DESCRI PTI ON | MAG NG APPARATUS, | NTEGRATED CIRCU T FOR
| MAGE PI CKUP DEVI CE AND | MAGE DATA PROCESSI NG METHOD
FI ELD OF THE | NVENTI ON The present invention rel ates
to an imagi ng apparatus, an integrated circuit for an
i mage pi ckup device and an i mage data processing
net hod to be applied to video caneras capable of
recordi ng noving pictures, electronic still caneras
and nonitoring devices. An inmage pickup neans is
conmbined with an inaQ%Sgggp&géging means by
connecting a wiring layer forned on a surface of the
i mage pi ckup neans opposite the inage pickup surface
of the image pickup neans to the inage conpressing
IMASANS. APRARIJHE , pINRBCGRAFEDO Y TRUBIT rBe IMRGK UPL AN SERLEE
sent out successively in processing units for an
i mage conpressi on process®NPo utilize effectively the
~high degree of freedom of readin I mage data on a
pi ked- up | mag¥AERaPALE A CKERG 14 MEAGRDpI ckup
-device, such as a CMOS solid state i mage pi ckup device
for the further sinplification of genera

-construction. Therphpust Qs 19998%BfKoduced t hrough
the conpression of data on a partial area in an

ef f erié -dswmge iaveaticon Rasteedrot e Halfreoappbagstag,
ratio is changed according to the measured anount of
ancotfesgtaret onpress Tat anompiekedkupy deufdes darsd an image
conpressed. Thus the high degree of freedom of
dafa e IRPFH KB tPof ey bs apiakird épj Yidge wrevwes sapplblle
state image pi.ckup.device is effectively ytilized, 1
O RACTEI B GHTT AT O BESACHTEVId Hohe TropeFRYehy®aind
moﬁi%&ﬁé’ﬁ%%%%és. An image pickup means is combined with an
‘image compressing means by connecting a wiring layer formed on
a-surface of the image pickup means opposite the image pickup
surface of the image pickupmeans to the image compressing means.
Images picked up by the image pickup means are sent out
successivelyinprocessingunits for animage compressionprocess
to utilize effectively the high degree‘of freedom of reading
image data .‘-on a picked-up image characterizing an image pickup
device, such as a CMOS solid state image pickup device for the
further simplification of general construction. The amount of
. .codes produéed through the compression of data on a partial area
in an effective image area is measured, the data compressing
ratio is changed according to the measured amount of codes to
compress data on picked-up images is compressed. Thus the high

~degree of freedom of reading picked-up images characterizing

a CMOS solid state image pickup device is effectively utilized,




as conpared wth a conventional process. BACKGROUND

~ ART A video canera holds images data provided by a CCD
(charge coupled device) solid state i mage pickup
device by a frame nenory and conpresses bl ocks of
i mage data by a MPEG (Moving Picture Experts G oups)
met hod. An electronic still canera, simlarly to the
vi deo canera, holds inage data provided by a CCD solid
state inmage pickup device by a franme nenory and
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as MR S0L4 %ﬁe@teclo%gﬁtﬁbﬁgyppﬁg dges  have been put
to practical use. Fig. 1 shows the characteristics of

the CCD solid state image pickup device in conparison
wth those of the CMOS i mage pi ckup device. As shown
in Fig. 1, the CMOSAGHRFODPICRREF devi ce has nmany
di stinctive characteristics. For exagp wher eas the
CCD A FageC piasiep i inages deke reave deghar g€ é@ia@@ge
start and e s for, all els, the CMOS ima
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- shown in Fig. 2, the CMOS i mage pi ckup devi ce can
toridsd vdakta ocamgirxehslide fnagX-dtadgressdeardy @ coDdeohisd
shown in Fig. 3. Thus the degree of freedom of
St&**é%télmﬁge oficikhp d@lvmelhmgérpn@moqmr@cmpmsﬁﬁablocks
n that of pi ckup device. Fig. 2 is a
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have beenput topracticaluse. Fig. 1shows the characteristics
of the CCD solid state image pickup device in comparison with
those of the CMOS image pickup detice. As shown in Fig. 1, the
VC_MOS image pickup device has many distinctive characteristics.
Fot examﬁle, whereas the CCD image pickup device uses the same
éhafgestorégestartandendtimesforallpixels,theCMOSimage
‘pickup device used different charge storage start and end times
for different columns or pixels. | |
Particularly, wliereas the CCD image pickup device reads
data on pixelé in,a.serial transmission mode as shown in Fig.
2, the CMOS image pickup device can read data on pixels in an
X-Y address control mode as shown in Fig. 3. Thus the degree
of freedom of reading of the CMOS image pickup device is higher
than that of the CCD image ﬁickup device.. Fig. 2 is a typical

'view illustrating a mode of output of image data from the CCD




hel dby the pixels are transferred to a vertica
transfer register, the transferred charges are
transferred sequentially to a horizontal transfer
resister and the horizontal transfer resister

provi des the charges sequentially as shown in Fig. 2.
Fig. 3 is atypical viewillustrating a node of output
of image data fromthe CMOS i mage pi ckup device. In
the CMOS i mage pickup device, charges held by pixels
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signal lines. In the CMOS i mage pickup device shown
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successively arranged on each vertical |ine use one
regigher PrcNédesrtishehggpaarsaqurntigRd yras geernvin Fig. 2.
~.condi.tions of _the horizontal address |ines '
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successively arrange Iin a vertical direction in a
sefueme S1di.ng” node to send out inage data fromthe

pi xel s. The pi xel s successively arranged on each

hor iMcor® edpndiefee lar-ei o dineeCi@d ino e adls knprdeaoivteal MOSFETs
. address line. . Therefore, the assignnent of the pixels
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pickup device shown in Fig. 3 by way of example, a plurality
of pixels succe-ssively arranged on each vertical line use one
signal line for one column line, the respective conditions of
the horizontal address lines respectively corresponding to the
pixels on each column line are changed sequentially to turn on
.the MOSFETs included in those pixels sequentially. Thus the.
column line is assigned to .the pixels succelssively arrange in
a vertical direction in a time-sharing mode to send out image
‘data from the pixels. The pixels successively arranged on each
" horizontal line are cqnnected fo each horizontal address line.
Therefore, the assignment of the pixels successively érranged
in a vertical di.recrtion to the column line in a time-sharing
mode is carried out simultaneously for the pixels successively

arranged inahorizontal direction to provide image on each line.




A CMOS i mage pickup device simlar to the foregoing
CMOS i nmage pickup device and peripheral circuits are
proposed in, for exanple, JP 2004-31785 A. Various
codi ng nethods relating to such inmage data processing
have been proposed. Those codi ng net hods uses a
wavel et transform process. The wavel et transform
process divides high-frequency i mage data and
| owfrequency inmage data by a band division process
Wi t h, respe t. 0f; J I ert] .
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process is perfornedponce to divide imge data into
fofroekaspbbanms HH4-31L,785LEH.and LL as shown in Fig. 4(A)
or the band division process is repeated to divide
i magdatus iqucdnguiedhddsase bdovrg ite Biugh imaBe, dEty.
4(B) shows the results of repetition of the band
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di vide tthe subband” LL 'nto four subbands LLHH, LLHL

byl lddrandikbbkion anebddie stibharskdddd thavh@ o dWal and
freqguency with respect to the horizontal and the

theertritdahl ddireettbon daningstthe iswsgeadmss LhtHf ok Bupbbands
LLLH and LLLL is_subjected to the band division _
bypeede snniticF-ouFos urbaids L thEHPRNA |41 ion PERPERSENES
Previo

LLLLLLL. sl.y. proposed wayel et_transform
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on each of Tines an t11e-base wavelet ~ transform
1sPFRERSRd BlAiRiQeesRLge IAREL &) 81:8PaR@8hOENnbLh &S, Fig.
4(B}. Fig. 4(B) shows the results of repetition of the band
division process three times. The subband LL having a low
frequency with respect to the horizontal and the vertical
direction amdng the subbands HH, HL, LH and LL is subjected to
the band division process 'to divide the subband LL into four
subbands LLHH, LLHL, LLLH and LLLL, and the subband LLLL having
" a low frequency with respect to the horizontal and the vertical
direction among the subbands LLHH, LLHEL, LLLH and LLLL is
'subjeéﬁed to thebanddivisionprocess into four subbands LLLLHH,
LLLLHL-, LLLLLH and LLLLLLL.

Previously proposed wavelet transform processes foi: the
- coding process includes a line-base wavelet transfprm process

that processes image dataoneachof lines andatile-basewavelet

transform process that processes image data on each of tiles,




- 4 nanely rectangul ar bl ocks defined in each of
pictures. It is expected that the construction of the
i magi ng apparatus can be further sinplified and the
rate can be controlled nore properly by a sinple
process as conpared with a known process if the high
degree of freedom of reading i mage data characteri zi ng
the MOS i mage pi ckup device, can be effectively used.
In- cidentally, different parts of an inage have
different_ degsee of, .codi.n ifficulty. _ Therefore, if
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. appbesell chRAVRNahd1as ear ivaded thoy keve ehntheontrolled
foregoing points and it is therefore an object of the

nopegsepe rilyvent sémplée prprevs dée comparegl wigklapparahpsookss

. sinmple construction capable of effectively utilizing

1fthe highdeeepeet srepderasrroflingdaneg 44 tmage hattgrizing
chgracterizing the CMOS solid state_i mage .pi ckup,
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nore properly achieving rate control by a sinple

MPRGaeesisods fonpaned abhtrel dehypertfoenal lpy ockss ebpmple,
- effectively utilizing the high degree of freedonof
a THadraghedmfesstdaralec hamathedi zi ng the CMOS i nage

pi ckup device, an integrated circuit for an inmage

pi ckup device and an inage data processing nethod. An
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The present invention has beenmade inview of the foregoing
points and it is therefore én,object of the present invention
to provide an imaging apparatus of simple construction capable
of effectively utilizing the high-degree of freedom of reading
image data characterizing the CMOS solid state image pickup
device,anintegratedcircuitincludédjj1animagepickupdevice
fdr the imaging apparatus and image data processing method.
' Anoth.er.object of the present invention is to provide an imagi.ng-
apparétus capable more properly achieving rate control by a
simple process as compared with a conventional process by
éffectivelyutilizingthéhighdegreeéffreedbmofreadingimage
.data characterizing the CMbS image pickup device, an integrated
circuit for an image pickup device and an image data processing
method. |

An iméging apparatus according to the present invention




5 includes: an inmage pickup nmeans having a plurality
of pho- toelectric converters arranged in a matrix
fromwhich image data is obtained by XY address
control; and a peripheral circuit connected to the
phot oel ectric converters by a wiring |ayer formed on
a surface of the inmage pickup neans opposite a
light-receiving surface of the imge pi ckup neans and
hel d |ntegrally with the imge pickup means to
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conpressing neans for cOnpressing predeterm ned
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conpressed processing units of the inage data, and
corhectedgeo pilek phomeadsctpiovedeserinmge kjakawiring layer
_ sequentially fromthe photoelectric converters in the
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the peripheral circuit connected to the photoelectric
imagmndﬂﬁaar@hbyethetMErpan;ﬁhgmaﬂ cilocoed orcivdiessurf deast
of the image pi ckup neans opposite the
an| jrpge regE nassg nguntane 66T t hremprRRfe Ny okegereanénand
held ,integrally with the inmage pickup nmeans to
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‘converters in the processing units of the image data to be
processed by the peripheral circuit.

Inthe imagingapparatus according tothepresent ihvention
 including the image pickup means having the plurality of
'phot'oelectric converters arranged in a matrix from which image
“datais obtainedbyXYaddress control, and theperipheral circuit
- connected to the photoelectric converters by the wiring layer
formed on the si__irface of the image pickup means opposite the
light-receiving surface of the image picicup meéns and held
integrally with the imége pickup means to process the image data
'prqvided .by the image pickup means and to provide the processed
image déta, the photoelectric converters of the image pickup
meaﬁs are connected to the peripheral circuit by the wiring layer

formed on the surface of the image pickup means opposite the '




formed on the surface of the inmage pickup neans

opposite the - 6 |ight-receiving surface of the
~image pickup nmeans. Therefore, various troubles that

may occur when the wiring layer is forned on the

l'ight receiving surface can be effectively avoi ded,

the photoelectric converters can be connected to the

peripheral circuit in at a high degree of freedom of

connection and the imge data provided by the image
ek ¢ . . .
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pi.ckup nmeans. Wien the peripheral circuit includes at

onl gastlighe remgierirgorpeEsse nmbanst ffe@it iceNPr @ssidwd, the
predeterm ned processing units of the inmage data
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process by effectively utilizing the high degree of
negngeddtneof theadiraghetrhé dimage tdoeal wies At licamgetipt dhape
means and hence the construction of the inmaging _
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the processing units of the image data to be processed by the
peripheral circuit, the image data provided by'the image pickup
means can be sequentially compressed, a memory having a small
storage capacity can be used for the data compressing process
by effectively'utilizing the high degree of fréeddnlof'reading
the imagedataof the image pickupmeans andhence the construction
of the imaging apparatus can be simplified.

An imaging apparatus according to the present invention
includes: an image pickup means having a plurality of pho-
toelectric converters arranged inamatrix fromwhich image data
is obtained by XY address control, and a peripheral circuit
.connected to the photoelectric converters by a wiring layer

formed on a surface of the image pickup means opposite a

light-~receiving surface of the image pickup means and held




formed on a surface of the inage pickup nmeans opposite
a light-receiving surface of the imge pickup neans
and held 7 integrally with the i mage pickup neans to
process i nage data provided by the inmage pickup neans
and to provide the processed inmage data; wherein the
peripheral circuit includes at |east an inage
conpressi ng neans for conpressing predetermn ned
processing units of the imge data and providing
- . Pr.QCcessi ' f the. i e data, I mage
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i mage data thus obtained is conpressed to detect a
imnggdedatdunihedich the pEBlchalailacdiscaoapiesaedkalat deast
data conpression ratio based on the detected code
angApaae. cCOmP s inmgiasgsafpar atusresTiorginmpdedetrhéned
resent invention includin t he i mage pickup neans
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the i mage pi ckup neans and held integrally with the
toj dagecthpixlapgeneanant o prdodss inAggedatiad ais proapirdedetiyat
the image pickup neans and to provide the processed
2 dahyeCqREESTinn gatiiphbrapdcor cihe defashrdecrdd amowte-
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phbt8bie sl VbRt HEF 268 168Beh®in a matrix from which image
data isobtainedbyXY address control, and theperipheral circuit
connected to the ﬁhotoelectric converters by the wiring layer
formed on the surfac_e of the image pickup means opposite the
- light-receiving surface of the image pickup means and held
integrally with the izﬁage pickup means to process image dat.a '
-' prbvided by the image pickup means and to provide the processed
image data‘, the peripheral circuit is connected to the
photoelectric converters of the image pickup means by the wiring
circuit formed on the surface opposite the light—réceiving.
surface. Therefore, various troubles that may occur when the
wiring layer is formed on the light receiving surface can bé
effectively avoided, the photoelectric converters can be

connected to the peripheral circuit at a high degree of freedon

. of connection and the image data provided by the image pickup




effectively avoi ded, the photoelectric converters can
be connected to the peripheral circuit at a high
degree of freedom of connection and the inage data
provi ded by the image pickup 8 neans can be
transmtted in various nodes to the periphera
circuit without reducing the high degree of freedom of
reading image data of the image pickup neans. Wen
the peripheral circuit includes at |east an inmage
neGRIPLESSLOY MEANS [Qh GOMRLESS| Do b MRS, 4RLA A phera)
providi ng conpressed i mage data, and 1 nage data TS
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anount, and the image data is conpressed at a data
incdnge syl dreasat B based comptries sdepevesds todeocapwesting
. rate contrql can he nore properly achieved by a
inapaslad-prBE dvevasignpatie saach inegs A Rl ifrIsceasa
. b ef fectively util.izing the high_degree of freedom .
15 ARG e Hcd. ARSI TR dyT Sreacrve ipade 2ol in
th%ci i gij—:J ﬁgcf:@p h@gnlgrl Satlahgé{,e@h'eo{‘maégrda%g t Bbtained
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An integrated circuit according to the present invention
for an image-pickup device including an image pickup means having
a plurality of photoelectric converters arranged in a matrix
from which image data is obtained by XY address control, and
a peripheral circuit connected to the photoelectric converters _
by a wiring layer formed on a surface of the image pickup means
opposite. a light-receiving surface of the image pickup'mean‘s
and held integrally with the image pickup means to process image
daté provided by the irﬁage pickup means and to provide the
' processed image data; wherein the peripheral circuit includes

