬂt Srafey &J i ustrﬁﬁg?c%ﬁrrg aA %rﬁet%nfr:tseeJ for antroIllng

rte of SRS s AP Y B o BB o, an

amountB? adjuetmehit of the QFEESEIRG pRAMRIE! S upBMteRGcIEE! at ed 20
with a white bal ance. Kbove di scl osed el ectronic

Ci rcwts can be produced as a sem conductor chip and

" The co_rﬁé‘tﬁie‘ gt K n"fé?erdma Be! rQISteﬁ%rhﬁgn eﬁ%ﬁsﬂreaﬁr?¥ rgbr?'r%hﬁ)ts&ddraaphragmrng if

oni e CrYcaite can AT Cane
the cangesy n‘@dpiee;og'lprlaetramhtrmragmhﬂaﬁ athgirtt af amplifging aosngrml from an image

sonsor BB b BB M oSt o ot

wrthamébgra&céiescrl bed in th| s specification. Further
features or advantages wil|l be described herein bel ow

by using an exenplary figures and enbodi nents.
Above-disclosed electronic circuits can be produced as a semiconductor chip and can be sold

in the market. Also above-disclosed electronic circuits ¢an be implemented in a camera

device, e.g. a handportable digital camera or a handportable cellular phone having a camera.

The present invention may include any combinations of matters descnbed in this specification.
Further features or advantages will be described herem below by using an exemplary figures

and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS
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30 BRI EF DESCRI PTI ON OF THE DRAW NGS WD 2007/ 031890

PCT/ 1 B2006/ 052972 4 Enbodi ments of the present

invention will now be described by way of exanple
wooshpsisand with reference to acconpanyi ng dPamWiBRges/52072

which: Fig.1 is a schematic diagramof a canera

system | according to a greferred 5 enbodi ment of

t he present invention. Fig.2 is a schematic

on that a.fr YA
Embeiens Pl SrseafEbvehiob M apR ks iy B aRiRE by
and with r&llecende td dasstpanyisg draeftgerin gisbdi nent of the canera
system 1. 10 DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT Fig.1l is a schematic diagram of a canera
Fig.1 iy s4 echématicc dingiany of i@ amest systet 1eadsotding:de fprefeed
resen e canmera systemco
embo%[nengoﬂgég}’%gﬁtjxﬂ\yéfggn D or C?\//DS sensgp“ S€s a I ens
Fig 2ams@gmnpmu¢trempn et adramyy rnd@mﬂdentpémaq@lq@& a vvhl te
ondi ti on anal yzer
Fig. Sgggt?%g%%ﬁgmb'#cf'ﬁq%&%}he éa%ﬂ%%&%ttggrgol ator 27, a d
Fig.4 ilstraiesaanotioar emtbodingmt obthgicaplers/sYsiem dat a conpr essor
33, a nenory 35. The lens 11 concentrates and
focuses i nci dent ht on the CCD sensor _ 15. The

JDETMleEB@ES@IE'BW\b@FST HEBRERERRER EMBERMENTan el ectric

signal. The sensor 15 also conprises an electric
shutter, and data taking (shootlng) wi | | erforpe
Fig.1 ORI SChAMED. dRGtE 1o & HAMEE S1oBpAnBiEorciR B rEped

embogﬁ’ﬁe@lﬁ of ?hevﬁr"ebé})ﬁ' 1ﬁvéh‘ﬁ9n CPRé E:tha@s@!erh %@mpﬁ@éﬁ Babher1, a2 -
he anal 0 [ |er 17 a
diaphigigna, 2ECDIE CORDE SERsei 1S, 48 SMBRE AR (g (UhaRYger

19, aQﬂ‘rmterBé'[dnEy 'aﬁ%llffé Mali atieg canditisromiaeel 28, é)y‘.ottthﬂler 25, a
contr ol conver

9
CFA @mqlqltp@a?,sg hanbnag cz;eq)tp@?%!,ag q} 10 Oc%{t% co:]:uﬁre§sor 33, a
mem @Ist ﬂhe teﬁl@wcamenh‘ate@addderdcms ana'cmm light @n the CCRsensor

