DESCRI PTI ON | MAGE RECORDI NG AND REPRODUCI NG
APPARATUS, | MAGE Pl CKUP APPARATUS, AND CHROVATI C
ABERRATI ON CORRECTI NG METHOD TECHNI CAL FI ELD The
present invention relates to an i mage recordi ng and
reproduci ng apparatus, an inmge pickup apparatus, and
a chromatic aberrati ESRIECIONMg net hod, in which
chromatic aberration occurred when picking up i mge"

INzghe REEORIAES @D (HETOUZIU@ING egen ITEYp 1Mt GaICKUP
favorably be corrected, and particularly relates to

alp pARYRy S € GOITH ik Mg 1@ {REIMGATHON CORRECTTNG METHOD
apparatus, an image pickup apparatus, and a chromatic

TECHNfEEfrﬁgéﬁm correcting method which are suitable to be
used in'a video canera or digital still canmera, for
r_@%(armle. BACKGROUND. ART Ajyideo canera qQr digital . :

T PTESMEFa, 1P BT ekdnpliE 25| (Hes?n [RdGe PFERGPINI and

| ens, i mage pickup nmeans for converting inmage |ight

TeproqyeinpasdEB2fREBEigh B s 1Hage pPdkdpP eriPRIRICEH and  a
el ectrical image signal, and canera signal processing

chromatpians floerrpriovesstagrehtsngnagetsicgnal inf r edniwihi chclanomatic
output signal is output to the outside -and is

aberrdteont deddurradr esbedi ngi akdhgmupgleriagas thehtmageat passes
pi ckup lens, what is called an optical lens is used. -~

throudil BRerimd JRge:bkaRt &0 aRObFEELribl $h HRASSESrected, and
through this 1mage pickup lens is separated into |ight

partiéﬁlgff§*5relates to an image recording and reproducing
apparatus, an image pickup apparatus, and a chromatic a;;;;étion
correcting method which are suitable to be used in a video
camera or digital still camera, for example.
EACKGROUND ART

A video éamera or digital still camera, for example,,
includes an image pickup lens, image pickup means for converting
image light fhat passes through this image pickup lens into an
_electriéal image signai, and camera signal processing means for
processing this image signal, from which an output signal is
output to the outside and is recorded in a recording medium.

Here, as the image pickup lens, what is called an optical
lens is used. Further, image light from an object which passes
through this image pickup lens is separated into light of three
primary colors red {R}, green (G), and blue (B} by a

spectroscopic filter, for example; is focused on an image pickup




primary colors red (R), green (G, and blue (B) by a
spectroscopic filter, for exanple; is focused on an

i mage pickup 1 surface in the imge pickup neans
formed of a CCD, a CMOS sensor, and the like; and is
converted into an electrical image signal. On the

surfac@t Ii%r twq’ma@empeltclﬂdpz%{é% 'ﬁofrﬁ)éﬁ déﬁ/ Qd(\féﬁceg bﬁOSasensor,

deo caneraor "digital still camera, and al S0
I; url t n_i Lyr for _an | Lck en
ena oL BHT g5, LenebRaeP ok ThreCeer ot t%‘icgrlmaéﬁge Ragnet-

|_ens, one as before in_which nmultiple | enses are
OBnbitfed dF US 1smlBFFEHrF§EF&88th1T?%l®rﬁhI fdpppced in
using a single lens or a few lenses. In addition, in

a  vidaQler CEBeARhi Ve ndhUhEali zattidd, acamews, i napdi orakge the
is replaced with a lens having a smaller dianeter and

miniatipgirepliaced Wt h medwensdf ifwexpensi velmageri gliskdpor lens.
t he purpose of price reduction. However, with such

Accordinbilgt urinzeddemge phekupthense ichebaeenes gidfiguléns, one
to sufficiently control picture-quality degradation

as beBHEH a% SEnisRl Inﬁﬂtqul@m%ﬁsa@eré@él RRRGHIS edndN sed is
| ens. Specifically, in the optlcal l ens, a refractive

often Iy%%f?%égd wf@ I%nss dffe ue( se%e% Q’a\{sell %{;i%t h;rL&tls or a few

ar een ar ate

| e t co |c filter, so., that a enonenon
lensesgeotd |%§%$J§C?P';ofl€d?% Phad® | SCROPRBA MGUiT e S ion, a
green(Q |nage and a blue(B) image is fornmed inside

lens  }he Rfrédn( &

Ther ef or e,
diameter and is replaced with a lens of inexpensive materials

for the purpose of ©price reduction. However, with such
miniaturized image pickup lens, it becomes difficult to
sufficiently control picture-quality degradation such as so-
called chromatic aberration occurred in a lens.