~at least aﬁ image compressingmeans for compressingpredetermined
'processing units of the image data and providing compressed
" processing units of the image daté, énd the image pickup means

- provides image data provided by the photoelectric converters




at | east an inmage conpressing neans f or conpressing
predeterm ned processing units of the inmge data and
provi di ng conpressed processing units of the imge
data, and the image pi ckup neans provides inmage data
provi ded by the photoelectric converters 9
sequentially in the processing units of the i mage data
to be processed by the peripheral circuit. The
integrated circuit for the inmage pickup device can
I I h S ' y. effectiyely.utiligin
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for an inmage pickup device including an i mage pickup
nmeanshéaintegyraaepl ui adutty Ofr phet aRbhgetpi kGO RMRILr 8an
arranged in a matrix fromwhich inmage data is

s1ppt AL Hedehgonat ritiriessby efifiesit ivany utd lgeringheirali degree
circuiit copnected tqQ the photoelectric converters by
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I mage pickup neans and to provide the = processed 1nage
a pabegliercd phbbee pett pherinvelrtedst atk PEAHAeS n Al matrix
| east an image conpressing neans for conpressing the
fromugel chldimegandapa ovd ditig icedpbessedaddmge danharoil paged
data is obtained froma partial area in an effective,
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pgrmunt Cgr!lih S tge I nt eg‘% ate gi I‘8UI ?h olrmatgheepl“lﬁ%blg mean,'s
an@lhcéﬁ'dpildﬁe\(jﬂée._ly with the image pickup means to process image
data provided by the image pickup means and to provide the
processed image data; wherein the peripheral circuit includes
at least an image compressing means for compressing the image
data andproviding compressed image data, imagedataisobtained
froma partial area in an effective image area in the image pickup
means in advance, the image data thus obtained is compressed'
to detect a code amount, and the image data is compressed at
a data compression ratio '.based on the detected code amount.
Thus the integrated circuit for the image pickup device
- can more properly achieve rate control by a simple process as
compared with the conventional process by effectively utilizing
the high degree of freedom of reading image data. -

An image data processing method according to the present

invention to be carried out by an imaging apparatus including
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can nore properly achieve rate control by a sinple
process as conpared with the conventional process by
effectively utilizing the high degree of freedom of
readi ng i nage data. An inmmge data processing nethod
according to the present invention to be carried out
by an i magi ng apparatus including 10 an inmage pickup
nmeans having a plurality of photoelectric converters
arranged in a nmatrix, and a peripheral circuit
t t tr ters .b rin
arfg.gt{e}i(:g% ?gi.;:%g H@alpggﬂa?xﬁan A o#ﬁu%QTYﬁg S pphﬁ{tuopelr?ecatrl
cHPRAYIE arrhh@Bd - 1€CGLIndthd xSuLhace ﬁériﬂ%f@%rcu:.t
pi ckup neans and held |ntegrally with the inmage
cpirdarpdmeanshé nehattes] ddte-ist epavetterPrioyi £iwig-idpgayer
data fromthe image pickup neans by XY address
fomad on; aapdr Eanpres sihr iprederérimpetcarocagsisige a
units of inmage data and providing the conpressed

LighicaeSrhYL LR $¥r ey rPafgé?h&atlglagByp%‘Fﬁéuﬂbé?‘?adﬁeraé}d éleld
th t i di t
ey Y05 SR8 R RS R IR P

i mage
pm%q%beﬁﬁardec dSRAVEFd LSl ﬂnég}l@ eeszﬁs%é BE}' 18 d td%hlj%%s
used Dy the peripheral circult sequentl [y~ from

cAntage ; Rinckidmp reBaiag pHeds tbhRi ho@p o 8as &i.fy 0RE6S bRdmage
nmet hod can sinplify the construction by effectively

dafe) 4nzpngviigly tegreepotskededoneseing eadithpf magge data
data. An inmage data processing nethod according to the
prﬂlégeﬁ%rlRfrﬁF@Ht |CéﬁCt1étbew1é%1rf€ﬂIwh@uﬁtgy cafq praigidigqig the

SoBBEH A Mo B, S PSR TS0 v a .
| panﬂéfgéléH¥%ﬂ% Bgﬁ#ég%gfg 1%'Eﬁ%ﬂ&foce351ng units to be used
by the peripheral circuit sequentially from the image pickup
means. |

| Thus the image data processing method can simplify the
construction by effectively utilizing high degree.  of freedom
- of reading image data.

An image data processing method according to the present
invention to be carried out by an imaging apparatus including
aﬁ image pickup means having a plurality of photoelectric
converters arranged in a matrix, and a peripheral circuit
connected fo the . photoelectric converters by a wiring layer
formed on a surface of the image pickup means Oppbsite a
iight—receiving surface of the image pickup means and held
integrally with the iﬁage pickup means includes the steps of:
providing imagé data from.tﬁe image pickup means by XY address

~control; compressing image data and providing the compressed
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connected to the photoelectric converters by a wiring
| ayer forned on a surface of the image pickup neans
opposite a |light-receiving surface of the inage

pi ckup neans and held integrally with the inage

pi ckup neans includes the steps of: providing image
data fromthe image pickup neans by XY address
control; conpressing i mage data and providing the
conpressed 11 inmage data at |east by the periphera

L. Glreuyit: _obtaining i e .data froma partjal.area.in
oo e TR EPRRR R QR B R BHRE o
\Y; : t i ressi
ERGES PUL O REN O 1 AR TN In R AT ERL Mo
pieGpr A8ShAJih hedvames dalka deorpeesges tbee idmamtdala

at a data conpression ratio based on the detected
cogpdesaiparithe Thaget deta mdge dataipedcedsimgnrehbotkaant

sinplify the construction by effectively utilizing
CORPERSAERY ddofiMpRBelIR COMPFRadE AFHBBeIdata AR a data
- _image data processin netggd accordi.n o the present
CORIBRTT O ToF b0 AT & GHE BECaRETH ST Ehrou &

| e #ied <l 3 JTROES R LSUR GY 68hRE Ugh 980 4 PR

pi ckup neanslﬁggfng _aq%{ura ! §fo% pﬁotoe é%% |€J£P ©
coBi@BYeEt 865 B IaFeedikB1g WBLTH Xing ANGhAGREFEPNSY @lrecedom

circuit connected to the photoel ectric converters by
ofarending ilmeess dearared on a surface of the image -~

pi ckup nmeans opposite a |light-receiving surface of the

i magdn iplegkuir e arocandingluktingtegrabtying tth tie pregget
) gickug means includes the steps of: providing imge
1INYSPEIPR IR PReCRFBYRS Uk RY 2hedtsIB7 trY affrells included
. C . conpressi.ng at | east predeternm ned .
s ihdss rERTRPEIGTS Mgk Rl PTHSHRN it paving
a SORPIBSSEEf photoelectric converters arranged in a matrix,
and a peripheral circuit connected to the photoelectric
converters by a wiring layer formed on a surface 6f the image
pickup means opposite a light-receiving surface of the image
 pickup means and held integrally with the image pickup means
includesthestepsbf:providingimagedatafromtheimagepiékup
_ineans by XY address control; compressing at least predetermined
processing units of image data and providing the compressed
processingunits of imagedataby theperipheral circuit; wherein
the step of providing the image data provides the image data
frmnthepluralitywxfphotoelectrh:converterssequentiallyin
therprocessing units of image data to be processed by the
peripheral‘circﬁit.

Thus the image data processing method can simplify the

construction by effectively utilizing high degree of freedom
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processing units of inmage data by the periphera
circuit; wherein the step of providing the inage data
provi des the imge data fromthe plurality of
phot oel ectric converters sequentially in the
processing units of inmge data to be processed by the
peripheral circuit. Thus the i nage data processing
nmethod can sinplify the construction by effectively
utilizing high degree of freedom 12 of reading inage

dat a.,. An i mage ta processing nmethod according to the
of s reddhpd %Wﬁé%n%%%?'to be carried out by an integrated
circyd tjncl ' . 14C VA [ j
an | gl e prble 8Pl TRt Bl R A B! (1S HELBbe
inPBAL 08h & bleCctPMVES bR ShAldrAnaRdgkArad el Fdwit ia8tuded
peripheral circuit connected to tﬁe phot oel ectric
inconves e pd chypalamicienind laydmdf o ded gerp ia ksprfieoe biving
the image pickup neans opposite a |ight-receiving
a glpfakid oP It o temge t rjicckopventass gndanged imeegabriy,

: with the image pi ckyp nmeans includes the steps of:
- andy 6vPﬂ¥+@1?ﬁ?g’gépl&§Pé€f FEMTEREST ey s BRQ5oenBahs by

colfJ5RPSLESS, SONLLAL JSQUT FSBADG J S LIIRAS 990 A% age

provi di ng -t I mage east

pi@ﬁﬁ%F%EﬁﬁH opPbkGHbla ORRAINRG 1 L IRGes dAt fd I3 M Be image
partial area in an effective inmgé area in the inage
pipPkaK Ui dranRsd ReddvantRjradnd detACthddinaye @dekapDikins
by conpressing the i nage data thus obtai ned; wherein
inthedss tpesftepempr:assevigl itngeinaggda tatfa ondripr BesrEspidieup
' image data at a data conpression ratio based on the
megay etl ot AR GRR LT ThusCIME S 5HgY Faca 1pRgeeddthgrnd

o 0P 1008 S30 RES, BIORELL Y. AEhl.evl Na L3¢ 8, S0 Lok e B
éircuit:Obtainingimagedatafrmnapartialareainaneffective
. image érea in the image pickup means in advance; and.détecting
acodeamduntbycompressingtheimagedatathusobtained;wherein
the step of compressing the image data compresses the image data
at-a data compression ratio based on the detected code amount.

Thus the image data pfocessing method can more properly'

achieving rate control by a simple process as compared with a
conventional process by effectively utilizing the high degree
of freedom of‘reading image data.

According‘to the present invention, the construction can
besimplifiedbyefféctivelyutilizingthehighdegreeoffreedom
'ofreadingimagedata. Ratecontrolcanbemoreproperlyaqhieved
by a simple process as compared with a conventional process by.
éffectivelfutilizingthehighdegreeoff;eedomofreadingimage

data.
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conventional process by effectively utilizing the high
degree of freedom of reading i nage data. According to
the present invention, the construction can be
simplified by effectively utilizing the high degree of
freedom of reading image data. Rate control can be
nore properly achieved by a sinple process as
conpared with a conventional process by effectively
utilizing the high degree of freedom of reading inage
data. 13 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is
a table conparatively showi ng the characteristics of
i mge pick [ i 2-~kS t ¥ i ew showi ng
t he output%§P§§VE%%%§£FFgONs?§tE§?n%%%ﬁ%%%iup devi ce.
Fi g.ri%y | 813 attéRiledonpa@Wts Raw R chh e gaeita rok-ra rEMeScs
solid state inage pickup device. Fig. 4is a
ofdimagganmbtiup \desnircel .assi stance in explaining a
wavel et transform process. Fig. 5 is a block diagram
of afidnBgihg appaiadt vusey phewinor the opssdi mhe CCD solid
according to the present invention. Fig. 6 is a

stafagtRtatl AP W8 “Gssi stance in explaining a
""a"etL%. Eriﬁé&%bﬁ‘c%b}iéw%ﬂl&gaer@g 'Bel A ddTROE Bmos so1:d
apparat’us 'sho I Fi'g. 5. kg i's i agranmmati c

st¥teW R gassiSdpnegviBeeXxpl @i ning band division to be
carrie&gout by the wavel et transformunit of the
I magri) appasatidsraghawtici vidw gf dssiHtndd is e&plaining
di agrammati c vi ew of assistance in explaining

a wavelet transform process. '

Fig. 5 is a block diagram of an imaging apparatus in a
first embodiment according to the present invention.

Fig. 6 is a diagrammatic view of assistance in explaining
awavelet transformunit included in the imaging apparatus shown
in Fig. 5.

Fig. 7 is a diagrammatic view of assistance in explaining
band division to be carried out by the wavelet transform unit
of the imaging apparatus shown in ?ig; 5.

Fig. 8 is a diagrammatic view of assistance in explaining
a line buffer coefficient for a process to be carried out by
the wavelet transform unit of the imaging apparatus shown in
Fig. 5.

Fig. 9isasectional viewof an integratedcircuit included

- in the imaging apparatus shown in Fig. 5.
Fig. 10 is adiagrammatic view of assistance in explaining

a wavelet transform unit included in an imaging apparatus in

'a second embodiment according to the present invention.
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a line buffer coefficient for a process to be carried
out by the wavelet transformunit of the inaging
apparatus shown in Fig. 5. Fig. 9 is a sectional view
of an integrated circuit included in the inmaging
apparatus shown in Fig. 5. Fig. 10 is a diagrammatic

vi ew of assistance in explaining a wavelet transform
unit included in an inmagi ng apparatus in a second
enbodi mnent according to the present invention. - 14

Flg.pdd hg i@ 4 %%Qg}tﬁghééﬁ %%E:%gSEHx‘!S Y L&EW O 1 %tegrated

i ntegr circu an | magi ng appar at

ach bt rabanhedi se QGdhPga £ Ot 18 nPE BSENtd embod
Cll ﬁvent%o];% Fi gs. 1?jL(%C1 @gzﬁ%%) , 12n(C) alndd 1e2 ?Di'ment

acabeddhagramrmd ipresicens inoknasshst ance i n expl ai ni ng
~ image data provided by the integrated <circuit shown
in FE@QS112($ﬁgé2(ﬁB(A¥(Clsvbbl%ﬁﬂ 4B¢ djagremmatic views
di agrammatic views of assistance in ex Ia|n|n% or der
Oflaﬁsw% eRceHe Ei}?ﬂlé‘df’éfl@dl“tﬁgfec‘ﬂﬁ‘ia PERGWHEG Ry Epg intgorated

c1§£8¥£d S | m ata, Flg 14 is a bl ock diagram of an
I"EgIr Ng apparatug |n a fourth enbodi nent according to

the present Anveﬂﬁwﬁ and 3:3 (83 LSeadPl AW Ofiews of
assi stance |n expl aining a da ta conpressing process

ask0sbenexeausash D the o8I iRgWADER HalkeUsn SheMited BiFtgit
14. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

shéwef en rigdy efloginventiesofimbbe gatesent invention will be
described with reference to the acconpanyi ng draw ngs.
(1) TehstlhuésivrlorcFiisorsfdiiafeataging apparatus 1n a

fourth embodiment according to the present invention.
Fig. 15 is a plan view of assistance in explaining a data
compressing process tobe executed by the imaging apparatus shown

in Fig. 14.

BEST MODE FOR CARRYING OUT THE INVENTION

Preferred embodiments of the present invention will be
described with reference to the_accompényiﬂg drawings.

{1) Construction of First Embodiment

Fig. 5 is a block diagram of an imaging apparatus in a
first embodiment according to the present invention. The
‘imagingaﬁparatuslcxmpressesimagedatarepresentingahjmmge
of an object, reéords the compressed,image data on a recording
medium and sends the compressed image data to a desired object.

The user operates a lens 2 included in the imaging apparatus
1 for zooming to change magnification and adjﬁsts aperture.