B f
15. ThesRPLER Farels PR atlogh dbdsiesidia e el 5 aso
compﬂééstﬁ'l brtiwp @ﬁuteérphmcf tew taking dshostisg)awilvbetperioahad oslydhe

erawdata |taII ig
slecty SuftBHin apeingt o S wrebp Borulbko R tonraieg by e
contrélien28lalt® saidghahplifier 17 ampilf ies the output signal of the CCD sensor
15. The magnitude (amount) of amplifying is variable, and controlied by the controller
25. A/D converter 19 converts 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 which is not
white-balanced. Based on the brightness measurement, the controller chahges one or
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the raw data can express a white object as white. The
amount of adjustment is directly 30 controlled by the
controller 25 based on an analysis of the lighting

wo SRRgdkdoon anal yzer 23. The |ighting condi PCDIB2006/652972
anal yzer 23 estimates a lighting condition of a view
taken by the sensor 15 fromthe raw data which is
not white-balanced. The lighting condition analyzer

s 368 RS Yo S A LSNP bl

sensob1 5, it aeRsgnitedes (ansovntitof atriplifyingribyrtod &eplfiehdfges one or
WO 20071031890 PCT/ 1B2006/ 052972 5 nore of an anount

of di aphragm ng of the diaphragm 13, a shutter speed
The OFAt hﬁerp&]ehosoﬂ? 1Bonsémdtsa maglmtctgmimq dmagat fatgf from the

whlte-%lg% 'ta{l]vgt&e{kf% %ﬁ)gf@g’aféﬁi é‘rﬁ% E@Qrdgﬁé/)' |ﬂfoe‘r?récﬂﬁtiéﬁt Ghis

imagewlats @nbm @lmﬂgd rapéayed doly andmny Qipyisymgq@ig@] ertemeot s rpersonal
compLgt;erlFt r@{a? G‘r prlhgé s &n%& Ea? %i‘%}ag nlp a-mén?qu'inﬁ@g GthQ %fd@oci’éébr&ﬁg,

exl st
the Cl—"s!\ystbmmiatonznmaypmt be rmaedecb erpapialy whe 39@3%%‘96? the

same ﬁ Ahé 3:lf H%E%laéace&lcﬁ g{ﬁgﬂ 1eAb tHelEFAY angi‘]@o[ator 27 may

cor ator 27 may not
not bensed &t \ndss peeaoirdingsy S(Mﬁlérﬁo mﬁ@a% HEoeRsHe |3§'§§ t he
same nunber of pixels for each col or conponents. Al so
‘the CFA interpolator 27 may 1o not be used for w%?
The thuesborititragler 2$ ereatestadhimbpaibistage foMping dBads fRja spaigcted

by them Ht%Hde&‘ 37. T § Muhprad .rﬁé@é&tm b3 R lagrb@ ah the arBgAY 31,

ata construct ed .
for tha nump%pﬁp@wewg crhéortfﬁmmsntamtair%é@ q%q jnaggs. The dafa -

comprg%%\?lbg\/)éﬁﬁl %@séécﬁgﬁqin:amb%ﬁg ttu; .EF’EG,h}PE@ZODDSmoﬂdSn JPEG,
en
or MPEG&@@%GO"FMQS%%@:&S #O1: Ieé%meg@%fs%ﬂ s that the

comprb$RAGmEFe ata is Rorelto withREGRQbmailagan JPEG,  or
MPEG The conpressed data is stored in the nenory 35.

It is preferable that the conpressed inmage data is
The c&h@ﬁae@sieﬂgqtélﬁf anbhsest 5 ridtiontarahyizel GRgEhe Fotion ameailyaer

system |
analyzﬁgl?heofg\nbgao{p fgcg ggt?m Iazﬁlzﬂ @r& gg{hlteﬁ&aﬁg%%ﬁ%r tﬁ% CJ %en?or
The catndfBeiREmMAlcah hﬁelaﬁygﬁemakgmnélyod foe Moo eﬂmajlon asTm as
auirsiag £ e bhos e 4RC pRe Sy Sehtll o i
embodiingst themeotisn egtieedion iswarrietomstugp toropgringr sliosagsivd imape

| hi s o . . . .
. frames. r;Ik’rlrame means a total area of a still picture or a single picture in a series of

video data. The motion analyzer 37 divides a frame logically into a plurality of sections
{(smaller areas), and psrforms 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 singlé 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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enbodi nent the notion estimation is carried out by
conpari ng successive inmage franes. A frane neans a
total area of a still picture or a single picture in
wo3eRkises Of 25 video data. The notion anal ygeisRdsns2972
divides a frame logically into a plurality of
sections (smaller areas)s and perforns the notion
esti m(ati on for each of the sections. This snaller
area (section) is called r.ob| c The noti
estimale) i amotemeciRn e360 THRGTEDIOEHo Herogey 18 BeBoRof e (TY bo