Specifically, in the optical 1lens, a refractive index of
the lens differs at each wavelength of red(R), green(G), and
blue (B) sepérated by, for example, a spectroécopic filter, so
that & phenomencn occurs in which a red(R) image is formed
outside a green(G) image and a blue(B) image is formed inside
the green(G) image, as shown in, for example, FIG. 5. Therefore,
there is . a preklem in which even in the case where z monochrome
image is taken, for example, a color blurring (color shift)

appears at an edge of the image.
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there is.a problemin which even in the case where a
nmonochronme image is taken, for exanple, a color

blurring (color shift) appears at an edge of the

image. 2 Thus, in order to control the deterioration

of picture quality such as color blurring or

ThesQl Uk hono degr adad | Abrile 1t 0 theUChe EhEQBREEEon of picture
di fference of magnification (also called |atera

qualitGNTQPH | £5 abgEEat AN i fePTWENEL 08Bl Yo R LBEYSAYARE que to
of lenses were conbined to performcorrection inside

' ' S. ver. i.n the

such (% 6¥%g%%§c$%gggpﬁ#§?afﬁ}F@%@F%ﬁ%ﬁéﬁ%ﬁ%k&%lfgngélﬁﬁg lateral
a%eco s diffjcult to sufficiently control such.

Chromadaier ot ati oh  bf FOONGIE 1A ey dnlgrofsiERge of lenses
i mage pickup lens. To cope with this difficulty, an

were cabarmdld UiRRTHREN FArrefbioBxaRpies Pub| iiskeg pickup lens.
Japanese Patent Application No. H5-3568 is previously

Howevepr, opios ethas abears desc rddmtd obinimptthieabovwagdegdrckipgd lens,
deterioration of picture quality such as col or

it bedymed | ADFOf ciesoltut i arf tlegradaly ofofitieol 0stik® deterioration
chromatic difference of magnification. Specifically,

! el . . f.  each
of pldt‘%rteh%uéﬂﬁ%&%b@ﬁym $dQrednd r@@%ggpaw@ Ofen£ac

color of R B derived froma (i mage pi ckup

) 1 i nt o | t : '
I?gv&%?é Wit § OQHfsCQﬂﬁﬁ%xgﬂi#ng?g;?%#%uﬁ%ﬁgfyaﬂgclosed in,

nporarily stored in ndi v

for AR Tagb Rl 4RUBY G RURR a8 oA=SBomH e 1 Bhgli- adth~3568
. a focal position, each image stored in each field
is previously propesed as means for contreolling the above-
described deterioration of picture gquality such as color
blurring or resolution degradation due to the <chromatic
difference of magnification.

Specifically, in the apparatus disclcsed, image signals of
eaéh color of R, G, B derived from a CCD (image pickup device)
~are once converted into digital data and temporarily stored in
ihdividual fieid memory, réspectively;' further, based oﬁ a
driving state of the image pickup lens such as a zoom focal
length and a focal position, each image stored in each field
memory is enlarged or reduced by individually moving vectors of
each entire field memory and then R, G, B are again combined for

correcting the coler shift occcurring in the image pickup lens of

a video camera.




menory is enlarged or reduced by individually noving
vectors of each entire field nenory and then R, G B
are again conbined for correcting the color shift
occurring in the inmage pickup lens of a video canera.
3 Meanwhil e, when an image is taken by a small-sized
wMbHRRI 1 6AMRIAOr adi Giradle 514 kal@mergy Borsexaml€ed video
hel d by hand, there is a possibility that an image
cameraPbyr Hi gtgﬁegﬁlfﬁyééﬂéfgicﬁﬂgﬂé%aégfg? RE14NEy! LKBd, there
may happen. Thus, for the purpose of renoving “the
. di sadvant,.age_.such_as.t he i e blurring, what is
is @ RSN Id Coaiit s ShakBogsr POCEraRtIaUee T ooPretat Fdgoamera
in the small-sized video camera or digital still ,
shake oxndhie ke B2EhBABPE bl JEKRS: dit&Yr dOfPLRRPSA deb removing
canera or digital still canera in which the canera