Incident Iight is focused on the imaging surface of an image
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Fig. 5is a block diagramof an inmaging apparatus in a
first enbodi nent according to the present invention.
The i magi ng apparatus 1 conpresses inmge data
representing an image of an object, records the
conpressed i mage data on a recording nediumand sends
the conpressed image data to a desired object. The
user operates a lens 2 included in the inaging
apparatus 1 for zoom ng to change magnification and

piRRLYSES, Aperf ur g, oé{‘fégf”fodi Y8 ifi%ft‘é%“iﬂja@{‘%rﬂ‘aetes
|na%|ng sur flace "of “an i nmge pi ckup devicée 3. An

coRBbh&R s | AVPARS AN let-BFLAh ALY &S tHEMReReNLs 9fghe
spatial frequencies higher than that of I[ight passed

pabkBeQugRotifie thenend 2 A addlo @ Feeddioh filderaf2orrects
corrects the color tenperature of the Iight passed
theheolgh tehpepptucalof thw pagist fhasted phroddle theagptical
pi ckup device 3 is, for exanple, a CMOS solid state
lopnages piidik®r ddvi ce. The i nage pickup device 3

e LR
oG- OB B AG, Schece Tt DELORLL b 00l

acle¥h ey 3d 2iR@ALT Sl 4esh D3 vdbieMi BY £idEilds, MGk shown,
shown, i n anXY address control node to provide i mage

todadrareprtonhdesi i dy/l tilagpi Rehsed rotder inagies poidiacg for
that used by a coding process to be carried out by a

phabe el eumircese TR FiegniBy Rt xelb dnépe asingee spgnghiss. The
enbodi nent, an i nage coggressin device 5 encodes

IMAgH R HP ABGECHat 3 SbFORITP heebdYeav@bT B9 (&8 -&r miot
on B O8R5 IS L NS LR SN0 LAY LDRS
byPEY i98d1 5N PTACRIScBYresponding to that used by a coding
process to be carried out by a data compressing means at a later
stage. In this embodiment, an image compressingdevice 5 encodes
lines of image data by a line-base wavelet transform process
and the image pickup device 3 provides lines of image data on
pixel lines. 'Thus, the image data is provided in proAcessing'
units in which a processing circuit at a lower stage processes
the image data. The configuratién of a memory circuit to be
~used for processing the image signal S1 is simplified, which
will be described later. -

An analog-to-digital converter (A/Dconverter) 4 converts
the analog image signal S1 into a corresponding digital image
data D1. The imaging apparatus 1 supplies the image data D1
to the image compressing device 5 after proc_es_sing the image

dataDlbyapixel interpolationprocess, a color space conversion
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units in which a processing circuit at a | ower stage
processes the imge data. The configuration of a
menory circuit to be used for processing the imge
signal S1 is sinplified, which wll be described

| ater. An anal og-to-digital converter (A/D converter)
4 converts the analog imge signhal Sl into a
corresponding digital inmage data DI. The imging
apparatus 1 supplies the image data DI to the inmage

pr%rggggf“sgrk N4 dee}éih%% éna%:_t g}grcpgeOSCSE%%idng I%be ei ré%%%elgg£§on
y'a piX in ePpofa?lon process, "a ol or space
prgg@ggtsion 16 process, an edge sharpeni ng process and

a noi se cancellation process. The inmage conpressing

devi Tige Ire@RPEERSES Jigy HE8RYE: datamp i} s S tpEOGRERE8ata

the conpressed i mage data DI by a coding process to
D1atcap noee ot thd ataprbg s s §h 6 mageg wobpbgss coginepiroee 5s
sugglies the coded data D2 to a recording systemand a

tot PARIHT s3| eRfed PtemP2Thudhe Hend It giongrappabat gevice S
t h d._data D2 i . det i - d
ol St PREriREA A P ¥ BEOTHTHY S65 SORRT ARG "ePaRLRT L
sybPEnCodgd dha g ;gOngﬁbaw&é hadsikes e co&é(&td%[pat 82

an external device. The Tnage conpressing device

ina® HrevRet cdal fe8 OFRY QRS IYNmBY 1 dm Wi hRledt | AN OFBLording
net hod. I n the i mage conpressing device 5,.a wavel et

systansinor transmits6the eeelesiaosa th@2sequenth ahe t reeeni vyeton”
i mge data D1 by a wavelet transform process and

sypieitdeant pahefor ndsgafchti.ci Bm inggeacosrobtainedenyce S
the wavel et transform process. The wavel et transform

achinpted Wt AWPTEFiABE- BYs? VRvelet trafndrsrnsibedss
tlhatIrprt%%e‘?L%g%el égrggreosfs:ﬂnr&a eevq_%tea'j, .a wavelet transform
unit 6 processes the sequentially received image data D1 by a
wavelet transform process and provides transform coefficient
data D3 obtained by the wavelet transform process. The wavelet
transform unit 6 executes a line-base wavelet transform process
that processes lines of image data.
Referring to Fig. 6, the wavelet transform unit 6 .divides
theimagedataDlintotwobandcomponentsVLand\Hibyalow~pass
filtef 6A and a high-pass filter 6B each having a predetermined
number of vertically arranged tapsbya first-stage band division
- process forbandlimitation. ' Then, subbands LLtoHHare produced
by dividing the band components VL and VH by band division by
a low-pas filter 6C, a high-pass filter 6D, a low-pass filter
6E and a high-pass filter 6F each having a predetermined numbexr
of horizontally arranged taps. The wavelet transform unit 6

~helds the input image data Dl corresponding to the number of
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Referring to Fig. 6, the wavelet transformunit 6
divides the imge data D into two band conponents VL
and VH by a lowpass filter 6A and a high-pass filter
6B each having a predeterm ned nunber of vertically
arranged taps by a first-stage band division process
forband imtation. Then, subbands LL toHH are
produced by dividing the band conponents VL and VH by
band division by a lowpas filter 6C, a high-pass
fildter A lowpass, filter 6E and a high-pass

vais PE R IRk RO G rCanrernd ToeRtinga, P Drer o8 at

tHéofﬂpZtﬁf‘é‘@é%é’oEﬁzhéﬁ‘ﬁ%@mﬂiélﬁﬁ-dim% WavRlelskrigns t oL oL URick

6 holds the input inmage data DI corresponding to the

7 nenperapfly,léndtgpsrafed htel Dapassthi bl ele16/anthd hene
hi gh-pass filter 6B at the input stage of the
bufdedwi’dt h di vi si on process ma line buffer 7
tenporarily, and provides the jmage data D1 held by
the REFRTTHIF FeIFIE- Reftdrer VagetRr FrgnsForn N ifek eparies
Ou&rgﬁgfggn u k} GOcarriesS out the band diviégon' .
br 588sRNh PSS 8 BERESSA 1 JEE&E RE29EPr cdi PTRFSFSINT
cilr@ﬁ’_ei_ §I:agelcmé)xc esct%%% Eggc\élgggls e{;jhé .rvfff‘:-[]«rc‘él%rtmtrans form
LL by ban

coefficients HH to LLL di vi sion processes.

cokiffigcibut elis tATIAITE BLebaARS! gDetsich tiRdeBREL. Line
stages of the band division processes. The i nage data

buffifevsdeal thy 7CherdV/3 dgmeer terthd iimpusupphyes «ff teet bynd
to the first line buffer 7A. Transform coefficient
digaFacBRrERessRvel dhetimgusidrtn peoefdddhehigA/Bconverter
line buffers 7A to 7C as shown in

4 accunulﬁtqsﬁggggh

EPgSUBPbYe Jo&8skES GERE tHq PAHLEST -

ot 454, AL L5, 26N 51 0, 06 e DAL
coblr@i LiBges datadhmulaschasn 5 aiheburfers 7a to 7C as shown
in Fig. 8 by those processes. When the transform coefficient
' data is accumulated in the line buffers 7A to 7C after a process
for processing a frame of the image data D1 has been started,
corresponding coefficient data is provided.

Referring to Fig. 7, the process_ for processing a frame
is started, the image data D1 is supplied in order of lines to
the first line buffer 72, the image data D1 corresponding to
the number of taps of the vertical filter subsequent to the line
7 _bﬁffer 78 is accumulated. Then, the line buffer 7A starts
simultaneous, parallel ocutput of the image data D1 corresponding
to the number of taps of the vertical filter in order of the
lines. Subsequently, the vertical filters 6AA and 6BA start

a vertical band limiting process and a down sampling process

in order of the lines. Thus, in the wavelet transform unit 6,
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correspondi ng coefficient data is provided. Referring

to Fig. 7, the process for processing a frane is

started, the inage data DI is supplied in order of

lines to the first |line buffer 7A, the image data D

corresponding to the nunber of taps of the vertica
~filter subsequent to the line buffer 7Ais

accunul ated. Then, the line buffer 7A starts

si mul t aneous, parallel output of the inmage data Dl

f f | .
e TR b FRE 2302 A s YRR PP
dai?’ae'f:EfLQ{:ﬁné |t 8L Se RAA BERg @%ﬁl%geagn i@ Yeidd eelamﬁdhalf

ting process and a down sanpling process in order

th@huhber bifNesie sThushe itk ahBeowR\legir it ans arm ik tipPlied
18 the vertical filters 6AA and 6BA provide transform

to coef fHaviiephtadaflawrphati agd tlol ghemtascalf ib&adsti m tati on
in order of about half the nunber of |ines. The
t r afibesr the cerfiféréant ddttnstorgudita egrrespen@ing to the

orizant | ow pa nd h| h-pass filters e
kRt (40D COPRRGE of IF dY %%f‘%%spl&ffapﬁast BhE B SR pass
er h n ‘
i (RN ogish‘e Fipy P8 Cpr %ﬂgf%’f‘ée FOF & dnoraPitadiey e
hoﬁum{ﬂaqd 1bQ-bBSs MIﬂl%ugJaslspmpacsﬁs AndhBirghopass band
Iters, a horizontal ban limting process using the
1lxﬂ:ﬂf1rxfgcbrb&aﬁsfmsrmg:ohéf¢@ﬁmttt datAsfanmd cveddiimient data
sanpling process are started. The band limting

angrackss @stmnglngepc©¢¢@%tanc¢ R ftedhe oB ¢ | eachtl iddttd ng

is continued to a sanpl nunber ‘correspondi n
Prct%?%qtemaﬁé}ﬂeﬁ C?%’ﬁ%c‘bFr?ﬁ%fOIFfi‘ Feeffitiantelata vy ﬁgPt%e%‘a%d

co  pABEAL Bt DU Rl L A BRSER, P
filter at the terminal ends of the lines. Thus theband limiting
‘processes of the firstrstage for the lines are executed
éequentially.

Among the transform coefficieﬁt data through the band
limitingprocéssesofthefirststage,thetransformcoefficient
data LL on the low-frequency side with respectrtorhorizontal
andverticaldirectionsissupﬁliedtothelinebuffer?Bassigned
 to a second-stage band 1imiting process. When the transform
coefficient data corresponding to the number of taps ofrthe
vertical filter subsequent to the line buffer 7B is accumulated,
fhe line buffer 7B starts simultaneous, parallel output of the
transformcoefficientdata. Subsequently, theverticalfiltexrs
' 6AB and 6BB start a band limiting process using the correct

“transform coefficient data and a down sampling process in order

of the lines. Thus, transform coefficient data relating to
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Anong the transform coefficient data through the band
limting processes of the first stage, the transform
coefficient data LL on the |owfrequency side with
respect to horizontal and vertical directions is
supplied to the Iine buffer 7B assigned to a
second-stage band limting process. Wien the transform
coefficient data corresponding to the nunber of taps
of the wvertical filter subsequent to the |ine buffer

vel_ﬁi&??l %%%”l‘irﬁ‘{@éjtjﬁi tr'ES :io%d%firf%réB %P%gut half the

sI nul t aneous, para ut put of the “trangform

nukBet fé £i8Rte dat ane SURsRONEN e rEhE; ¥&F tdAal 5k L—hﬁﬁﬁed
6AB and 6BB start a band |limting process using the

toCohe eiedr i ddrasl§ Alan-@aekl kadeni gitlatas Al 1& e@@WnNWhen the
sanpling process in order of the lines. Thus,

coefhnsiorinteaatifioshedr ta aogrespanid gy tte the nwedr odl the
band limtation is_provided in order of about half the

CaRdi bl rtist PerAgsSntehel ¥ RATOARACBEFRTRIThE Iddegsi of the
S li.ed Q. the .hori.zontal,lo s and. hi gh-.pass

wa PP R e L R o T Par W EP s B G © Tov-pass

an§ Ok geRandi ?QlEQrEthWHEp%%dgEdtQg??%aQ§IQ&?E?Egal band

horizontal | ow pass and hi gh-pass ters o

limeveiebrocassi @ Mdtihe 6ot SestipRbhedolA ddeerfiRikaendada
| ow- pass and high-pass filters of the second stage, a

anfherdvons ahp bamg proceetsiarg pracess uthag thedant taeiting

- transform coefficient data and a down sanpling

ProfeTess ofr &bst secead Fhaget Fer bdird liingist fhg epeetedes
of the second stage for the lines are executed

, se%%ﬁﬂﬁﬁﬂﬁiﬁ'ly.. Anong the transform coefficient data

M 0 00 RS0 ER, 0 Lpcongy g o
1@t 1difpF SV S ANVEBRY s8LERA Wk hhe | €AREEENLEoARELEPPI@lent
data LLLL on the low-frequency side‘with respect to horizontal
andverticaldirectionsissuppliedtothelinebuffer?Cassigned
to a third-stage band limiting process. When the transform
 coefficient data corresponding to the number of taps of the
verticalfﬁltersubsequentix:thelinebuffer'HZisaCcumulated,
_the‘line'buffer 7C starts simultaneous, parallel output of the
transformcoefficientdata. Subsequently, thevertical filters
6AC and 6BC start a band limiting process usiﬁg the correct
transfonncoefficieﬁtdataaﬂdwadownsamplingprocessjjlorder
of the lines. Subsequently, the vertical filters 6AC and 6BC
start a band limiting process uSing the correct transform
coefficient data and a down sampling process in order of the
lines. Thus, transform coefficient data relating to vertical

band limitation is provided in order of about half the number
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and vertical directions is supplied to the line buffer
7C assigned to a third-stage band limting process.
When the transform coefficient data corresponding to
t he nunber of taps of the wvertical filter subsequent
to the line buffer 7C is accunulated, the Iine buffer
7C starts sinultaneous, parallel output of the
‘transform coefficient data. Subsequently, the vertical
filters 6AC and 6BC start a band Iiniting process
013185t NORROILECh e oL f ADSLPEM CORT Tiglent, dab AN @ ene
down sanpling process in order of t

ho2uksaguentdw-pabes ek idicadadd El@ﬁér@l“@héﬁ@h@%eﬁtﬂﬁ%nt
a band Iimting process. using the correct transform

traoeftbirni @ata datracapdndi dgvio sarRphimgeprateds tapoOrderhe
of the Ilines. Thus, transform coefficient data

“hordpantad leovwerad @ad hbahded$ei Eialttiams is pvewl el tion the
or.der of about hal f _t he nunber - i

horizentaptl CM"rP@s?S 42 PBARBR ST i cderm ef dihe aead tave,

ri.zont al Iom#pass nd m
?gﬁgérs %%Ht]glgég R ent. trd s%d?ﬁ?ﬁa?cg%lanSform

co‘é@ﬁfﬁ.@§@ﬁ?£“iﬂa‘%ﬁ PN E%W%lﬁflg thecbapsof st hfteq. . Thus

hori zontal | ow pass and high-pass filters is suppl

the®ahke. i rieiing@toale skewoFaste antrdfghtpassnesbirelkexeelited
the second stage, a horizontal band limting process

segupnfiehkycorrect transform coefficient data and a

down_sanpling process are started. Thus the band
| | m?fﬁ%gfaﬁﬁéeés%@%ﬁo%en%huﬁ @ If Bre tiH@giPaeaPRA@tus in

g L R RB AL IS° R HE 1 L HGAHERE Lo 117
ThBEOPERSES AL gagsfg&ftge'ﬂgﬁ%lyﬁeﬁ%%%g Yrcuits, on the

Theretfore the i ne nmory citrcu
inpft t1@e of the band division processes may be those of a small

capacityand the constructionof the imagingapparatus is simple.
A quantizing unit 8 quantizes transform coefficient data
D3 sequentially and supplies guantized data to an entropy
encodingunit 9. Theentropy enéoding unit 9processes the output
data of the quantizing unit 8 by an entropy encoding procéss
sequentially. A rate control unit 10 processes the output of
the entropy encoding unit 9 by rate control process and provides
coded data D2. The quantizing unit 8 and the entropy encoding
unit 9 process the coefficient data D3 provided by the wavelet
~transform-unit 6 sequentially in synchronism with the output
of the coefficient data accumulated in the buffers 7A to 7C.
Thus the‘quantizing unit 8 and the entropy enﬁoding unit 9
processes thé data line-sequentially. Therefore, :the

quantizing unit 8 and the entropy encoding unit 9 are simple
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i nput side of the band division processes may be those
of a small capacity and the construction of the

i magi ng apparatus is sinple. A quantizing unit 8
quanti zes transform coefficient data D3 sequentially
and supplies quantized data to an entropy encoding
unit 9. The entropy encoding unit 9 processes the

out put data of the quantizing unit 8 by an entropy
encodi ng process sequentially. Arate control unit 10

in g{;/ QLR S .%&Eﬁaeg% C%I%E%gsgiﬁq‘i‘g vfé‘egggié@% 55@% %%gs es

control proc

thd NG AHAALEZ I 1O 1liﬂ:let—_s§qéggtigf]£.nt &%eygg%&&b giif%%gpuaé&i@e

process the coefficient data provi de _

3 peyel@ls indaaRsHatm UDhé-Segeaueitiiig) laycoRasigchs ormsm
with the output of the coefficient data accunul at ed
line-sdpudufifadr sp@at ooV ©f thhubnddee conaneszimg wiriitt 88and
and the entropy encoding unit 9 processes the data
Proyhées ERtdAR0g data qunerehdride imerqaanting pgdgniin which

and the entropy. encoding unit 9 are sinple 1 in
e SRR r VT TSP REGE b BRBFaSSrRg HorTete 85¢Aug Thus
S A _ d | iphe: iakly ,
on§ LR P LTI Rl M R EBLENL e
- diié@@:ﬁﬁﬂﬂ@ﬂk'&hhﬁea§§&5£%§§hﬁé)&éV%cé bn%csgﬂﬁﬁﬁlf@Jthe
operation of the inmage conpressing unit 8 an
coms omictasrt e thagemndaimg odpreacdtdd.ne in processi ng
order in which the inmage conpressing device 5 . ‘
pr oddsisesis hscdcragaadatiaw dhapartied dmageaizmtedircult
provi ded by the A/D converter 4 is supplied directly,
51 dpclpdediglgkhe dRgPaRe P adalivcel 5 (ThestMAITAFechei reuit
: construction of the.i.magi ng.apparatus. Fig..9,is .
St eoBEr 87 ollivsio e A FoBPi BRREN g e i PP Fevgioe
3 alélla?%l: H??Qph@réi‘%ih:@ﬁgt NG APRAE 8l oliindh®, IHLHE AL B ral
circuit includes a driving circuit for driving the image pickup
device 3, the A/D converter 4 and the image compressing device
5. Thus the construction of the imaging apparatus in this
embodiment can be simplified.