estimeéH'tﬁaﬂ alllhadrShid¥Rs Fiabé @lrﬁ&t@ammmhef its (e300 ras dinstrgieerin
estimate the direction of, t not i on p
#%g’l 1.7 1n the

fig. 2bFT5'S.’/§a§% MeHiahapRen YheR [Buser & Weving 1o ARG, s

other da¥éslafmafithe duhifmatdl m@kahe( M@Cﬁobmﬁlsl'.) andovmgpe oy t fiowvever,
are estimated f

macr iRk Pl 41 MPLRIEEBAE 25ht Bicot OupPELUL P L, (o2
Thos@bﬁé%fr?_%pha@tezﬁ Imh&h@rmmm ccrnéams grmcamgocﬁbjwtd— acar, a
ta e notion n the f 50
train, pgAning MEn- QY %Stﬁglgﬁ@%%%’gﬂgg :AVI BeSC anr%rreand VO
- 20071031890 PCT/ 1B2006/ 052972 6 estimates the

not i 0 ar ch.mc j
Pleasphaal b L% Tecia it et S RAEorlc padlnit ror e el BreiRispe
numbsasfanasroblodks odayrbet aroordensf teh oubwmdseded in  fig. 2b.

This case woul d happen when a user is noving the

canera systeml. In the other cases, it may be
Whenetht iestirneteld hirdion tsheedebare antadlok zBrd for nibmangabiquat as like the

h
P ) T IR e 5 st
dluce amer My b mn ChEHINGANE Kipbragn b hidtes Srew] sighe
cop §PERRS sdnshr ssrt@%‘ﬁggﬁagfc}g’a &I e S 7, and Ahite
balangeibt the véithemante aepiiieni2d. THers beeause H1e shiagseadiignemay
not b% C'%lﬁg%&r%ﬁff“ \Pomogékﬁ'd YR8 AdbLhEEk B bBAoed so

e est ma ed notion speeds are spal |

 frequently.zEhep theuser doeﬁamt aBed braAnngyed by Uik chaggapl eolgie of
the [rﬁé sZe?us%B%y e oBRRt ErgB! of2fheC Bé\ﬂﬂﬁ%:a@é?ﬁet@fs ngfigh are

§Earamaters to. réduce one or %

presened duihesisey TiHe et kg armory ReAER LY Banp SR T 2ble
to saveNEpdiwer EERA PPNV e RN SaK abfustrhdits magni t ude of

anpl 1 fying of the anplifier 17, and white

The control. parameter(s) may be parameter(s) for controlling one or more of
adjustable amounts at one time for the diaphragm 13, the shuiter 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 controlier 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 camera
system 1, so the lighting condition can be changed largely, i.e. from indoor to outdoor.



10

15

20

25

30

bal ance in the white bal ance anplifier 21. This is
because the lighting condition may not be changed
dramatically; those adjustments need not to be

wo PfFhaksed so frequently. Then the user dopsrmnhcnesd:z
e annoyed by a qui ck, change of colors of the inmages
caused by the quick change of the control paraneters,
mhich are 20 presented in the display 31 or stored in
to.sa

menory 35. Al this feat
By incipAsiBdEhe EvITIRp TEl G SBer Y StaaT 4 PO IR doer $B80S
taken mmﬂe@pprdpmm@eﬁdrs.) ammycbmmrdmrmrae (balantiog even for the

trolli 0 e, ust abl e anpbunts at one
casetﬁgtr ?Qﬁ”e?‘%gegﬁ?‘s %W'fg q”fC%EA shutter speed of the
CCD 25 sensor 15 t he rragnltude of anplifying of t he

i cosZFB) a5 Al L RS P MOt 205

the frayed, ods iddndiateel iaf fig. 2mobiofig 20y thenegésliersds ddasondidncrease the

o445 152 5o U R A b 2

This is bedauge, b suttheasesttbe scene tol betakes nulyasnpéain erreoing pbjeet

only lrb%] rg@f Sﬂg{ o{{%mg,?ﬁr?%féerﬁ%lﬁmph% r%cr‘hgi‘?:g étgﬁgrﬂhﬁ tRE lighting
conditioh mayarot sharge dnémaﬂcal[ﬁ@sgglmscﬁne@SSO theesyatep! mey @et need