the diglpakerd@raeectieh deviteei smpast AW ing Fyeeteis regleled a
l'ight froman object (not shown) passing through an
cameral reageepi ckupetensnSdefrdces ian inmageldadt he iegesmall-sized
pi ckup surface of an imge pickup neans 51 including

video GdhefMBr sengorslandtibe lddeeemnd irFgarongersess nt0 block
an electric imge signal including, for exanple, an

diagra}é‘%?n;%iht?y i Be ST R r ANk ty1 €01 05 01 f feLR0ES €Dwhich the

signals. The inmage signal is supplied to a

camera’ 85L& %Eg%ktﬁ%%"%%%&@% ﬁ'sr GHLE .32 gwnere signal
p ch as so-cal Fredy

Focessi'ng su corfection is made to

SIS o o O a0k | RO SLanaluoed O cnowa) paesing
throug%r da?xg ti?na%%t egicigécallelnesd g{? m?:‘roarms an image on the image
pickup surface of an image pickup means 51 including CCD, CMOS
sensors and the like and is converted into an electric image
signal including, for example, an intensity (Y¥) signal and two
color-difference (Cb, Cr) signals. The image signal is supplied
to a camera-signal processing circuit 52, where signal
processing such as so-called vy cofrection is made to generate an
ordinary image signal used for general-purpose video equipment.

On the other hand, in order to detect so-called camera
shake, anguiar velocities due to the camera shake in Pitch and
Yaw directions are detected using, for example, two gyro—éensors
53P and 53Y in this example. Further, a zoom focal length of the

image pickup lens 50 operated by, for example, a user is

detected from the image pickup lens 50. Additicnally, to detect



shake, angular velocities due to the canera shake in
Pitch and . Yaw directions are detected using, for
exanpl e, two gyro-sensors 53P and 53Y in this
exanple. Further, a zoomfocal length of the inage
pi ckup | ens 50 operated by, for exanple, a user is

the zo@&l 8¢ied flréHBttrhe alri'chQg?eJP&?f&Pai e8$grO1 éggﬂnthoﬂéhh)ﬂ input

to detect t he zoom'focal |ength, an operational
means %ﬁgBﬁFgFEgggﬁ nﬂ%an B%texgﬁ®ﬂ% Eéﬁ p%ra%§%1%¥eé-

| ar ocity Si nals detected by the ro- Sensors
ARy R A e s Ier AU & BEPRE S avro-

55P and 55Y where DC conponents are renoved; on the
sensorgt ke HHHd, 53 Hataco ﬁuPﬁélﬁﬁoﬁéldég%ﬁlRﬁﬁﬁz%bh¥$%%alHPF) 55P

length is supplled to a table 56 and necessary

and OJper gbiegral D¢ oebfiponents aree f ggndviedom on hobe datlagr hand,
and the operational coefficients are supplied to

data ol thel bebsebdPsardbbdY,zcamd Bseaulthpbhed st haggelyed to a
signals fromthe high-pass filters 55P and 55Y.

table FH tBEEMIR e sQURUlopst ONBdSal r epetire cAuhtkpldQr Sféﬂz?d from
and 57Y are further supplled to |ntegrators 58P and

) t I
those o@gt?]e ShRf 't}élgcﬁci})%;ﬂs varl e&?{) on, P aﬁ.ﬂJpq:cied to

i mage e caner a
omth se i nt egr.at and ,58Y

._Sha erlved
multlpiﬁsr:ingifg 305 or it | GYF Fﬁe“&: 2 Jsehdakgﬁe§8 by’ ‘signals
supplied to, for_exanple the mage_pi ckup neans 51

from Fh?od“g}QhTP?ﬁ?t ot e t 55BOPBAG BN arf T4 HFgEIaTisen output

at which the inmage signal is taken out fromthe imge :
signalgi dkep rdensuBIt islicor rol® eshid 57Y are further supplied to

integrators 58P and 58Y, respectively.

Accordingly, information on angles of the image pickup lens
50 varied by the camera shake is derived from those integrators
58P and 58Y. The angular information on the camera shake is
supplied to, for example, the image pickup means 51 through
limiter circuits 59P and 59Y  and a position at which the image
signal is taken out from the image pickup means 51 is controlled.
Specifically, for exampie, the image pickup means 51 is provided
with a 1image pickup surface wider than a size of the original
‘image, and a necessary image is taken out from the image pickup
surface so as to cancel out the fluctuation due to camera shake.

In this way, sc-called camera shake correction is performed
in the small-sized video camera or digital still camera.