In the integrated circuit 51, pixels are arranged in a
matrix to forman image pickup module included in the image pickup
.devicé 3. The peripheral circuit is formed around the image
pickup module. Fig. 9 is a sectional view showing part 6f the
image pickup module and the peripheral circuit.

The integrated circuit 51 has a device layer 52, namely,
a silicon (Si) layer of a thickness between about 10 and about
. 20 uym. Photodiodes 53 for photoelectric conversion are formed

inparts respectively corresponding topixels of thedevice layer

52. Devices, such as MOSFETs, of the peripheral circuit are
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51 is formed by integrally conbining the i mage pi ckup
device 3 and a peripheral circuit. In this

enbodi ment, the peripheral circuit includes a driving
circuit for driving the inmage pickup device 3, the
Al D converter 4 and the image conpressing device 5.
Thus the construction of the imaging apparatus in this
enbodi ment can be sinplified. In the integrated
circuit 51, pixels are arranged in a matrix to form

rollchTR9S, PLEKIP TRAULG LcLUded | 4 hepnds pi ckup

cl'r cui S OMTed “Around t he

I rmg@n tab%&grﬁ%hem%lﬂt 9] 3 A 15858 NGk v B (sio;
showi ng part of the image pickup nodul e and t

£ipay i phekakh&diwdiftilnThe, ianteyl abedhitirficiel 1 b (rﬁsq @ilm)
device layer 52, nanely, a silicon (Si) layer of a

56t hi ckaless fhétaech Aot mi0rahehskn B a2 shacked in that
Phot odi odes 53 for photoel ectric conversion are forned

Orﬁﬁr;fﬁ?ttéler‘é%\bje%ff WPy D1 r SRR FRf s Rél andfa pReing

52.. Devi ces, such as MOSFETs, of the
LabEH, S8 arh Sennett inarbe shr S B ifRea0t g poriBheral
[yi.n a t [
ci 2R IHINE 1A ARULE S AANEY1 0212l 0, (ﬂ;ﬁm@hgg{% qgg41ager

circuit 51, a silicon OXIde

595hath o dord 80Bst 2até kLuppHrAishr I dﬁl thd M{SEMated Bl rcuit

56, a color filter A27 and microl enses 58 are stacked
51| nthéaririorgddrayer theideformed ayera 32irfike pbhptediedes
53 and a wiring layer 59 for connecting the circuit
ligbyteesefinhsuptrephelals &l the ttronbleer et nider from
the device | gyer 52. The wiring layer 59 is forned on

FoRERh I (B d P SB0OT | F% HOMGiHr S5F5A8a0E! PEEFRCe saze
o BEpILEL 18 PUET oS5, L PTIRALAR B Lo onuRRt L.
Thée§f¢ﬁﬁfgkfﬂé§nltlng from forming the wiring layer on the
light-receiving surface are the.reduction of the intensity of
light falling on the pixels by the shading effect of the wiring
lines of the wiring layer and crosstalk between the adjacent
_ pixels.

When the wiring layerl59 of.thé-integrated.ciréuit 51 is
formedcnlthesurfaceoppositethelight—receivingsurface,the
photodiodes53andthecircuitdeviceéoftheperipheralcircuit
are formed in a thin semiconductor substréte, the wiring layer
59 is formed on the‘semiconductor substrate, and then the
substrate support 60 is attached to the semiconductor substrate.
Tﬁen,thesemiconductorsubstrateisturnedoverandthesurface
of the semiconductor substrate is pblished by CMP to complete
the device layer 52. Then, the Shading:film 55, the silicon

nitride film (SiN film) 56, the color filters A27 and the
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formng the wiring |ayer on the |ight-receiving
surface are elimnated and the degree of freedom of
wiring is increased. The troubles resulting from
formng the wiring |layer on the |ight-receiving
surface are the reduction of the intensity of [Iight
falling on the pixels by the shading effect of the
wiring lines of the wiring | ayer and crosstal k
bet ween the adj acent pixels. Wien the wiring |layer 59
miOf %he igtﬁgrated circuit 51 gs ornmed on the surface
GPpRoEPT RS the TigH O ELeiSeARG 507 ta¢e, the phot odi odes
53 o Co . ' . _ . o
are Tt H e R R SR L A el BPEPho o] Srbui
ofWEhE NG GYVRF afth da dsONMage ORoHBENSEM CNANANQN in the
substrate, and then the substrate support 60 is
inattashed cioctihe, sewli ttendicioy 1 substisdicarmedldhrethe sheface
sem conductor substrate is turned over and the surface
-oPpPsSihe e bodduciesieiyibst Furéacs. pdhiesWégiby OMpes are

I devi I ., 52. Then, the, shadi fi

or SR ALS RSB S181: 521 Ll e 500000 LU
f4lt .and t 1. GI Ql e f .

o S BP0 e 20 LB EIER, B DUECASER: oo

pi@Qﬁ%Rﬂﬁﬁaﬂ_e 8i dfllitle pPocddied FROA NG n2PRAGARHE 41 MRie for
conmbined integrally in the integrated circuit, and
thtlde tuidompd ekay al preceekried oo tdwer ot A6 QatapPApirkesing
the light-receiving surface. The wiring lines are
praceamnged by effectively utilizing the greatly
i ncreased degree of freedomof wiring so that the
i mage ld&RerRtdvrded ByreheEmhriiaendi ckup device 3 can
be ocessed,in qggine-seﬁuential nodﬁ for the .data £
conprEssitRg frItedy ARGILRY TR FGHS thECHEE £1 tmage o

anqgﬂﬁ&ﬁ§%%nghe imaging surface of the imagé pickup device 3
and the image pickup device 3 provides image data on the image.
Then, the A/D converter 4 converts the image data into the irﬁage
data D1. The image data D1 is processed by the edge sharpening
process, the image compressing device 5 compresses the image
data D1 to convert the image data D1 into the coded data D2.
The coded data D2 is recorded on the recordiné medium and is
transmitted to the external device. Thus the imaging apparatus
1 compresses the image data, records the compressed image data
and sends out the compressed image data.

| In this series of processes, the image compressing device
5 processes the image data D1 by the wavelet transform process

and provides the wavelet transform coefficient data D3. The

. wavelet transform coefficient data D3 is processed by the

quantizing pro_ces's, the entropy encoding process and the rate
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process. (2) Operation of First Enbodi nent The |lens 2
of the imging apparatus 1 forns an i nage of an
object on the imaging surface of the inage pickup
device 3 and the imge pickup device 3 provides image
data on the image. Then, the A/ D converter 4 converts
the image data into the image data DI. The i mage data
D is processed by the edge sharpening process, the

i mage conpressing device 5 conpresses the i mage data

[ e.data D into_.the coded data
eofl b3 AR b dey TR Ll FRed sl oR ¢ naFRebtn e Rgekur
deRBeUMARA ik s InARSEEbhedsto Lhe exier tﬂ@yirﬁ:agje data

Thus the inmaging apparatus 1 conpresses the imde
sedatatrinetoris prbeceoihg afsaed i mge Gale dand sepdsvedtd
the conpressed i mage data. In this series of
byptbe ek sesconvwr tiexadecanripr ebisieny lgevippl i&d prootessésage
the image data DI by the wavel et transform process
CONRECHF VT deViTfe %ééa Eater GAPHEHE £ef f FTERenthelazen-

st uth@g maﬁgl%%m}ra sfgrn1coefficient data D3 i's
processeﬁa%y T he ﬁFlZing process, the entropy

encoghd RI-QCess Pélag:l %?X?%&dﬁsszéoneggygionp -rt%%efﬁa%e
to provide the code ta D2. e inage pickup evi c
pidkpp aeivaes 3, MRgR 151, 3l MSH s& B 868°E iR8qd PEckiBE8vice,
data sequentially in processing units. The inmage data
- atDi hprgdv dggdeebyt tireedbh cHnwerdierg.4 ThardEom M €bkl ¥ymage
supplied to the inmage conpressing device 5 for data .
~ daepmedsi sRadTHUY rReUsormage rdada oRadhng beodes, such as
. .Ssinplified, | e data is read by XY address control
2 i PG hPERBST Fhg b S CRUBO Moy F COTEmPnARENS tHor entimg mode
and %l H)Poélz—age%dermqglpfecal&i%gdggéec & This embodiment reads the
image data from the image pickup device 3 in processing units
_in which the image data is processed by the image compressing
"device5. Theconstruction is further simplified byeffectively
utilizing the high degree of freedom of reading characterizing
the CMOS solid state image pickup device.

More condretely, inthe imagingapparatusl, the proéessing
units in which the image compressing device 5 processes the image
data are lines and the lines of the image data are compressed
by aline-basewavelet transformprocess, the image pickup device
3 provides the lines of image data. Thus the construction is
simplified by effectively utilizing the high degree of freedom
of reading.

In the imaging apparatus 1, the image pickup device 3 that.

provides the image data in the foregoing mode, the image

compressing device 5, namely, aperipheralcircuit for processing
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at a high degree of freedom of reading. Therefore, the
image data can be read in various inage data readi ng
nodes, such as a line-sequential readingnode, a
col um-sequential reading node and a bl ock-sequentia
readi ng node. This enbodi nent reads the inage data
fromthe image pickup device 3 in processing units in
- which the inmage data is processed by the inmage
-conpressing device 5. The construction is further

lifi b ffect t he, hi d
et TR bt aPuntihdt o Gomesries] Aoert e e ig an

inf%@Lgté@%gchEEkuﬁﬁggykﬁgCOMEE%uEQQBBQFe$¥nlé w%ﬂﬁﬁiand

gl ng apparatus 1, e processing units in

silp@iEP@®ge conpressing device 5 processes the i mage

data are lines and the lines of the inage data are

conpresaedimadgye pidkune deaseevavtlbt gamdperanine pracessre

t he i mage pickup device 3 provides the lines of inmage
inaaﬂaatqtguﬁsimief &onst FYEBI shristurs npl iviirdggppattern

effectively utilizing the h| h degree of freedom  of .
coppaarhy R RIS r?s}gjiqﬁﬁ‘é’ ﬁﬁ‘ﬁ fhetﬁ’]%r%RPé’gfélpF&EGblt

caﬁggé%%r%o&h%%ougg%V%%%%ﬂapﬁlgggggrgg Qﬂmagfreadlng

oregoi §St g devic

th@%’i’?a'g)é daﬁ:%e[:hﬁﬁgf Ao ﬁhif&‘h‘tlﬁ%eﬁr 0GER}eBPré2 tHdQiring
i magé data, and the A/D converter 4 are |ntegrated in

lagér isteghridednCikheublir fdBeSophes GandHaUQligBR~r8ceiving
mniaturized and sinplified. If the imge pickup
sudéwee:eofarwet heaperp pHeralmeginscdnt thie enbvidgraittednd the
a CMOS structure, a wiring pattern

ph%%%%%mg: TP THEFE DF ERAP THEPIRIE RTINS BEP Fﬁﬁé?ﬁFEd

coule BLLiptauseS, Yarl ous, Lroubl ez, and Lhe hhah degree. o

circuit thus formed ensures the high degree of freedom of reading
theimagedata,andtheconstructionissimplifiedbyeffectively
utilizing the high degree of freedom of reading the image data.

(3) Effect of First Embodiment

The image pickup means and the image compressing means
are connected by the wiﬁihg layer férmed on the surface opposite
the light-receiving surface of the image pickup means to build
the integrated circuit and the imagé pickup means pro&ides the
1mage data sequentially in the proce331ng units in which the
image data is processed by the 1mage compressing process. Thus
the construction can be further simplified by effectively
utilizing the high degree of'freedom.of‘reading the image data
characterizing the CMOS scolid state image pickup device.

The image data is compressed iine~sequentially by the

wavelet transform process and the image pickup device provides
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the i mage data cannot be fully utilized. Therefore,

the wiring layer is forned on the surface opposite
the light-receiving surface of the inage pickup nmeans
in this enbodi nent and the photoelectric converters
of the image pickup neans are connected to the
peripheral circuit by the wiring |ayer. The integrated
circuit thus forned ensures the high degree of freedom
of reading the imge data, and the construction is

el MRhbE 89 BY, &84 861 \16%) ¥ne tLLs: wgytégg &@{Mﬁ%&g?c

of freedom of readi ng th e|

coniviest e EFDDOh dresd qukhe: dlamage ka@l@ﬂ:H@%s%&@l_c‘i:E‘@n' 8B9S%e
conpressing means are connected by the wiring |ayer

fufrgheeds owp tiHd esiub § adfd copposilt ert itlHe ihiggtite haehi déditpe of
surface of the inmage pickup neans to build the
freﬁﬁ@&rcaﬁ e82dipg Gihe P e Hats rﬁé’@éagit@kmplmatﬁ@ PV isdésd
I mage dq{a sequentially in the processing units
Staﬁemﬁ?ﬁﬂ t " &tra is processed by the image

conp the constructi on can be
furt&gf%%gg%ﬁfgﬁgﬁé%y g#fectively utilizing the high
degrge igh Eh@eﬂﬂiﬁfgtdseﬂg'éqgeEgﬁd'émﬁ)%ll%h@ accordlng to
character|2|ng the CMOS solid state i mage pickup
thd@riesent Therentage Waistn L5l 6oppsenaedlEt neasequenbirabbys
by the wavelet transform process and the i mage pickup
lné‘e’@ﬁ@@fptb@ﬂdlé? baspowavdket ragesdata prapsstedsby Myhehe
urality of photoelectric converters line
lm@%ﬂqﬁ% ﬁPPaFP*;'/HS Frvst bl evherbadinem Eandpéa qomprRepion.

| he h
mf, DRGHE FEPREaF G Tha Ty b e M LIRS E e PP A1 1R SO 10
%@% ish astAba W RYS HSKURLHVi CEhe G_rﬂs%ﬁ&%ﬁment,

excluding a wavelet transform unit 6 and arrangement relating
to the wavelet transform unit 6. The imaging apparatus in the
second embodiment will be described in connection with Fig. 5
and the description of parts of the imaging apparatus in the
second embodiment like or corresponaing to those of the imaging
apparatus 1 in the first embodiment will be omitted to avoid
duplication.