t Y r such case,
to adjﬁﬂgeﬁgé?%yb‘ﬁge %‘é{gﬁ"é a p%lé:qc%rsg f%rllu?/]#tgeo wi t h nmovi ng
the camera system 1, so the lighting condition can

o URET O Ao o 005 i oyt
cameradjystentdnitsatiatandt the eentisilar 2fseampPe FENORH doi BT the
contro@ﬁ%fm,tl?lt k %%Eouﬁt?}‘ SMriahof @nﬂ'ﬁl@ﬁ QBRdcRt € exposur e,

ation an I'te balancing even for the
case that the scene to be taken is changi ng quickly.

Fig.3 ||P.lslr5te§ 3R %x&;ﬂﬁle'@?ﬁﬂdaﬂné’}ﬂ 3k M%Qfani’e?a @}%&érﬁﬂt ﬁ‘l&hk Ratbdditent,

tions exist onl

rge
the camnpra sysiest tgan e gn gnggjngbghtl?rpegt s, FW@”QWE@ qe@pia&gﬁone
compr@f?@sa B&thedaNsriceBSiRg bbe to&dkél%ﬁlnpmturésahm gidedd. | Theolimaging

doés not i ncrease so ar th.th
- phone 10§, @aﬂprﬁ%?scar%erﬁéﬁ%ﬁ%%ﬁ B Aot octife1 s 3fe ese

modul@fareHefse mva/c&ﬁmbalhauﬁngmhmrmm m:tduleOrUZycdmprsep arlens
11, agwghrag@h{%n@ C@S or C Qleﬁ] rq%tan ans}(ogbgmgsﬂtlﬁae 1?7

converier 119. These units correspond to the lens 11 the diaphragm 13, the CCD
sensor 15, the analog amplifier 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 comrnunication
section 145 containing baseband processing, RF processing and antennas. The
display of the Ul 131, the memory 135 and the motion sensor 139 correspond fo 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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to condition may not change dramatically for such

scenes. So the system may not need to adjust the

exposure, brightness or white balance so frequently.
wo WS osaEr a system 1 can conprise a notion sensmosaB2er2

for detecting a notion of the canera systeml

itself, and the controll&r 25 can be arranged to

performthe 15 controlling with taking account of

the plisRaPPIBABdPamORAeE T Mo sy B o e M e R

memoB/TeReisTRRSther blugrarneiich & ssednfdr tenDBE 8. |'Fiag||:m@ram

k0T B o e LN L A 3R v 2

the lightind Gosditionndnalyzte @38, thdeontnelgt 125, 2@ PRAnetet@dator 27, the
d
meSSUBPHEED b ARERs P B gl agrocl 101,

canera-nodul e 102 conprises a | ens 111 a di aphragm

The D%%?MSa??C%)eD%iQQﬁ%eﬁ Qlﬁléiﬁc@ uni tS C%?@egggﬁ[f:at 0]

memotyfmdlwwsprdlgr,amﬂmeﬂwmﬂéfgm 13, the CCD sensor 15,
the analog anplifier 17, the AID converter 19 of the
canera system 1l 25 respectively, and contain the

Fig. 4sitiustratasnendtoeraiangpled arhbadiraent G%ﬂlepm@’an%tﬁ% 110n this

_ embou‘frﬂgfﬂr fh%%%n%ré@ﬁted'n S %fs@ir@gl%ﬁi’enfé&l@saéﬂh%!r@ pﬂioﬁ@' ﬂé( the

notl on sensor
rmagm@%pn@mmhe armncw@ mmpl@athedmag@@ eherme0pmajso Compnses 2

' i
camers ﬂ{b‘dﬁlﬁ%@%@%@%ﬁ %;}1 mevﬁr tﬂlég%‘h%t?%e ng%g%hf has
13

more fawsioanthaniiee pameioM 9 correspond to the
di splay 11, the nenory 35, the notion sensor 39 and

contalnthe sanme functionality wth them Thg Be JX
The C@ﬂ@ﬁeﬁoﬁiiﬁr?@@r%ﬁﬁ'ﬁf@?st%@“%1iLQld'aﬁ”H%g'@:lﬂJslﬁl CD anad/for