Additionally, the following methods are also practiced as means




Specifically, for exanple, the inmage pickup nmeans 51
is provided with a inmage pickup surface w der than a.
size of the original inage, and a necessary imge is
taken out fromthe i mage pickup surface so as to
cancel out the fluctuation due to canera shake. In

for %er?o%Xalgsp'gﬁ%l ed.{ a %(‘i}%&% COLLEELLON A S other  than
erforme inthe small-sized video canera or digi Al
tiJll canmera. .Additionall the follow ng nmethods are
cont r Q1% S0t 1 BR8 L TR TR o per T MR e Gror Grom the
shake correction other than controlling the position
camerg gneake obt AhelGRgeast gRaPvVer ot M1 arta HBage signals
as descri bed above, in which all imge signals picked
pickedipupy Mihetheragenagiec kppc kepnseshsar 8l opce storedsitprad in a
menory 60 and then a position at which the imge
memorySi®haind Stheada pukitiom tdhe wreindr yti60 imagonsighdedis read
or a partial lens position of the image pickup |ens

out f£:r2fh ithsShidd®d, fOF 1he-69FF8¢1EQN. cFURt BEEADEE, 18 position
i nformati on on angles of the inmage pickup |ens 50

of the‘é%ﬂéﬁg‘éﬁ%ﬁ%ﬂ&h QRURS 80 H%k%hfiafh%e%i %%zb%él‘ea'&%&lr%gtt iRY

n that using the above-describe

r.Q-sensors 53P . apnd 53Y; for_exanple, hown_in .
R CHF T o oM n HE T hga OB GRAL S Grh (eS| ngge Pickup
jckup nmeans 51 in a frame nenory 61 and then
lens g%nﬁ’é’rrllr?&tlﬁ-‘é ithEgeCITEhAl SHFH0rcdd atdosudRedadRt toPt by
the frame nmenory 61 with each other in a conparator
other @igagud ttiem it anbed akhenkberatideaconbedegyanesgnsors 53P
shake can be cal cul ated from displacenent of an inage
and 53¥y t herbackgpoend aandtdwen | ikeFIGEn 7, by storing the image

signal from the image pickup means 51 in a frame memory 61 and
then comparing the image signals prior to and subsequent to the
frame memory 61 with each other in a comparator circuit 62, the
angular information on the camera shake can be cazlculated from
displacement of an image in the background and the like. In
addition, the calculated angular information on camera shake can
be utilized in all the above—describéd‘camera shake correction
means.

However, it 1is wverified that; when such camera shake
correcticn is performed, if the compensation for the picture-
quality deterioration such as color blurring or resolution
degradation due to the chromatic difference of magnification is
attempted, sufficient correction cannct be made. Specifically,

in the above-described device, when the wvector of each entire



addi tion, the cal cul ated angul ar information on canera
shake can be utilized in all the above-described
camera shake correction neans. However, it is
verified that, when such canera shake correction is
performed, if the conpensation for the picture-
field QH@hbLy dederniGrali ORRUCRAT GOl Blishl URELPESBENG with an
resol ution degradatlon due to the chromatic
: i ffaren ificati [ t.t suf i ciyent
Optlcagoﬁ%;ﬁiﬁﬁ ggﬁﬁ%ﬂ%ﬁ?ré%ggg%pggp chﬁ%éyéﬁh %Ee%ﬁg]camera
above- descri,bed device, , when the vector of _each entir .
shake GOEEECH ABmiry HE VI FE° CBRELE usP cotPespondal axis
. with an, optical axis of the inmage pickup |ens;
is movpgwapdr 1ti st RefEameth TehaReredrrRet Vo i SRpeFEoF R,
the position of the optical axis is noved and it is
Fdicf f todbt treasons espdwed viamparkss tcant erfoForpiffgre-quality
reason, the conpensation for picture-quality
deteridebetbnr ationtduechHmmchrioommtibe rahedipat, | ofpr f @xample, could
exanpl e, could not be perforned sinultaneously wth
not bel PRIGIFREA Shake ce@ebeellyon it Hhe Rasdra HOWNENEr cotfection
conventional kinds of systemhaving a small nunber of
: [ , Let UEe- j - ri i 0 f o
R P o s aner ot | onys TessYotem having
noti.ceabl e, .particul.arly.when taki a pjcture i.ch
small BHEE 0o f o 8RS, o U a tE SR p el R P Belig o Eh, sor
however, as the result that the  increase in the
examplgyrh&Mof Wi xeF_rIF2 G Hi cERFETAAECBeert Sdendiitfed, RoFheeable,
i nfluence of the picture-quality deterioration due to
particulariy when taking a picture which requires the camera

shake correction. Lately, however, as the result that the
increase in the number of pixels of a picture has been demanded,
the influence of the picture-quality deterioration due to
chromatic aberration or the like becomes conspicuous under every
situation.