Image data bl on an image obtained by the imaging apparatus
is divided by a predetermined number of horizontal lines and
| a predetermined number of vertical lines to demarcate tiles TO,
T1, T2, ..., namely, blocks as processing units, as shown in
Fig. _10. The wavelet trénsform unit 6 ‘included in the imaging
apparatus in the second embodiment reads the tiles TO, Tl, T2,
of the image data Dl sequentially in a raster scanning mode and

processes the tiles TO, Tl, T2, ... of the image data D1 by a
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- An imagi ng apparatus in a second enbodi nent accordi ng
to the present invention uses a tile-base wavel et
transform process instead of the |ine-base wavel et
transform process used by the 1inmaging apparatus 1 in

.the first enbodi nent for data conpression. The
i magi ng apparatus in the second enbodi nent is the sane
in configuration as the inmaging apparatus 1 in the
first embodiment, excluding a wavelet transform unit

waveﬁeq a”a %rrenjgocreeslsat gx{uaélgl%QSHm@nvl %t tr ggfegrtr:lr}les

i Ng appar
oferftfg%@fe% %ékfmé}&sqaltgegrbel&gangé u&&m -th%
and the description of parts of t gl ng appa

walvie 1bRe ra98FoRa 1@IR0d: dRMnd ike Qr &8 @h@&@@p%&@d&ﬁg unit
those of the inmaging apparatus 1 in the first

9 priyodiseenthert L ledef shetquedticedviitd senpntdatlilgmrovided
I mage data DI on an i mage obtained by the inmaging

bYab*b%nﬂ&ﬁ%lZiL%g éﬁnwtoféaymn anpreRieracrieg nuafses -of A rate

t det d_nunber of
oG b o 1 heRorb e hE R BT PEQ AT nORTEY TaCoriRRIpc

.9 Q%98F3h3§a0é°<5§5&59 units, as shown in Fig. 10. The

vwavel 8t transformunit 6 included in the I magi ng

appaf@é usiid-dhe secendcepbodi Aent gLadssd he talch@évé@

T1, T2, .. . of the image data D sequentially in a
“thirastBbaneanin intg tivde rantbwips aeebheswi be at twesliMdnsTonal
T2, ... of the image data DI by a - 27 wavelet

fifkansf divn prirddy, o Pogtiget hemonyl emp £ t8eduidet-baes weiviedst
of transforn1coeff|0|ent data provi ded sequentially by
- trapa foym paose serain SR8 rimp %t@%éédé’n‘ﬂsalquypr%e%?ﬁf?‘%ﬁﬁy

be&Cq q]qgcunl ?wg S g} theltlle of the ntiz
L DR ar P EROTREGT S5 Lehe Rofnerdrag miro oo
prggegg'entropy encodi ng process. Arate

The image compressing device 5 of this imaging apparatus
executes a tile-base data compressing process and a driving
circuit not shown, controls the image pickup dévice 3 by rate
control to provide the image data from the photoélectric
converters in a tile-sequential mode.

Even Ithough the image pickup means and the image
compressing means of the imaging apparatus in the second
~embodiment are connected to forman integrated circuitbyawiring
l‘ayer formed on a surface opposite a light—receiving surface
of the image pickupmeans, the imagedata isprovided sequentially
in processing units for the image compressing process by the
image pickup means, the image compressing means processes the
tiles of the imagedatabya waveiet t-'r'ansformproce_s‘s to compress

the image data, the image pickup means provides the tiles of
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control unit 10 provides the output of the entropy
encoding unit 9 through rate control. The tile-base
wavel et transform process is achieved through band
[imtation and down sanpling with a two-di nensi ona
filter. The capacity of buffer nenories of the

til e-base wavel et transform process at the input
stage of division processing may be small as conpared
with that of the |ine-base wavel et transform process.

th(-erhlemal rm%%tgoggé q:tshsél @glggvci)gq:hSe ?_f at Qi éaéan%g:ien rocessed,
appaﬁ% 0S “eXecutes a tile-base data conpresstng

thPee8%SuaPdoR cAhind Pgrticd £ Sh!inbli‘@{e&ﬂ?\’l\ﬁ,i 18990 hhgh
I mage pickup device 3 by rate control to provide the

delfeg e rdat aed s mrt heapitd aekethdds datamteitIteririag the
tile-sequential node. Even though the inmge pickup

inppansicivp deeicapgeuckt apreSYPAgs pbhsstoftet hwapaagi aigup
apparatus in the second enbodinent are connected to

deY&f®ran integrated circuit by a wiring |ayer formed on

a surface .oppasjte.a light-receiving surface of the
inagé%pﬁgkﬁg E@gﬁgfm?ﬁ% i mge data is provided

seq g I ' ' its. ; i r
e e A L e

citAROE6CARRIAasHNAG RSy PhPERPaeSthEen 4 thesd 8hbbitment
i mage data by a wavel et transfornprocess to conpress

. actdhwlimpge tet preskati mgenpiakup Ineans griod delsodireent,
' tiles of 28 the image data and the tiles of the inmage
thigatintaarayedcessedit qlheonshstrtesiOr dangbagf appaertus
. simplified g¥ utilizing the high degree of freedom of
in thgdi gt fed | Hﬁg’iéfcd’é’fjaef@hoﬁ%%%"g%-i zFPAgtE RE therkgeegrated

o1 PhERUR 984G 1 SUSP 88, P S0 <3t Bk L URYS: BL Sty
éircuit 51 of the first embodiment are designated by the same
reference chai:acters and the description thereof will be omitted
to avoid duplication.

The integrated circuit 61 integrally includes an image
pickup device 3 andaperipheral circuit . The peripheral circui_t
is the same as the peripheral circuits of the first and thé second
embodiment. Thus construction of the imaging apparatus in the
third embodiment is simple.

‘The integrated circuit 61 is formed by stacking up a
peripheral circuit and an image pickup device. The péripheral
circuit is fabricated by forming the component semiconductor
devices of the peripheral circuit on a semiconductor substrate
62 by predeterxﬁined semiconductor device fabricating processes
and forming a wiring layer 63 over the semiconductor devices

and connecting the wiring layer 63 to the semiconductor devices.,
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device. (5) Third Enbodinment Fig. 11 is a fragnentary
perspective view of an integrated circuit 61 included
in an imaging apparatus in a third enbodi nment
according to the present invention. In the third
enbodi nent, this integrated circuit 61 constitutes
the i magi ng apparatus in the first and the second
enbodi ment. Parts of the integrated circuit 61 like
or corresponding to those of the integrated circuit
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ref erence characters ‘and the description thereo
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circuit 61 integrally includes an image pickup device
3 ansls aepeibpheial cannettiiton Wwheh péei phertabmicod ouartt, tie
the same as the peripheral circuits of the first and
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aratus in the hird epbodi nent i.s .
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dept eddier phoeddseds € afiducido i ndelvé q@afgabpicmhp Mghyer 52 to
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order on the upper surface of the image pickup layer 52 of the
image pickup device to forman image pickupunit. Awiring layer
59 is formed on the lower surface of the image pickup layer 52.
A wiring layer 63 included in the peripheral circuit is formed
on the lower surface of the wiring layer 59. The wiring layers
‘59 and 63 areconnected to formthe integratedcircuit 61 including
the image pickup' device and the peripheral circuit.

The wiring layer 59 olf the integrated circuit 61 is formed
on a surfacer opposite a light-receiving surface. Thus all the
troubles resulting from forming the wiring layer 59 on the
light-receiving surface are eliminated and the degree of freedom
of wiring is increased greatly. The peripheral Qircuit and the
image pickup device.separately formed by different wafer
prodessing proc_esse's can be integrally combined by the wiring
layer 59. Since the image pickup device and the peripheral

circuit can be separately formed by suitable wafer processing
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i mage pi ckup device has an i mage pickup | ayer 52

i ncluding photoelectric converters, nanely, pixels,
arranged in a matrix. The image pickup layer 52 is a
silicon layer (Si layer) of a thickness between about
10 and about 20 m The inmage pickup device has
phot odi odes fornmed in the i mage pickup layer 52 to
carry out a photoelectric conversion process. A
silicon dioxide film a shading film a silicon
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52. A wring layer 63 included in the peripheral

thei wtuidg imtftenrmedreonat hevddwer astthhgeetiod ddae avindungor
| ayer 59. The wiring |ayers 59 and 63 are connected
devpcedrin ehbipht dgpattad tel feunt sl Henvdiphdirad cipruitmigea
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be fabricated by suitable wafer processing processes, re-
spectively, and the ability can be improved accordingly.
When integratedcircuit 6lisbuiltbyintegrally combining
£heimagepickupdeviceandtheperipheralcircuit by thewiring
-layerl59 formed on the surface opposite the light receiving
surface, the integrated circuit 61 can be formed, similarly to
. fhe integrated circuit of the first embodiment, by forming
photodiodes by proqessing a surface on the side of the wiring
'iayer 59 of a thin semiconductor substrate, forming the wiring
layer 59 on the semiconductor substrate, and the peripheral
- circuit forﬁed by'separate processes is attached to the
semiconductor substrate. Then,thesemiconductorsubstrateis
- turned over and the surface of the semiconductor substrate is

pelished by CMP to complete the device layer 52. Then, the
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The sem conductor devices are mniaturized and |ines
of the wiring pattern are narrowed to arrange the

sem conductor devices in a high density to formthe
peri pheral circuit in a small chip and to reduce
power consunption. If the pixel size of the pixels of
the i mage pickup device is reduced, the sensitivity
of the imge pickup device decreases accordingly. The
area of the chip increases with the increase of the
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an@hohe dingtes day apt © GRSSidiG cd syrira@a’r:oﬁohh@rﬁcde pabckbe.

wiring layer 59 of a thin sem conductor substrate,
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substrate, and the peripheral circuit formed by
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ouftpht;efﬁo&ﬂas %Eh@whhﬁn NgiGy.01ensesand BH&L lines of the image

" datacanbeprocessedbytheperipheral circuit. The flexibility

of the image data output mode improves the degreel of freedom
of output of the image pickup device remarkably.

Signal lines are connected to the pixels, respectively.
The imége data can be provided in'vlari'ous output modes through
the XY address contrel of thé pixels. For example, the image

data can be provided in the simultaneous, parallel output mode

'shown in Fig. 12 (A} by simultaneously turning on MOSFETs included

'respectively in the pixels, the lines of the image data can be

provided as mentioned above in connection with Fig. 3 by

controlling the horizontal address lines, and the image data

 successively arranged on vertical lines can be provided as will

‘be mentioned later with reference to Fig. 12(C) by controlling

the vertical address lines. In the ocutput mode shown in Fig.
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formed sequentially. The inmage pickup device and the
peripheral circuit of the integrated circuit 61 thus
formed by stacking up the conponent |ayers can be
connected such that the pixels of the integrated
circuit 61 supply output signals in a sinultaneous,
paral l el output node to the peripheral circuit as
shown in Fig. 12(A) and the inage data is processed
by an A/ D conversion process. Columms of the image
12dat a 8o irde n aral l el
R R s B LR S

sutbes s gk datfngaip hee 1 pgessedobyihdenpeeirphes dhddress
circuit. Lines of the inmage data can be provided in a

ligpmAnsiecusf panttéElingputipuhomsdentsl shtiweds 1Engs as
12 (C) and . the lines of the image data can be

meﬁFb%%%%éﬁtﬁ‘yr?ﬁ%r%‘é% FReFap - chr @mict asThetiexiasidh sfgnal
roves the degree of

h d
58 SO O bUL B oCF o ST gl BF EERFUBYELS L6 2 Cines
shE £ RACY, Bl APudERBLSRANNER R | 3040, RrhRage
respecti vel I'mage data can

daU@%&USoéDlﬁr@h&tldﬁﬁdQﬁ G B o5gh séchfe&@ésa%%r %aaugﬁew@iy
of the pixels. For exanple, the inmage ata ‘can

sepeoivirded pilnrahet giomy ibarieoise L s h alb adkpaid Hﬁﬂﬁected
shown in Fig. 12 (A) by simultaneously turning on
to posreTalikcicudadrastespecennéhy nore hedpd xelgzadgt Aeanning
s of the inmage data_can be provided as nentioned
mod gy
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.veﬁulrt%}, abloréhe 1Quleput TR iKRAWNCE RhE FlurdPity of blocks
are scanned in the same scanning order.

The image pickup device and the peripheral circuit of the
integrated circuit 61 can be connected so as to provide the image
data in a line—sequential output mode as shown in Fig. 13(a),
in a cblumn—sequential output mode as shown in Fig. 13(B) or
in a block-sequential output mode as shown in Fig. 13(@).

The imaging apparatus in the first embodiment processes
the image data by the line-sequential process. The imaging
apparatus in the third embodiment supplies the image data to
the peripheral circuit in one of the output modes shown in Figs.
12(A) to 12(D).

The integrated circuit 61 of the imaging apparatus in the
~third embodiment supplies the image data to the peripheral

circuit in a simultaneous, parallel oﬁtput'mode through a
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12(C), the image data can be provided fromthe
vertically successively arranged pixels by
controlling the vertical address |lines instead of
controlling the horizontal address Iines as nentioned
with reference to Fig. 3, and assigning each signal
line sequentially to the horizontally arranged pixels
in atinmes sharing node. In an output node shown in
Fig. 12 (D) , the inmage data can be provided in
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be connected so as to provide the image data in a
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in a colum-sequential output node as showi in Fig.
im38{ By apparhnua ibl ok t3deuenibal imuitpte FOReAScpROWRely

in Fig. 13(c). The imaging apparatus in the first
byehidgraeht splsebisealerinrdamsgd ndatraceysehe respéctively.
c | i ne-sequenti al, process. The i'maging apparatus in the
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peri pher, krcuit i.n ope of the output nodes shown in
Figs{oér5 f%%ﬁ%htgﬁk%?ﬁﬁgéghe integrated circuit 61 of
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supplies the inmage data to the peripher
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incomparisonwith the imaging apparatus 1 shown in Fig. 5. Parts
of the imaging apparatus 71 shown in Fig. 14 like or corresponding
to those of the imaging apparatus 1 shown in Fig. 5 are designated
by the same reference characters and the description thereof

will be omitted to avoid duplication. The imaging appératus

71 includes an integrated circuit similar to that of the first

~or the third embodiment. The integrated circuit of the imaging

apparatus 71 is formed by integrally combining a driving circuit

for driving an image pickup device 73, an A/D converter 4 and

an image compressing device 75, namely, a peripheral circuit.
Image data can be supplied in various output modes to the
peripheral circuit. Thus the construction is simple and small.

The image pickup device 73 is a CMOS solid state image

" pickup device.  The driving circuit, not shown, drives the image
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33 plurality of systenms. The inmage conpressing device
8, nanely, the peripheral circuit, of the integrated
circuit 61 includes three processing circuits C to
C3 as shown in Fig. 11. Those three processing
circuits G to C3 process the inmage data supplied
thereto through the three systens in a sinultaneous,
paral l el processing node. The peripheral circuit and
t he i mage pi ckup neans of the inmaging apparatus in

pidieit fevikembodimemirang {Hrigd 13epaat Bh¥e ¥ kup device
different, suitable wafer processing processes,
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integrated circuit of the imaging apparatus 71 is
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an | mage conpressi ng

atp@ﬂié %ﬁ'i:aéoﬁiéxcé“ Eespég@?ﬁ ﬂfat Cﬁﬁeer EEEL%eQnagﬁqarea

vari ous output rodes to circu

ARt heemonsissioti ?ﬁot§s§lﬂ'ﬁﬂe%s%&@' SHE' J:Gmﬂ-lh,fsélrf@ ehRi SKYPe
device 73 is a CMOS solid state i mage

- data of the image formed in the effective image area AR can be
“roughly gripped fromthe partial areas ARA to ARE in the effective
image area AR. -

The image compressing device 75 detects a codé amount by
. compressing the image dataof partial images formed in the pa-ri".ial
areas ARA to ARE. The imége compressing device 75 compresses
the image data provided by the iIﬁage pickup device 73 at a data
compressing ratio based on the detected code amount. A specific
_aréa image compressing unit 76 included in the image compressing
device 75 compresses image data D1 on images in the partial areas
ARA to ARE, supplies a signal indicating the code amount of codes
' produced by compressing the image data D1 to a code amount
assignment control unit 77. The code amount assignment control.

unit 77 estimates the code amount of codes that may be produced

when the image on the effective image area AR is compressed on
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pi ckup device. The driving circuit, not shown, drives
the image 34 pickup device 73. Referring to Fig. 15,
the i mage pi ckup device 73 outputs successively an

i mage signal Si representing an inmage forned in an
effective inmage area AR in processing units in which
the i mage conpressing device 75 process inage data.