CMOSCEUNsb02 65, e, Sl fﬁev\@ii%7AQ8&&%rter 219, a white balance
CT/lBZOOG/ 052972 8 the

Pl 441, o en e e rasger D3 S canghler 7255 GEA drteropietor
227, am%li%%ﬁ?m‘ ahf %rmﬂrdagatfr@mzehzmh ﬂhgssalamth dooreshiwed to
the 'efb%ﬂi-othﬁ{ AR TPaRC L o P 1 B e GETRE ofecine A/D
conver@érpig fcheewm’elbaiahb@ ampmarlmgtrmnghtmg eonditie gzatyzeP 23, the
contro!ﬁer} 25, tne A interpolatorhée/ %’-sz thum n Ol:rggt%lr' 2%7 an& h(ﬁe motion
analyzer 37 of the camera system 1 respectively, and contain the same functlonahty
with them. However, in contrast with the embodiment explained with fig.3, 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 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 2289,
and the motion analyzer 237 can be integrated in a chip, and sold as an independent

product.
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5 thunbnail creator 29, the conpressor 33, and the
noti on anal yzer 37. The DSP 143 can be sold
~ independently as a package containing the DSP 143, a
wo WRpiyeoand said programfor the DSP 143. 1pCHiBgoocAs52972
il lustrates anot her exanple enbodi nent of the canera
system1l. In this enbodienent, the canmera systeml is
al so i npl enented as an inaging phone. As the imaging

phone 100 of the previqus. _ [ h
e ey BoBUR B PR BEEY S BIRR 5. B R o8t
comnipfbatieh Eébimn fﬂﬂBﬁVﬁﬁse thies mmspmdrtmdthllee.lszﬂmtﬁé@e hask, dhe

b5 5855 LU 5 5T B by (A8 9508 e

functisdRtiengitrothemCIRSCHRREBT rcod rbls tfzmwhwiabb@eampm mo@nlem in

cpnye t [ 21 e [
oo e Vbl SR ok T B BPAR G e
beha\&orCEfAthend:catmmhgttfunctloﬂ2c7f tha ccdmmtm’@rai!% i eaeasdanceowith the
.ot L.gn it
instrugtions o&%g &L@ézsg&gﬁgﬁwgnﬁ : ﬁ@thgtg% gr%frﬂﬁtgﬂi’xs:o?tl%ser
inputtash tragghathep Lsdriirderfade 23the A/ D "converter 19, the white
bal ance anplifier 21, the lighting condition analyzer
23, the controller 25 the CFA interpol ator 27, the

‘Pleast notetthati \Aarlcussaodlflcamns mad betmeadeovithent depagingfeam e sgope

of the Spggseﬁflu v c ﬁftfr%?btlnp Eaeﬁrﬁ&qﬁ &?r{tbbal lerd¥bdmBls3iré nbtitnited to

However, In contraa
descrived rexahw!e@muuqasnbe axalvapihet H g% ¢ g a3shytice spRPE 0f 2
deisFhbétanansHittean
et IS0 ARHERAEH piassant g
i nterpol ator 227, the, thunbnal | creator 229, and the

Whlisf@{deg%rﬁﬁ%ﬁrﬁé%regéﬁg apBeifid2foh Rf@fﬁiv%ﬁeﬁbbrh@ tiebwRIfeatures of

SRELACEI S W LR SN T

appuo%ﬁp Eﬁﬁ% B;%té”caamﬁ QEkpact Bf hﬁse perhedigRature W icombinaBh of
P for, reahzma sefuntlanalltle The

featurﬁ&rhﬁﬁﬂﬁ'éef%"ﬁr tefiRrTecs & EORICRISTORY Bniieofrainas Wﬁetthﬁr of not
particife} érﬁplbaﬁ:sﬂ%ﬂae@ﬁtﬁidcfed@iﬁer@@i the lighting condition
anal yzer 223, the controller 225, the CFA
i nterpolator 227, t-he thunbnail creator 229, and the
noti on anal yzer 237 can be integrated in a chip, and
sold as an i ndependent product.
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WO 2007/ 031890 _ PCT/ 1B2006/ 052972 9 The phone