Specifically, when compensation for the picture-quality
degradatioﬁ is perfbrmed. by .making the image of each color
enlarged and reduced as described above, there has been such a
problem that the camera shake correction can not be performed
concurrently. Therefore, inventors of this patent application
have previously proposed an image recording and reproducing
apparatus, an image pickup apparatus, and a chromatic aberration
correcting method to sclve the above described problem between

the compensation for the picture-quality degradation and the



chromatic aberration or the |ike beconmes conspi cuous
under every situation. Specifically, when
conpensation for the picture-quality degradation is
performed by making the i mage of each color enlarged
and reduced as descri bed above, there has been such a

cameraPseRlkemdhate dhe Laner s shakse CoRE 861 1 APpEaRaRbrbRs. 2002~
performed concurrently. Therefore, inventors of this

59191 _Patent application have previously proposed an image
recordi ng and reproduci ng apparatus, an inmage pickup
apparatus, and a chromatic_aberration_correctin .

HOUERGA /( 0* RoPvel TRE. boVe HBSCHTBBABPOLT Emibst weeh™ Shift
the conpensation for the picture-quality degradation
occurrghd #hethey EHEPR aPIREKE dGSect ohRF n2baFsnEsE PaPEAt Sall-

Application No. 2002- 59191. However, as a result of

sized verddd cadhenz obTt M Gdladr shitl cemewsr el nampent nage color
pi ckup lens in the above-described small- sized video

shift canernariorg digi takostiddlwanmerd, banaanmpertofreeoéoeunt of an
shift occurring is also influenced by an aperture

iris @ouat 1ehsanmddd snangha lensad nBEgebei gt ©fe aimage pickup
object in the image pickup lens. It should be noted

lens. tf@t §Hb@4]|Tan§ei r@@@e{i‘ei@{gt OfthEheleRQj %_%adé Reight of the

di stance fromoptical axis-centered coordinates i'n - an

obj ectLgn?%zggfd&%qgaﬁré:% Efag%n@b#tﬁ%tgfl F&{X(%'_s-gcesn OV & Egl %iﬁkggt‘es in

. ! n_ a_n 1 rrs orrzonta

an ima%éli% %%% %eigkggtaﬁggg&ihn a picture-formng

FIG. 8 shows a relation between an aperture amount of an
iris (horizontal axis) and a shift amount in a picture-forming
position of light of three primary colors (red: R, green: G, and
‘blue: B) (vertical axis) at points of the image height 0.0, the
image height 0.5, the image height 0.7, the image height 0.9,
and the image height 1.0 respectively from the bottom, where the
lens center is expressed as the image height 0.0 and a lens edge
is expressed aé the image height 1.0. On the left side of the
diagram is shown the characteristic of a vertical plane
(TANGENTIAL) tc the optical axis and on the right side of the
diagram 1is shown the characteristic of a horizontal plane
(SAGITIAL) to the optical axis. Further, a zoom position and a
focal position are fixed at certain points.

Specifically, in each of the curves shown in FIG. 8 is

plotted for each color (R, G, B) an amount of aberration



position of light of three primary colors (red: R

green:. G and blue: B) (vertical axis) at points of

.the image height 0.0, the inage height 0.5, the inmage

hei ght 0.7, the inmage height 0.9, and the inmage

height 1.0 respectively fromthe bottom where the
generat8asdeeBhainigs EXpfiesseds asibhewharge 1igighto 0. thangdoant of

| ens edge is expressed as the image height 1.0. On

cach itRGel efdigde,9fstheindiagramis §59f@ukgeshown in FIG. 5.
characteristic of a vertical plane (TANGENTIAL) to