The driving circuit, not shown, controls the inage

pi ckup device 73 by XY address control such that the
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7ot pRIRHISEGS Fé 1P AeeRr rasrendARg @@T@p@mhgabrmzam to
necessanﬁefor conpressing the imge data of the inmage

ARE e (9P TN R & B nﬁ@%e%?%at%@%f&ﬁ%@ropéa@wp
f t to ARE i
coﬂé#@@&—% %%n]ﬁagglgfr 14 %Fi i%%ago%él a% one cl)rn-a BEHE%PC%Y

ective gé€ area e i mage “Conpressin
of ha IRk sALGOS MEHRURL tRYd . CATY 8585 NEa Y RR !L:Bﬁ'gfessed
data of partial images formed i'n the partia
by ARfy taneARE vEIE oluBBgOmpoEPS s ingr iR .Cce 75 conpresses
the i mage data provided by the image pi ckup device 73
at @ndamageconppessi iy ratiito7Badeteomi ndre adghent égation
code amount. A specific area inmage conpressing unit

scale PREPEARIIGP the diaﬁﬁgféﬂww ﬁ@tl@é@rceém%ed by the
oD H&%§§ N data ngg 2 n the artlal,

i SASUPARRSPOIRRRIT StEHiEe uﬁ Z al “YHACEEenGRE Hmage
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I mge data D1 code anount nnen
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data into the image compressing unit 78 for a rate control process

and provides coded data D2, The image compressing unit 78

 compresses the image data by a data compressing method used by

the specific area image cémpressing unit 76. When rate control
can be practically satisfact'orily achieved, the image com-
pressing unit 78'may compress the image databy a data compress-:i_:ng
method different from that used by the specific area image
cbmpressing unit 76.

Thus the imaging apparatus inthe fourth embodiment detects
the code amount of codes produced by compressing the image data

on images in the partial areas in the effective image area by

. effectivelyutilizing the highdegree of freedomof reading image

data of the image pickup device, namely, the CMOS solid state

image pickup device, and determines the data compressing ratio
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unit 77 estimates the code anmount of codes that may be
produced when the image on the effective image area
AR is conpressed on 35 the basis of the code anobunt

i ndi cated by the received signal and determnes a
data conpressing ratio on the basis of the estimted
code anount. The specific area imge conpressing unit
76 conpresses tiles corresponding to the partial areas
ARA to ARE as processing units by a wavel et transform

onprheesssDE oL QAPr €66 Sroh@ tPahdl | nHeas sARAe tigh ANRE 188 a
one or a plurality of macroblocks by a MPEQ nethod.
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onpressing ratio determ ned by the _code anmount .
a";‘ﬁsg?aﬁﬂé%? ESit PP TR fOFE, PE%%%%%% &ban Hee ioemgyentagnal
imbi08 LPBalimge, in the effective i mge area AR and

provide conpressed i mage data. A rate control unit
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78 for a rate control process and provi des coded data
cobRreFhéng whgd maorplaaasimghephtt 781 ageaprieIsesd Hdesired
i mage data by a data conpressing nethod used by the
codperPiRt ffezhenavrraldnpressi hg TATL. 78heireodat emount

_caontrol _can bgﬁgractically satisfactorily achieved,
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proBiSed sy BP9 2RRALAL U i) {ENERLOVLLD SMhadi gRiLs 4
detects " the code anmount of codes produced by _
TREOAPS ST ddte bABERt dAt.a, ONTRTBYES) | N t4e. parhbaliata
areas in the effective image area by
compressing process can use a desired code amount for data
compression by determining the data compressing ratio so as to
distribute the surplus code amount TEu. to all. The code amount
TR of codes that are produced by compressing the rest of areas
canbéestimatedfromthecodeamountTSofcodesthatareproduced
by'data compression that is executed in advance and hence the
datalcompressing process can be properly carried out.

The code amount assignment control unit 77 and the rate
control unit 79 determine the data compressing ratio according
to the code amount determined by the advance coding process and
caries out the rate control process.

The imaging apparatus in the fourth embodiment detects
- the code amounts of codes produced by processing the image data

on images in the partial areas of the effective image area by

the data compressing process in advance, determines the data
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effectively utilizing the high degree of freedom of
readi ng i nage data of the inmage pickup device,
~nanely, the CMOS solid state image pickup device, and
determ nes the data conpressing ratio 36 on the basis
of the code ampunt and conpresses the inmage data on
the overall imge at this data conpressing ratio. Thus
the inmaging apparatus deternm nes the data conpressing
ratio properly and executes rate control nore
an t he convention i mag
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pr oduced %ﬁfonpressing the data in the rest of the
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The data _ conpressing process can use a
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conpressing the rest of areas can b tlnate rom
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conpression that is executed in advance and hence the

ingdae datendr 6bsided aprouesss Tiary bet po bpeelyorcahe ippdvivtisly
The code anobunt assighment control unit 77 and the

detgeled e dMoyAlt tyotRtcruAnRstive aat %ﬂﬁ%olrﬂmﬁaﬁg on
rati o acco to t code anount det erm ned t he

r n
| the WA %&?"ﬁggﬁf%%%%%e aftf 9% aric8s bt tHIS é&aeta can be
_ coﬁﬁ%é@éd Bﬁzoacﬁﬁﬁa compressing method different from the data

compre531ng method relating to the advance process. Thus
various data compressing methods can be used for data com-
pression.
Concretely,:rate control can be achieved by‘a simple process
by applying'd quantization scale corresponding to the data
- compressing ratio to the quantization of the coefficient data.
When rate control can be carried out practica1ly
satisfactorily by compressing the imagé data of the image in
the effective image area in addition to the data compression
relatingtotheadvanceproéess,theimagedatacanbecmmpréssed
by a data compressing method different from the data compressing
méthod relating to the advance process. Thus various data
_ compressing methods can be used for data cqmpression.

The image data can be compressed by a data compressing
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The i magi ng apparatus in the fourth enbodi nent detects
the code anmounts of codes produced by processing the

i mage data on images in the partial areas of the
effective inmage area by the data conpressing process
i n advance, determnes the data 37 conpressing ratio
according to the code anpbunt and processes the inage
data by the data conpressing process. Thus the inaging
apparatus in the fourth enbodi ment can carry out rate

I Ly t .th ' I i [
ne R e TRy AL AP Ehal £ <d R4 iR e e T onaren
i Focesderrer Lhdn T S
B o S R e el e R o

resatifdg sbalre 4ddBge-bEKEs 18X iaCen t ABEHp F & £ rePd 5194 16 By
be achi eved practically satis- factorily through the

thggplthcatporsefindabiioosirés sydo e ddemndamgedat.a abus
the data conpressing ratio based on the previously
vagitedt @& sREPHRSFAT It Bethed comprizsdised-of the i mage

dat%&gn. the i mtage on the eﬂ%e tive i, e area, the
i mage dat's Jcaf & P cORpra sy t%vige&&gg EBrmpfeEsihyy
[ { t ' t
undiB DO b Alind L AT R on QIEERFL00 JRIAT e ene

1i GREPFRSSIvIGBE POsISe 6@ HRE: SR ph Okuf MR n&O04Re connected
pression. Concretely, rate control can be achi eved by

. byahsi wptingpilegess Mhemfulrg, ntha iguaatdazat con wcaheplied
corresponding to the data conpressing ratio to the

fredde aevomistkupheegpefttd thermeriathwralhehrcunat o as to
control can be carried out practically satisfactorily

be R oREHPY 3K 9 1LY e SBEL 85 6F PRRCTHARR SVAD the case

wh&té %ﬁg ic\é%ihg%gf%c%rsesaisi cr:]angJ‘chia IOSQ atf%egrhr%c%%.tv%ng the image
conpressi on . .

-data on images on the partial areas from the image pickup means

in advance and detecting the code amount.

Since the image pickup means and the peripheral circuit
formed separately by wafer processing processes, respectively,
the image pickup device and the peripheral circuit can be formed
by suitable wafer percessing processes, respectively, and
"various abilities ofrthe iméging apparatus can be generally
improved. |

{7} Fifth Embodiment

An imaging apparatus in a fifth embodiment according to
the present invention is similar to the imaging apparatus in
the fourth embodiment. The imaging apparatus in the fifth
embodiment carries out a rate conﬁrol process by controlling

@ code amount relating to the rest of the areas by a code amount

detectedbyanadvancedata compressingprocess. Animagepickup
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relating to the advance process, the inmge data can be
conpressed by a data conpressing nethod different
fromthe data conpressing nmethod relating to the
advance process. Thus various data conpressing

nmet hods can be used for data conpression. The inmage
data can be conpressed by a data conpressing 38

nmet hod different fromthat relating to the advance
process when the imaging apparatus is provided with a

defaic TOPROESAEBInEABANGE ta G4 @hbNGhdR 1HenhaduaCe i ve image
process an a data conpressing neans using the data

araEPRessilngingtite peratahgretastdre advamcerpEOEBSSadvance
Thus various data conpressing nethod can be used. The

A3 PRy AR aRERRE sEnd 2 Redpemophéraals iginmenittcontrol unit
the wiring layer forned on the surface

der | yi
TOPBROSITE FABH GHELTeTe 1 Rl SUTIaEE W dtfe Famgessing
' : by the wiring | .
P 7o PR2e R gl el othe MhauoCapr b B £ or

t HeMB@yPd £K4Bn BB AR oleOi o iE PEF é@éﬂ@kmgﬁé QULL 22585 4 ng

be properly processed by the series of "processes even
thenpartask gm aRAhteq Q@di. NgTHE q(ir%igi_nlgsaﬁlaéféﬁﬁjs Hibvides
after receiving the image data on inages on the
coglgdt Hatraaplebainedhyt Whe rdyenpe clapa neemsred giradyaneess
e and detecting the code anount. Since the image pickup
TOFEERE T MG PR Ssia Phb te L rad U F e dpsRRstPsepal agBirp sy
\QQE [ SSI,Ng Processes, res ECF | .VE! the i mage
Cap.g%%pgﬁgsg%éug%dﬂﬁﬁg‘ESPPBEEFh gc??%ﬁlﬁgtan be formed
by s d 30 £ RfLE-P{OGRSS] g%eeﬁggg.sasreesa lﬁlgsg %%tn{p\f%ls¥%ng
and various abilities of the inagi ng apparatus-can-be
ungernes aklytihgROVRE. advbhchi pdeddPedi BB rol1ed by a code
amount of codes produced by a data compressing process for
compressing the image data of the image in the effective ifnage
area AR excluding the partial areas ARA to ARE. Thus, in this
rembodiment, the specific area image compressing unit 76 and the
image compressing unit 78 compresses the image data D1 by the
same method.

The imaging appératus inthe fifth émbodiment is identical
with the imaging apparatus in the fourth embodiment, except that
the constitution of the imaging apparatus in the fifth embodiment
relating to processing the image data D1 is different from that -
of the imaging apparatus in the fourth embodiment.

The imaging apparatus inthe fifth embodiment can exercise
the same effect as the imaging apparatus in the fourth embodiment

by applying detecting the code amount in advance by compressing

image data on images in the partial areas in the effective image
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An i magi ng apparatus in a fifth enbodi nent according
to the present inventionis simlar to the imging
apparatus in the fourth enbodi ment. The inmagi ng
apparatus in the fifth enbodinment carries out a rate
control process by controlling a code anount relating
to the rest of the areas by a code anobunt detected by
an advance data conpressing process. Ani nagepi ckup 39
device 73 provides inmage data on the inage in the
f.f egLi ' r | udi. . partial..areas
KT R AT R R P LR Bekp BB ene
detle@Ee8iScode GRABAN BMMINECRSSE HHRNENE OMI adPh e e thus
controls a quantization scale relating to the data
detenpriessidyya meeessihg rhe ioadd tiedconprdys ideof FRgAnage
conpressing unit 78 for the inmage data on an inmage in
dateorefhedimpge linfdyea sreaxaRidied tie pgrtihe apapsiralating
areas ARA to ARE. The i nmagi ng apparatus provides
tocaggdaagﬁﬁc%b?ﬁﬁ?ﬁﬁf'by t he advance data conpressing
procesgs SlQQ?HQﬁﬁxM&EHtCOded data obtai ned by the data
conpressing process carried out by the imge
CONPIRS Stk URide 168 oRUAAL L ZAL] 90 2@l 18 §PEELELC
area imge conpressing unit 76 telating to the
embddanent RIROESS ny S oCHY bbb et BYivan€08g i sadmuntarOfo that
codes produced by a data conpressing process for
ofcampriwegiing arretaageirdahe Dfuttthéor nmagefi fith kebodiment .
effective image area AR excluding the partial areas
ThapRagd ARPPIFRGES jnthens bxtioppbad Heent charoepbhe ppetial

area | e conmpressing unit 76 and the inmage- ,
 TEBiprsSTRG e T TOITHEASSS 9 A Wk mepe By ckup

moltB®s < $ATE AR NAhe T, MG ARNAY | et D T,
enbodi nment |§P| entical wth the F%%g?ﬁgogpgg?a&%%g%ﬁg
appheateyrid &f@%@kﬁﬁnémb&%ﬁ%{t tiRAkhe same as that of the
imaging apparatus in the fourth or the fifth embodiment excluding
the process relating to the partial areas relating to the advance

process.

The imaging apparatus in the sixth embodiment selects the

most impc_)rtant areas for an image pickﬁp mode selected by the

user as areas for previous code amount detection. Data
compressing ratio relating to the compression of the image data
on the image in the effective image area using the previously
detected code amount is changed properly according to the image
pickup mode so that the code amount is distributed properly to
parts on the basis of the most importanf areas.

When the user seiects aportraitmode, imagedata onpersons
is important and, in most cases, an image of persons is formed

in a central area of the effective image area. Thus an area

- 41 -




the constitution of the inmaging apparatus in the fifth

enbodi nent relating to processing the i nage data DI

is different fromthat of the imagi ng apparatus in

the fourth enbodi nent. The i magi ng apparatus in the

fifth enbodi nent can exercise the sane effect as the

i magi ng apparatus in the fourth enbodi nent by

appl yi ng detecting the code anobunt in advance by

conpressing inage data on images in the partial areas
friom theckf4 egddevambiBgeis dktected be@banafl@t B 1 ReR@ral

the data conpressing ratio according to the detected
arsede’ neeffecanive onpgessienghene porges datadal s tskd ethug.

determ ned data conpressing ratio to the conpression
Ingt PeHe- 3 irfdpde tag e then Fhade rearewed ane dhelkelclkdiragnd

fthe arti.al _areas relatin to the advance process..
CLBFTENY K SERBo diT ST 2 Phe? T SR EL BhtbithaniPaggidida on
pedBBRALA Ufhda1. 28] XA a ITRBALIEOL; 20 GOLILND O LD £o the

present invention is simlar to t at 2 of the i ing
coRPRaEBLYS JfNtRIEmk It 206n heidd fd Mn &HOLE FEAL i ve THEge

i magi ng apparatus in the sixth enbodi nent changes the
arparis aleteaméasdral ahengas s dfethdvankzeapbtesktected in

according to an inmage pickup node selected by the
adygafe Edast thetamymngf of heodemgisnggnappar dthgscentral

nbodj ment is the sane as that _of the

t he _si xth
ATPARGT AP AP AL LS (¥ o0Re A Bfr Y 167 OERet #47 (Hhat assigned
e dj excl udin t rocess. rel.ating to the
topgggiggEQ%gésﬁrqufgﬁg Fgefﬁgﬁﬁﬁvgﬁ%émaﬁFgéggé: The
| Magih PR HS 1 dhe s SEXL AL %ﬁb@mﬁ%'a"a@ S ohNEhe

nost inportant areas for an I made pickup e selecte
subytéheially entire effective image area is important. Thus,

as mentioned above in connection with Fig. 15, a central area

and a plurality of peripheral areas are used as areas from which

‘a code amount is detected beforehand when a scenery mode is

selected. In a scenerymode, a data compressing ratio relating
to the compression of the image data on an image in the effective

image area is determined on the basis of the code amount detected -

in advance such that compression ratios at which partial images

in the entire effective image area are substantially equal.
In the imaging apparatus in the sixth embodiment, a system

controller, namely, anarithmeticprocessingmeans for generally

- controlling operations of the imaging apparatus, controls the

image data provided by the image pickup device 3 and operations
of the image compressing means according to a photographing mode
selected by the user to carry out the series of processes.