nmodul e 204 conprises a user interface 231, a nenory

235, CPU 241, a communication section 245. Those

units correspond to the user interface 131; the

menory 135, the CPU 141, ﬂpd t he conmuni cati on

section 145, and have the sane functionalities with

them The CPU 241 controls the whol e of the phone

nodul e 204 in 5 accordance with the instructions of

the program The CPU 241 can al so changes the

behavi or of the controlling function of the

1. A camewrappatatus COPPESING: accor dance with the instructions
of the programstored the nmenory 235 or with the

a cameraimsdulaiatd opionefmdédude;user i nputted through the user
interface 231. to -Please note that various

said camPRGhddlSé It ey irhgr b r\nt dngplifiet epatiuretbtofangpiity heoutput
scope of the fresent i nvention. For exanple, mmgg )

signal ofthrimagn senspt, end 25 Add gervsiist egnidigyed ip cppyeglythegmplificd signal to

d..tal.de cri bed exanpl es, but can be many other things,

lgnal Sighdy a3 shutter speed of a nechanical shutter if the

. camerg system 1 conpri ses . chani cal shutter. 1
said phownpé\ﬁe SPIRESFS A Bigetend ciyent %r@g‘bqnﬁgﬁgfp“é’é‘%ﬁ“égtt? ot} the
gw-.attention to those features of the invention
bawbmmﬂéﬁwgVed to be of particular inportance, it should be

. understaood. that th [ ' i ' :
sherin SR4SUTASIB h shE AE Pt Pl BRIl ecie
an outpuf §8hdl o8 hchahRReHGE eandefyer Jeeshd lncaniich is shavided withheleast

drawi ngs whet her of not particul ar enphasis has been

Claims:

~ one of thp imagecsensoe prcbilie applifigr, anl sgidgontmliepis capiigedigBpesetdn output

) rising: cajlrer. d Ie.%ﬂ% dule; 5
mgnﬂxﬁﬁ@?%ﬂ@gﬁgﬁﬁuﬁbgapgnigﬁggﬁggg an‘?ﬁggggggﬁgor, an
_anplifier configured to anplify out put signal of
to estimaiya mokigp of a FugEe, takenbyy e%ﬁ%¢@6ﬁ%ﬂ4$@? configured to
convert the anplified signal to digital signal, )
to adjust at least one value depending on whether motion is estimated to €xist in a portion ofa

frame or whether motion is estimated to exist in an entire frame, said at least one value

comprising at least one of:
an update rate of a control parameter configured to control the camera module,
an amount of adjustment of the control parameter per update cycle in a given update cycle,

an update rate of a processing parameter configured to process the output signal of the camera

module, and

an amount of adjustment of the processing parameter per update cycle in the given update

cycle,

where the adjusted at least one value is applied to the entire frame.

2. A camera apparatus according to claim 1, where said at least one value comprises at least one

of:
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sai d phone nodul e conprises a baseband circuit and a
controller configured to control the baseband
circuit, 10 wherein said controller is connected to
the canera nodule by a first line configured to
recei ve an output signal;,0of the canmera nodule, and
by a second line which is associated with at | east
an updat@fhEe & fvﬂﬁe bA[RRe flﬂﬁl%ﬂé 3P theloituR BBhAI dreo caffith SBlMe, and
cont rof I'er gure

I's con to proces§ an output signal

of .the capera ule, and.said control] | her
an smoufh g s PRlRes BOBUTeLAE “RoorTh Pt vef e Pl by
the canera nodul e, and 15 to adjust at |east one
val ue dependi ng on whether notion is estimated to
exist in a portion of a frame or whether nmotion is
3. A camertdpprarabig apeprdinigde claim nwhereispid coplapier compEsegta fizglgrrpcessor

one va onprisi.ng..at | ea :

configurgfto ¢5fisite PRSBRPATHREI L onsPRE bR e RS Bfrl 84 Burput

signal of SR BRrARHhR and8RoAABIE toxfon@el] e tame nidduld)end @ Riemtiry
paranet er per update cycle in a given update cycle,

configur@Dtoastore priwrany fr énssficéngiodbe Sext aeyl tha segand processors.
configured to process the output signal of the canera
nodul e, and an anount of adjustnent of the processing
paraneter per update cycle in the given update

A. A came¥CpParatieiRotdife RAIMET B OviRke $@@pkoreRRodidd efnprises a motion
applied to the entire frame. 25 2. A canera,

sensor whpssangru sigaslde nsidiey sadd edngiolien whetedhe cendralicpis copfigyred to

s o2 045155 GRS SH ol SR BB et bl B

signal of the camera nodule, and an anount of white
bal ance adj ustnent per update cycle in the given
update cycle. 3. A canera apparatus according to