Thus further proper rate control can be achieved by
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user as areas for previous code anbunt detection. Data
conpressing ratio relating to the conpression of the
image data on the inmage in the effective i mage area
using the previously detected code anobunt is changed
properly according to the image pickup node so that
the code anmount is distributed properly to parts on
the basis of the nost inportant areas. \Wen the user
selects a portrait node, inmage data on persons is

cﬂa%gﬁg%ﬂe @an é.cg}nﬁ%ar e?@?tlﬁ t@?e§n8& cpr?rt%%ngaéiss of

forme In a centr ctive 1 mage area.

thEhdsdanamsed: ddteddQMpaliicelRhanaodecarpuy is Wt ealed
bef orehand is a central area of thee ffective inmage

togn:eahmhgmoalepmd cabhgimgehiesased éebraihichniehgabtieairount
node, imge data on the foreground and the background

1Sofiepeﬁ§%<ﬁasln SPHGNGaESIcaRt nas teohbar ko W atratHad made -
dat a ersons. Therefore, a data conpressing ratio
relafghékg EH@@H&P€§§|on of the |nage data on an

I MagLy, ! J.rf'nalt el 882' ¥SSIJ_TI? S sePeh? e :LGIIrler.n neaccordl g
of % REFEG Pe% A

t he basi's € anbun etec vance Ssuc

tol fiad ﬁkageﬁﬁqqﬂ;er&fl F0gEE ARt ete i) éé" Qmﬁ@ghﬁffi‘{ patt§d1
6f the effective inmage area is larger than that

arassignadsela-tidieppecbphepd ngnealeoin tthe i kektdwRdinent
i mage area. \Wen the user selects a scenery node,
autnmgéi@ﬁﬁky(ﬁﬁ-mh@ bgabst ahtdalldry déntiribueidecin e image
area is inmportant. Thus, as nentioned above in
aCEBH é%?lﬁﬂwtﬁFtPP¢#2ﬂr%E?1%¥ Refer alTher gnsiRECRION of the

inGh R oS RarBUTE 1 AR Bor i Ot o A GG it
thﬁee@frtﬁer@lqg (I:j aﬂ:ﬁJ tl:%g 1}1 nt}?e 3G&RG" é{mlg@&jﬁner?t d%tx%ept

conpreSS|ng atln t hé " conpression of
thhBgR ﬂ%ﬁ@a@ﬁakﬁﬁg@ 1hrkﬁé1§e9éﬁ€l§teh%%d1ment determines
the most important partial area for a selected photographing
mode by an automatic process.

In the imaging- apparatus in fhe seventh embodiment, a part
of a skin color in an imagle in a preceding frame is detected
when the user selects a-portrait mode, a partial area relating
to advance data compressing procesé isdeterminedsoas to include
the part of skin color or so as to be contained in the'part of
skin color. |

| When the user selects a close-up mode, an area of a warm
color hue in an image in a preceding frame is detected and a
partial area relating to advance data compressing process is.
determined so as to include the part of the warm color hue or

so as to be contained in the part of the warm color hue.

When an area for the advance detection of a code amount
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I mage area is determ ned on the basis of the code
anount detected in advance such that conpression
ratios at which partial imges in the entire
effective inmage area are substantially equal. In the
I magi ng apparatus in the sixth enbodi nent, a system
controller, nanely, an arithnetic processi ngneans f or
generally controlling operations of the imaging
apparatus, controls the inmge data provided by the

orl TRES AU iGKUP Qﬁfdﬁﬁiétéggu{?@&ﬁ at] gﬁsimap el %gr Hgggaroper
conpressi ng nmeans according to a photogtdphing node

raiel eehedolbychhepsisesnio Larry out the series of
processes. Thus further proper rate control can be

achi 8vethdy prtderchangiaunttihd dahabe arpriessdngy raianging
determ ned on the basi-s of the code anpunt detected
thsepErehafbCBéted dithg 55 lietsdephphot ographimy mrode and
changigg &hf- rea fromwhich the code ambunt is
dete I "dccording to the photographing
node ipent An i I Ng. apparatus in
. a se{{/%eﬁltgﬁl%lﬁg}ég{gﬁ.&ﬁ?ﬁg\g%gr ity S ?‘%%O(glr és)lgcn?arrles' out
thieN¥@Pih &N cﬁ%%eé&lﬁﬁéséﬂ%@%t:ebm LARbeRRELL ﬁJroc%%‘é@ng
for a selected photographing node 1 n the sixt
syenbaditrenadvant© et hcadnpr«3% ihigep hasd s Ahy @ 85rried out
distribution in an-inmage according to the
bypkbeogr apHiay dedde colipeesensyr agsten. of the i magi ng
apparatus in the seventh enbodinment is identical with
t hat A ChEgHTRPLppEkaP e ans pRecagikrh e doirrening

xgept . that i Jragi ng. apparatys in the seventh
e men e 2o OB TR0 B ERRE BV Rportamo a4 PhPkuP
delEecd Sglasied Phet agharbkngon PPUE DY, 3L %%@qu?%%ic
process. In the inmaging apparatus in ¥ he seven
enbodi mrent, a part :
| INDUSTRIAL APPLICABILITY
The present invention is applicable to videorcameras

capable of recording moving pictures, electronic still cameras,

monitoring devices and such.
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of a skin color inan image in a preceding frame is
detected when the user selects a portrait node, a
partial area relating to advance data conpressing
process is determined so as to include the part of
skin color or so as to be contained in the part of
skin color. When the user selects a. close-up node, an
area of a warm color hue in an inmage in a preceding
frame is detected and a partial area relating to
advance data CONPRESELRGCROERSSchfs deternined so as
to include the part of the warmcolor hue or so as to
be conptal ned. immddigigpapbagbtl:Beswar m col or hue. Wen
an area for the advance detection of a code anmount 43
on tAe- baskendf color distribution in an inmage,
further_proper_ rate control can be achieved. Further
propédr fate coMtdds pégkubedavh¢esed by changing the
area, accordi tQ a selected photographing node. (10)
Nbdi fi tati‘g‘h"irsl%ﬁ"t odgHA ER ‘F%’EY?W:% the seventh
embogl] TR0l LALL CqnaUl LS adVANge dala compressing
process by a SpeCiPI processi ng gsys%en] t he advance
dat as cONpPresaiiRG RHEESSSrABYnPEe carried out Dby the
original data conpressing system Although the image
pi ckefp, MEaNSEof. .eathwepasheri Dtegoi Ng enbodi nents is
a CMOS i mage pi ckup device, various image pickup

devi @&s &apdhl e -of HxyhapsesEi domts ol nay be enpl oyed.
| NDU TRIQ} APPL| CABI LI TY Thelgéesent invention is

appl bl% B o 83 debBLant?Bis SBGapabl degiticadofdlhgrs
movifg A Glunes, el eI g std 1! caneras,

8 ... Quantizing ﬁnit

9 ... Entropy encoding unit

10, 79 ... rate control units

751, 61 ... Integrated circuits

52 ... Device layer

53l... Photodiode

54 ... Silicon dioxide film

55 ... Shading film

56 ... Silicon nitride film

58 ... Microlermns

59, 63 ... Wiring layers

60 ... Substrate support

62 ... Semiconductor substrate

76 ... Specific area image compfessing unit

77 ... Code amount assignment control unit

Al ... Optical low-pass filtei |
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nonitoring devices and such. 44 REFERENCE CHARACTERS
1, 71 ... Imaging apparatuses 2 ... Lens 3, 73 ..
I mage pickup devices 4 . Anal og-to-digital converter

5, 75, 78 ... Image conpressing units 6 ... Wavel-et
transformunit 6A, 6C, 6E ... Lowpass filters 6B
6D, 6F ... High-pass filters 6AA, 6AB, 6AC, 6BA, 6BB
6BC ... Vertical filters 7, 7Ato 7C . Line buffers 8

Quantizing unit 9 ... Entropy encoding unit 10,

?QI.A ratq:;gﬂge rr%%%ﬁ%n §éétg% . Integrated

CIrCUItS vice layer Photodlode 54 ...
Siligen di oxksef idimee35 ... Shading filmb56 ...
Silicon nitride film 58 ... Mcrolens 59, 63 ..
Wriay tayets.. .6@FrocesSihsgt careustpport 62 ...

Sem conduct or substrate 76 Specific area |nage
conpressi ng unit
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77 ... Code anmount assignnent control unit Al .

Optical lowpass filter - 45 A2 ... Color correction

filter A27 ... color filter d to C3 ... Processing

circuits 46 CLAIMS 1. An inmging apparatus

conprising: an inmage pickup neans configured to

include a plurality of photoelectric converters

arranged in a matrix fromwhich image data is

obt ai ned by XY address control; and a peri pheral

circuit configured to becgammected to the

phot oel ectric converters by a wiring |layer forned on a
1 suhrhateagiig tdpparemge poaldps MBQNS opposite a

light-receiving surface of the inmage pickup neans and

hel danniretgealbhykubtieaie domddeurpickupgnedads 4 lurality

r.ocess ina%e data provided by the image pickup neans

O%H‘a"‘i%lﬁ%\’fi FENNEL P ESILERIrREge? Bat B X hReRehAchi@age

ri.ph l.circuit,jncludes at | east an inmage
(k§6n6§e§é?%§8%%§> %ﬁnﬁ4%%ﬁ%ﬁc98t58 r¥&S predet er ni ned

pr ocgsse PGLHEYAS Qk-chRe &Hﬁﬁf%l%aétcﬂ t%ngepé%%e%ﬁg the

corrp_r esse _ processi ng uni t_S _ € | mage
phcheell Frgei piceinie rite@B o PEo¥i H#8%g i1AREe £atid on a surface
sequentially fromthe photoelectric converters in the
cfptbeesrwigry ninkup méans heppomige daf agho-becqirnoioes sed fhye
the peripheral circuit. 2. The imaging apparatus
oL ERBr HMHE 19 CHURI READS whied diai d Ratemngely congt ddsi Agage
,Teans conpy esses i nes of the inqgg data by a wavel et
P1CKUp means to process lmage data provided by the image pickup
means and to provide the processed image data;
wherein the peripheral circuit includes at least an image
compressing means configured to compress predetermined
processing units of the image data and provide compressed
processing units of the image data, and
the image pickup means provides image data sequentially

from the photoelectric converters in the processing units of

the image data to be processed by the peripher'al circuit.

2. The imaging apparatus according toclaiml, wherein the image
compressing means compresses lines of the image data by a wavelet
 transform process, and

the image pickup means provides the image data prowvided
by thepluralityofphotoelectricconvertersina line--*sequential

output mode.

3. The imaging apparatus according to ¢claiml, wherein the image '
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transform process, and the inage pickup neans provides
the i mage data provided by the plurality of
phot oel ectric converters ina |ine-sequential output
node. 3. The imgi ng apparatus according to claim1,
wherein the image 47 conpressing neans conpresses
tiles of the imge data by a wavelet transform
process, and the imge pi ckup neans provides tiles of
the i mage data provided by the photoel ectric
3 . The i i.ng. a s _accordi to
PR s e e af o raleE U Pre Heget
trRhekuPmNBAssS- & ¢ fabricated by different wafer
processi ng processes, respectively, and the
peri pherialaga pauktipunseid ipesvilesw 114y drayre. ilagdAdata
i magi ng apparatus conprising: an inmage pickup neans
pregafiedubedtie phmtasdect pdlcucaniveytens. phot oel ectric
converters arranged in a matrix fromwhich image data
i s obtained by XY address control; and a periphera
cig,cuit canfigured tq be connected taq the .
4‘phgy%éﬁggﬁﬁﬁc ggﬁ&%%?%r%cﬁﬁrgﬁﬁﬁrﬁ?ufﬂa&§bﬁ’fHpﬁﬁal%nt%ﬁ
: f i, Rg [ (o] Lt ;
P T Shrrang AT MEYRpCRRRRt frf robricaryd
byh#l fF drighegvad ¢y peotBsEDRg ipREe s sBkG KRN SN, and the
process i nage data provided by the i mge pickup neans
reabhph¢va broividd t hederddessetei whginglatayemherein the -~
peri pheral circuit includes at |east an inmage
conpressing neans configured to conpress the inage

d%{a.and. provi de the conpressed i mage dat a,
5. n imaging apparatus conr{rpprlszl.ng:

an image pickup means configured to include a plurality
of photoelectric convertersarranged inamatrix fromwhich image
data is obtained by XY address control; and

a peripheral circuit configured to be connected to the
photoelectric converters by a wiring layer formed on a surface
of the image pickup means opposite a light-receiving surface
_ o_f the image pickup means and held integrally with the image- : ~,

pickup means to process image data provided by the image pickup

means and to provide the processed image data;

wherein the peripheral circuit includes at least an image
compressing means configured to compress the image data and
provid.e the compressed 1lmage data,

obtains image data from a partial area in an effective
image area in the image pickup means and compresses the image
data thus obta:i_.ned to detect a code amount in advance, and the

image data is compressed at a data compression ratio based on
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obtains image data froma partial area in an effective
i mage area in the inmage pickup neans and conpresses
the i mage data thus obtained to detect a code anobunt
i n advance, .and the inage data is conpressed at a
data conpression ratio based on - 48 the detected
code anount. 6. The imagi ng apparatus according to
claimb5, wherein image data on an inmage fornmed in
areas excluding the partial area is conpressed at the
thga&§t88ﬂ9£§§§#9%nkﬁhk9 based on the detected code
anount, and the peripheral circuit provides results of
t he advance data conpressing process and results of
i mage data conpression at the data conpressing ratio.
6. 7.ThEh@mb yagy Nepppenat dscacadiglitig clainl B Mhizrewhelide
image data on the effective inage area i s conpressed
daha on gat tmage foresdi on arskisoehabediiron thkepaet el edea is
code anpunt. 8. The inmagi ng apparatus according to
CORPEFTRE! AhhERRid tehe MRS L o &3 Hafgnearidie detected
resses the image data by transform ng the inmge
co%%tdmfﬁﬁa &oefficient data and qguanti zi ng the
coefdLient pndaka &Vrcﬁliod"g'}'i)kf%kigg %bes %'}dghgea%vance
quanti zing. means quantizes the coefficient data by
datd|daibirzabifg S sCohd eeRANdENF i RatBesal Bompression
conpressing ratio. 9. The imagi ng apparatus accordi ng
attitheldita Somplreseiingaraiat@. conpressi ng nmeans rel ating
to the advance data conpression, and a data
conpressing neans relating to the conpression of the

. iﬁ%ge. data at the data conpressing ratio are included
"I n7SepEP At RPSTETES FESPEENd dryclainm 5, wherein image

data on the effective image area is compressed at a data

compression ratio based on the detected code amount.

8. The imagingapparatus according toclaim5, wherein the image
compressing means compresses the image data by transforming the
image déta into coefficient data and quantizing the coefficient
data by a quantizing means, and

the quantizing means quantizes the coefficient data by

a quantizationscalecorresponding tothedatacompressingratio.