3. A cametaappa@tuswioerpsisegi d control l er conprises a first
processor 5 configured to control the baseband

a cameraahodulé ind @pb@eanddyie;ocessor configured to control an
output signal of the camera nodule and configured to

said cameRthé@llc E61BpERE RN dmARMEnSOr, AF1Est SorniRNLE, Yin imagy ¢qutrador
to store prograns for instructing to the first and
configur¢hio coostorsd ap fyagsdast om a raw data of the image sensor, and a motion

analyzer configured to estimate a motion of an image taken by the image sensor;

said phone module comprises a baseband circuit and a second controller configured to control
the baseband circuit, and is connected to the camera module by a first line configured to receive
an output data of the image constructor, and by a second line which is associated with the first

and the second processor;

said motion analyzer is configured to estimate whether motion exists in a portion of a frame or

whether motion exists in an entire frame,
said first controller is configured:

to adjust at least one value depending on an estimation made by the motion analyzer, said at

least one value comprising at least one of:
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4. A canera apparatus according to claim 3, where
sai d phone nodul e conprises a notion 10 sensor whose
out put signal is used by said controller, where the
controller is configured to adjust said at |east one
val ue dependi ng the'outpﬁg signal of the notion
sensor. 5. ‘A canera apparatus conprising: a canera

nodul e and .a phone nodul e;. 1 i ANEL, l e
an“P&ﬁ%ﬁﬁﬁﬁfﬁ§8§&gﬂmF e%“?@ﬁ%%quggpﬁgggegontrg? er, an
i mage constructor ~configured tq construct. an ig%ggck
an amoury of adipteNent-0 AR PRICAPERIFIE DI HRGHS SEHS B2 BYHG R T
notion analyzer configured to estinate a nntign of .
an updateamte afageodesdienpirymeiveconfiggedde REsess taray didred nodul e
conprises a baseband circuit and a second controller
an amourft @0 fidjgstimesk dfahe protessing patwedbagebamdtecivelsun the Ziven wpslate
connected to the canera nodule by a first line
cycle, configured to receive 20 an output data of the inage
constructor, and by a second line which is associ ated
where thexdjistedres ldast arte valueds aprlied de Bisgnpred&d®@&or ; sai d noti on
anal yzer is configured to estimte whet her notion :
where sai@Xirstcsntrélle ipfurtheoconfiugdfio hereonsrolledvhe theseconstdopiroller.
exists in an entire frane, said first controller is
configured: 25 to adjust at |east one val ue dependi ng
on an estimtion made by the notion anal yzer, said at
551 idlaER&dt 08Ol cordptisesut least one
S“Acwn%%gé%%8@§¥%&§$&ggg%%?ﬁ%kﬂgg?gggfgr configuréﬁﬁﬁo
of: control the canera nodul e, an anount of adjustnent of
the control parameter per update cycle in a given

an updatd RIS Wk ilanc@ BdjuBERintof the Gavollate apdocessi ng
- paraneter configured to process the raw data, and an

' ' t 1oF updie BVCRGR TR BderP@idatRiyele. per

mamomﬁ%‘g%éegélgﬁ%ﬁﬁﬁgﬁdﬁvg% upﬁ{gte 5 gclyc]f%f ,V\/ng?e t he

adjusted at | east one value is applied to the entire
frame, where said first controller is further

7_Alna§&mﬁhﬂyg§@:to be controlled by the second controller
6. A canmera apparatus according to claimb5b, where’

esg@{laqmg,t WHERASH 85 Serda!, Y S RRARE hiS BifagBtakleR 8§ h cOREra apfaratus, the
camera apparatus comprising a camera module and a phone module, said camera module
comprising an image sensor, a first controller, an image constructor configured to construct an
image data from a raw data of the image sensor, and a motion analyzer configured to estimate
a motion of an image taken by the image sensor; said phone module comprising a baseband
circuit and a second controller configured to control the baseband circuit, and is connected to
the camera module by a first line configured to receive an output data of the image consttuctor,

and by a second line which is associated with the first and the second processot;

estimating, with the motion analyzer, whether motion exists ina pqrtion of a frame or

whether motion exists in an entire frame;
adjusting, with the first controller,:

at least one value depending on an estimation made by the motion analyzer, said at least one
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an update rate of a white bal ance adjustnent of the
raw data, and an anount of white bal ance adj ust nent
per update cycle in the given update cycle. 7. A
nmet hod conprising: 15 estimating, with a notion
sensor, a notion of an inage taken by a canera
apparatus, the canera aé%aratus conprising a canera
nodul e and a phone nodul e, said canera nodul e
value conapsifing & 996t &§ dnage sensor, a first controller, an
i mage constructor configured to construct a i mage
an updatettatesoffarcontral pasamatiertcanfguned éo mﬁ@éﬂ@éﬁ@s&m%ﬂ% a -
nmotion anal yzer configured to estimate a notion of
an amourddf hAjBgMehBdfaRe dyntiohparamete psrvpslote;cydaina pvem BPIRSRIENCE
conprising a baseband 20 circuit and a second

an updatC AR Sl rSdes GNP SHE RE chiiFighedt to Prodekethbasedaadnd
circuit, and is connected to the canera nodule by a

first. | j t | N8 nAdht RUh titkadiaerdfipdate
an amou of S G, bR Sihe AL B D 1 ch 1 &
cycle, associated with the first and the second processor;
estimating, with the notion anal yzer, whether notion
: ajgﬁﬂriﬁ fhel ddjiRteB R fehQbroRvaRueftd @iendife frahgtahér not i on
xists in an entire frame; 25 adjusting, wth the
first AMNenkslidte dependi ng on an
c%%?ﬁ%%ﬁﬁgﬁkgéﬁgﬁ%$ﬁP%gﬁﬁ%%?on gﬁg{yzer, said at | east
one 13 value conprising at |east one of. an update
rate of a control paraneter configured to control the
canera nodul e, an anount of adjustnent of the control
par anet er per update cycle in a given update cycle,
an update rate of a processing paraneter configured
8. A meth@l @musssg:t he raw data, and 5 an anount of
adj ust ment of the processing paraneter per update -
caMedtig] With Benaioviesnsepdametior ytircimagp pkpn Ay a caEera apparatus,
adj usted at | east one value to the entire frane; and
the came hahls dehphiBRe i daiferoptiie lahén phynctthedide saida:amera module

controller. 10 8. A nmethod conprising: estimting,
comprising binsageserson adunisenirodeigh W@%WW%%@@%%@%SWQ an
image da(t:aaggrrn% rg\grel%{aaotfl%ﬁé jmage sensor, and a motion analyzer configured to estimate
a motion of an image taken by the image sensor, said phone module comprising & basgband
circuit and a seco-nd controller configured to control the baseband circuit, and is connected o
the camera module by a first line cohﬁgured to receive an output data of the image constructor,

and by a second line which is associated with the first and the second processor;

| estimating, with the motion analyzer, whether motion exists in a portion of a frame or

whether motion exists in an entire frame;

adjusting, with the first controller; -

‘at least one value depending on an estimation made by the motion analyzer, said at least on¢

value comprising at least one of:

an update rate of a control parameter configured to control the camera module,

an amount of adjustment of the control parameter per update cycle in a given update cycle,



the canera apparatus conprising a canmera nodul e and a
phone nodul e, said canera nodule conprising an inmge
sensor, a first controller, an inage constructor
configured to construct an 15 inage data froma raw
data of the inmage sensor,gand a. notion analyzer
configured to estimate a motion of an inage taken by

an updatE BRe bIRPRSENEWarard@biboRRBRSd WO PidcBss TR &itd) Gnd
baseband circuit and a second controller configured

o amouh SR L ASEIART S e AL SLRTRNRTRH I
cycle, recelve an out put data of the inage constructor, and
by a second line which is associated with the first

aﬁﬂ?ﬁgﬁﬁe 886880 NERE 8RS Pl ROn8 ehiirdBantgandM th the
noti o

n analyzer whet her notion exists in a pOftIOﬂ

<Ppadibt BT cont O R TGt 1 ) e, 7 it °

| east one val ue depending on an estimation nade by
the notion anal yzer, said at | east one value
conprising at |east one of: 25 an update rate of a
control parameter configured to control the canera
nodul e, an anount of adjustnent of the control
paranet er per update cycle in a given update cycle,
14 an update rate of a processing paraneter
configured to process the raw data, and an anount of
adj ustment of the processing paraneter per update
cycle in the given update cycle, applying the

adj usted at | east one value to the entire frane; and
5 controlling the first controller by the second
controller. 10