9.. The imaging apparatus according to claim 5, wherein a data
'qompressing means relating to the advance data compression, and
a data compressing means relating to the compression of the imagé
data at the data compressing.ratio are included in separate

systems, respectively.
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49 10. The inmagi ng apparatus according to claimb5,

wherein the peripheral circuit underlies the wring

| ayer. 11. The i magi ng apparatus according to claim

10, wherein the peripheral circuit and the inmage

pi ckup neans are fabricated by separate wafer

processi ng processes, respectively. 12. An integrated

circuit for an inage pickup device, said integrated

circuit conprising: an image pickup neans confi gured
10L0 TRE! Ugley ihPlaphalbtis OEcPNPLALHRLIUILGCONUILLS the

arranged in a matrix fromwhich inmage data is
peafihienad byroYiaddidksd ieentthel wiandgalpest pher al

circuit configured to be connected to the

phot oel ectric converters by a wiring |ayer forned on a

surface of the imge pickup nmeans opposite a . -
LL-j ghte reegiviongPraf # Hie acsrrdiedi kagetasim ROp el mide

held integrally w.th the. inmge . pi ckup neans t .
pepigliebd) kit b AP D ATl RBaBS o Eruig o s

pyaBdph 02 PE OYA £ler tgl%d%rs%ﬁ% eggg%:ggggsda{éépmfx%ﬁ.t he

peripheral circuit inclu east an i nage
conpressing neans configured to conpress predeterm ned
processing units of the inmge data and provide
12¢ orfr elssediraiedc e scnit ufivt saof indwee ipiegepddtaicandsaid
. the image pickup neans provides inmage data provided by
1nFﬁ§rﬁﬁ%§o@%%RH#ﬁ(FQ@@ﬁvéﬁﬂéFs sequentially in the
processin units of the in? e data to be processed b

t he Periphér B CETR SRS ce3lIgnredciéyrareddeia adivratsry
of PhotBRIBCPLEKUBAEYL EFs 03Bhlged 1A% nd BLAPERLEMNELA SHbbe
data is cbtained by XY address control; and

a peripheral circuit configured to be connected to the
pﬁotoelectric converters by a wiring layer formed on a surface
of the image pickup means opposite a light-receiving surface
of the image pickup means and held integrally with the image
pickup means to process image data provided'by the image pickup
‘-means and‘to provide the processed image data;

wherein the peripheral circuit includes at least an image
compressing means configured to compress predetermined
processing units of the image data and provide compressed
" processing units of the image data, and

the:image pickup means provides image data provided by
the photoelectric converters sequentially in the processing

units of the image data tobe processed by the peripheral circuit.

13. BAn integrated circuit for an image pickup device, said
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an i mage pi ckup neans configured to include a
plurality of photoelectric converters arranged in a
matrix fromwhich image data is obtained by XY
address control, and a peripheral circuit configured
to be connected to the photoelectric converters by a
wiring layer formed on a surface of the inmage pickup
nmeans opposite a light-receiving surface of the inmage
pi ckup neans and held integrally with the imge

in?%égggege dQ Qk)%gﬁgiinage data provided by the

pr ckup ~nmeans "an £ “provide the processed i mage

dat aan WhelsRl i tRep RRIdrRhebaki Ghi&dids ERELUGeS: dhulgasty
an i mage conpressing nmeans configured to conpress the
ofiprageedatarandonpeoyede aceanyeasadt mamge: thadmwhi SRGRage
data is obtained froma partial area in an effective
datpage epeaingd the XYmagdrpsekapnheahs and advance, the
i mage data_ thus obtained is conpressed to detect a
code® RAFUIMNCTaAd L RV hreg st oics te opreyyasrtsd 40 the
hgggglcg re%shggr g%iq) based.onlthe tected code
PhamountS 14 Fhagt ARG apphratts 1R ERbrisRg: CRif PHEGRSS
ofp{:ﬁgbﬁﬁnéﬂ@ E)_iegﬁfa'rgéﬁl?g %dbdﬂ%leugel%ﬂ—%eaééitvﬁ.n Ogurface
phot oel ectric converters arranged 1h a matrix £r om :
ofWHh€ hindtRy@icapaméSnod mﬁqdbinwgﬂﬂ%mt@pﬁhéohmage
and a. peripheral circuit configured to be. connected.
pitbup reanghiot pebeetsiigmagendet & grroviiyled by thagindayepickup
formed on a surface of the inmage pickup unit opposite
means | yid -tedioviiag shef atecessed hendgrg@teisckup unit
and eId.intggraIL t.he i mage pi ckup unit to

pr oCEEE SHRalR HSFég’B%MB% &é&%ttw%%ﬁge%ilgéaﬁ dhipage
compressing means configured to compress the image data and
provide compressed image data,

image data is obtained from a partial area in an effective
- image area in the image pickup means in advance, the image data
thus obtained is compressed to detect a code amount, ‘and

the image data is compressed at a data compression ratio

based on'the detected code amount.

- 14. An imaging apparatus comprising:

an image pickup unit configured to include a plurality
of ph‘otoerlectric converters arrangedinamatrix fromwhich image
daté is obtained by XY address control; and

a periphgral circuit configured to be connected to the
photoelectric converters by a wiring layer formed on a surface
of the image pickuprunit opposite a light-receiving surface of

‘the image pickup unit and held integrally with the image pickup
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and to provide the processed i mage data; wherein the
peripheral circuit includes at |east an inmage
conpressing unit configured to conpress predeterm ned
processing units of the imge data and provide
conpressed processing units of the inmage data, and
the i mage pickup unit provides i nage data sequentially
fromthe photoel ectric converters in the processing
units of the inmage data to be processed by the

unR€r ERNSF e & HGULE- dag'g"p%ﬂd&gﬁoggt Qpﬂﬁﬁdé‘?:gckup unit

conprising: an image pickup unit configure

andnebugeodigd Wral igrbceebephohogb egdtd c converters
arranged in a matrix fromwhich inmage data is

obt awlmeck byt peddpéssat antraalit amdlalepeat phesal an image
circuit configured to be connected to the _
COpRBEBRIRE I comfadrerd by aompresry Hradateraimed on a

f f the | .pi ck it it
PIPEGRE LIS imG s (T FadBo8F S2he F9LGHE PrORFTREES 3R
prﬁéégsirﬁ‘%‘f&{iaéé 36fW|t§j1|% EH? Lgge, pigkip unit to process
I mage data provided by e I mage pickup nmeans and to

proviwe itRgePpOERSS Oeh i vdaka; iMheL &ldt 4 Requentially
peri pheral circuit includes at |east™ an inmage
fromniice gtiotgelBict r € ontdges &tk =0 iQ0APRE 550 dd s IMpga idat ar
and provide the conpressed i nage data, and inage data
thisimdpgaidrdd fooolpeaprparcesatd dpeattia reariphleeti ¢cércihnge
area in the imge pickup unit in advance, the inmage
data thus obtained is conpressed to detect a code

.1 samgunt, and the |na%%3data i.S .conpressed at a data

conpt sTEP5HIr AP S BAYEd "9 % he detected code

amouy image pickup unit configured to include a plurality

of photoelectric converters arranged inamatrix fromwhich image
data is obtained by XY address control; and

a peripheral circuit configured to be connected to the
photoelectric converters by a wiring layer formed on a surface
of the image piqkup unit opposite a light-receiving surface of
the image pi‘ckup unit and held integrally with the imagé pic:'kup
unit to process‘ image data provided by the image pickup means
and to provide the processed image data;

wherein the peripheral circuit includes at least an image
compressing unit configured to compress the image data and
provide the compressed image data, and

image datais obtained from a partial area in an effective
‘image area in the image pickup unit in advance, the image daté
thus obtained is compressed to detect a code amount, and

the image data is compressed at a data compression ratio
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16. An integrated circuit for an inmage pickup device,
~said integrated circuit conprising: an imge pickup

unit configured to include a plurality of

phot oel ectric converters arranged in a matrix from

whi ch image data is obtained by XY address control,

and a peripheral circuit configured to be connected to

the photoelectric converters by a wiring |ayer forned

on a surface of the inmage pickup unit opposite a

pght-r I V] rf e i mage pickup unit and
ba %?dé?hgégf%##gj%#%ﬁ%?%e8§ﬁ%%€'pickup unit to process

i mage data provided by the image pickup unit and to

provi de the processed i mage data; wherein the
l6permpherealgreieduci rentt uftes at ikeget papkupagevice, said

conpressing unit configured to conpress predeterm ned
inpegeassd gl nmitts coftprheingnge data and provide the
conpressed processing units of image data, and_the_,

i Mg pRGIEp PEAKEP PRt & e Fhabe %%ﬁ%?%ﬁéwpééﬂalb9y
S R s Ry e e L
daPh OLESSAL e d S xRELHADEER! cG¥ Gl .ankl. A |

Integrated circait for an i1 mage pickup device, said

I nt egpatregherbCuti r&@MPrddsifigurad toBge dqimtlddrednitb the

configured to include a plurality of photoelectric
phoorwiardteriss apnaagedrs ryaa mtniing 1aper viimied omgesudétee

IS obtained by XY address control, and 53 a
of gdys pRagalPiGkupurnlt eppogdited tld 9bé - re6RABERG FWS aCReCt

enflioLoel ectric converters by, a winhng | ayer. oLmd on &
unit to process image data provided by the image pickup unit
and to provide the processed image data;

wherein the peripheral circuit includes at least an image
compressing unit.configured to compress predetermined
processing units of the image data and provide the compressed
processing units of image data, and

the image pickup unit providés the image data provided
by the plurality of photoelectric conﬁerters sequentially in
the processing units of the image data to be processed by the

peripheral circuit.

17. An integrated circuit for an image pickup device, said
integrated circulit comprising:

an imagé pickup unit configured to include a plurality
ofphotoelectricconvertersarrangedinanmtrixfromwhichimage

data is obtained by XY address control, and
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of the image pickup unit opposite a |light-receiving
surface of the inmage pickup unit and held integrally
with the inmage pickup unit to process image data

provi ded by the inmage pickup unit and to provide the
processed i mage data; wherein the peripheral circuit

i ncludes at | east an inmage conpressing unit

configured to conpress the imge data and provide the
conpressed i mage data, inmage data is obtained froma
part b ec : ar.ea g
R e T

phics 06 0BPE €56 efbrive rdelrealy @ WO ATBYBL, rftd B d BBY@ace
data is conpressed at a data conpression ratio based

-ofohh¢ hanaget pttiede codée armuaitte 48l ight-irmgavdayasurface of
- processing nethod to be carried out by an inmaging
thgppeasa Bd Ckhe lWdithgndmeldeet gaeidly webih$henthagh pgchup
aIit%%of phot oel.ectric converters arranged in a

|
uni PP TIGRPS ATRGR HRET AT IER PYobRRCUIRE B unit

anBNPLOBLERL AL CRPIURILELS PYaBe LN | aver formed on

a surface o I'mage " plr ckup’reans * opposite a

| ghtindecml ¥hagesyphaes ofi e ti {RaR ULKUR ABRNS, 1ALGe
held integrally wth the i mage pi ckup neans, said

conpages thad aun it aeesSigngedet hocomorgsd Mg iAgeSHEPS hd
providing i mage data fromthe image pickup nmeans by XY

pravddesshe ornmiessadd imogpréssding predet er mi ned
processin% units of jg%ge data and providing the
conprdsfa bt déeRiHG athf 9 6fPadgel daga ipyan sffeghbve

. ipheral gcircuit; wherein the step of providing the
J.mlg%gag]e&latlg %}%\}Im&gg }?:hcé up unit in advance, the image data
thus obtained is compressed to detect a code amount, and

the image data is compressed at a data compression ratio

based on the detected code amount.

18. An image data processing method to be carried out by an
.. imaging apparatus including an image pickup means including a
plurality of photoelectric converters arranged in amatrix, and

a peripheral circuit connected to the photoelectric converters
by a wiring layer formed on a surface of the image pickup means

opposite a light—receiving surface of the image pickup means
and held integrally with the image pickup means, said image data
processing method comprising the steps of: |

providing image data from the image pickup means by XY
~address control; and
comprels.sing predeterminéd processing units of image data

and providing the compressed processing units of image data by
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i mage data provided by the plurality of photoelectric
converters in the processing units of the image data
to be processed by the peripheral circuit. 19. An

i mage data processing nethod to be carried out by an

I magi ng apparatus including an i mage pi ckup neans
including a plurality of photoelectric converters
arranged in a matrix, and a peripheral circuit
connected to the photoelectric converters by a wring

thkeayeripREPRI onv-@,5ur face of the image pickup neans
opposite a light-receiving surface of the inmage pickup

nmeanshe aaith hekds tey 6@roddw dinight hda ragBgea i pk¥Pides the
means, said inmage processing nmethod conprising the
imguepktefproriglddbnghe plgeadat g dfrgm tdd datage qirckufters
. heans by XY  address control; conpressing the inmage
1ngEPe RRCHTOVILYAG tehet compridsca datpnge Batrreredsess by
thby t he Reri heral .circuit; obtaining inmage data froma
partial 'area fHraH %effective image area in the inage
pi ckup neans in advance; and detecting a code anpunt
by conpressing the inage data thus obtained; wherein

19 heustiepoef d6@EPHESsSE N Ad1endtIREE tdaba LAPIESRTE tiNen
i mage data at a data conpression ratio based on the
imdeiegtagbarzote dnolmdin®@n Anajapgeldat acphocRsSIVMEng a
nmethod to be carried out by an 55 integrated circuit
plunkel e ofirhetird lngge ipi ekup wieviscer rmiediing manrimged
« iR Tsans Lol uding e plural Ly of photoeleetrlc .
.hu#a h&%khg layer formed on a surface of the image pickup means
opposite a light-receiving surface of the image pickup means
and held integrally with the image pickup means, said image
.processing method comprising the steps of:
providing image data from the image pickup means by XY
address control;
compressing the image data and providing the compressed
'imagé data at least by the peripheral circuit;
obtaining image data from a partial area in an effective
_image area in the image pickup means in advance; and.
detecting a code amount by cOﬁpressing the image data thus
obtained; |
wherein the step of compressing the image data compresses

the image data at a data compression ratio based on the detected

code amount.

-,20f An image data processing method to be. carried out by an
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connected to the photoelectric converters by a wiring
| ayer forned on a surface of the image pickup neans
opposite a |light-receiving surface of the inmage
pi ckup neans and held integrally with the inage
pi ckup neans, said inage data processing nethod
conprising the steps of: providing image data fromthe
i mage pickup nmeans by XY address control; and
conpressing at |east predeterm ned processing units of
inkBBY8t 8818 ra0d t PRMIAERG: 4 OB GRY 6558 REOLESShRY uding
units of image data by the peripheral circuit;
anWhesagé rp idiais meAnsf i DYdHNG bharbmee datAcR6RYEEeS:c
the inmage data fromthe plurality of photoelectric
coppaveetrerarraagpsenn al hgtirnxt hengrogessiphgrani tarotit
i mage data to be used by the peripheral circuit. 21.
conper hagetddthe phodessrR§TiEt Aouventdes dar B @drény bgver
an_.integrated circuit included. in an inmage pickup
LORAGT 2™ Gﬁld%ﬁﬁ Ogntbﬁa@@ag?c?h%hﬁééﬁ?qsnePgaﬁhﬁeaa

evice |
li@hHLféééy glgﬁQEQ%Legerﬁe fﬂg%gﬁkﬁﬁaggﬁégﬂ?gg?ighgld

' matri x, éﬁ' a peripheral "crrcui conn
- inPBYEQEL LOIIIC tHRNVARLE 51 B¥ud MbAhd0 dA¥ehnabar g8d, 0N
a surface of the inmage pickup nmeans opposite a
procghs ineoeithony conptaséngf thdestsmge mi ckup nmeans and
held integrally with the inmage pickup neans, said
i magd WA ndpivese sdaip Metdodheofmpays i wigskupe nebiepsbpf XY

6 roviding i mage data fromthe i mage pi ckup neans
adé%#%ézc%ﬂﬁﬁﬁésaggntrol; conpressing the i mge data and

chnééyﬁy%ng%gCQEWEégg e%redetermined processing units of
imagedataandprovidingthecompressedprocessingunitsofimage
data by the peripheral circuit:
wherein the step of providing the image data provides the
image data from the plurality of photoelectric converters
sequentially in the processing units of image data to be used

by the peripheral circuit.

21. An image data proceésing method to be carried out by an -
integratedcircuitinciudedleaniﬁagepickupdeviceinciuding
aﬁ image pickup means including a plurality of photoelectric
converters arranged in a matrix, and a peripheral circuit
connécted to the photoelectric coﬁverters by a wiring layer
formed on a surface of the image pickup means opposite a
light~receiving surface of the image pickup means and held
integrally with the image pickup means, said image data

processing method comprising the steps of:
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i mage data at | east-by the peripheral circuit;

obtai ning i mage data froma partial area in an
effective inmage area in the imge pickup neans in
advance; and detecting a code anobunt by conpressing
the i mage data thus obtained; wherein the step of
conpressing the i mage data conpresses the inmge data
at a data conpressing ratio based on the detected
code amount. _ 57

providing image data from the image pickup means by XY
address control;

compressing the image data and providing the compressed
image data at least by the peripheral circuit;

obtaining image data from a partial area in an effective
image érea in the image pickup means in advance; and

detecting a code amount by compressing the image data thus
obtained;

wherein the step of compressing the image data compresses
the image déta at a data compressing ratio based on the detected

code amount.
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