Note t‘ﬂ?aec Opl i %ﬁheaié%zgg%@?n?ﬂ (e 1l '%El%'tqec { %J}‘ee? %haga left

shown errstico a horizon
\ (SAG TIAL)  to the tic Further, _.a zoom

side, pgﬁ?tiaﬂS%ﬁava B3881 ' G35 Eign BPEiFPRba la: Sdart aphovs the
oints. Specifically, in each of the curves shown in

charackpglsBifs ofp| dig8y fRRsEHRH EOOMINR 2 WBPsth Babuntcf the
of aberration 8 generated depending on the position

iris wmmmdnight and t heepoi negetiveactsidmgetheirghft pagsess the
inthe iris aperture shown in FIG 5. Note that in

charactbhei TANCENT| Al gthamacissmicstitraighves Dowdhepheftof the iris
side, the positive side of the horizontal axis shows

‘apertutbBe reRanact erdryd Iﬁe@étﬁ@hg1eéS§lsn9>ﬂl&rt%gm:@nw@pgﬁemm
part of the iris aperture and the negative side

characEEgﬂ Sho@@régg CQ@f&ﬁﬂ%ngtﬂ(éﬁg "éﬁ@é,pas% %guse the

| ower part of ri's ~ aperture. Furt her
hara % . ggatlve srde S 0 tteilln the SAG Tl AL
characeraritterferfe EUFVQQE h~FRe~¥i ght side, because the

characteristic appears synmetri cal
Furthermore, a unit of the wvertica axis 1s a millimeter

- for both TANGENTIAL and SAGITIAL, and the positive side shows
the outer side of the lens and the negative side shows the side
clecse to the center of the lens. Moreover, the characteristic
curve of green (G) passes through the zero point, and the other
characteristic curves of red (R) and blue (B) are shown by
relative values to green (G).

Accordingly, it is understood from FIG. 8 that the
‘direction where the chromatic aberration appears and the amount
thereof are fluctuated depending on the aperture amount of the
iris in the image pickup lens and the lens image height of the
object. Hence, there arises necessity for correcting not only
the chromatic aberration cccurred in the above-described lens,

but alsc color shift generated in the image pickup lens with



Furthernore, a unit of the vertical axis is a
mllimeter for both TANGENTI AL and SAGQ Tl AL, and the
positive side shows the outer side of the |lens and

t he negative side shows the side close to the center
of the I ens. Mirreover, the characteristic curve of
green (G passes through the zero point, and the other

respeghafgctidrs staperéemesﬂaurrfedofR)thandlmaeaee) Hie lens image
shown by relative values to green (G . Accordingly,
heighttofsthadebPseséd fromFIG 8 that the direction where
the chromatic aberration appears and the anount
This eabpariesftlivct uat edadependinig:vonofhéhapertiaree and aims to
amount .of the iris in the image pickup lens and the

solvel ens ipRGs1 &es gbir ofptdieirobjectit HenegratiBeienardisgs as the
necessity for correcting not only the chromatic

colorab%ﬁﬁﬁyﬂybCmgﬂﬁre@éﬁ&ﬂﬁﬁidﬁxwge8§§85t989 |Q%%se&“”by the
al so col or” shift generated |n the I mage pickup |ens

magnlf%éQFlgnr%%p% at%% %%% ggtEﬁL &Eglﬁth§%QQQ1on of

ens Image elg i'ca
i s made kn V|en/of e above and

' sol ve .

the ifRgR| BREKP ! i H/kfaeg?aég?%ﬁtgaéhlas giciently
col or qurrlng and resol uti on degradation caused by

contrehbingngnhicti ceiFbnrentondl F¢ ssemgtatderduent s e the image
m niaturization of the imge pickup I ens and the

pickupi kensdi fafriccufeigse i ntsaf hieceestiity foonteertéagisgchhe color
picture-quality degradation only by the imge pickup

shift!| grsieraned ufhhehet henatpecepsckyipl Arercor aeebi Ry tdtherespect to
col or

the aperture amount of the iris in the image pickup lens and the

lens image height of the object.

DISCLOSURE OF THE INVENTION

In accordance with a first aspect of the present invention,
.there is provided an image recording and reproducing apparatus
comprising: an image pickup lens; image pickup means for
converting image light that passes through said image pickup lens
into an electrical image signal; camera signal processing neans
for processing said image signal; color signal conversion means
for converting or inversely converting an output signal from said
camera signal processing means into at least three primary coior_
signals; resolution conversion means for performing magnification
or reduction of an image on each color of said primary cclor

signal; detection means for detecting a driving state of an iris

10



shift generated in the imge pickup lens also with
respect to the aperture anmount of the iris in the
i mage pickup lens and the |ens inage height of the
obj ect. DI SCLOSURE OF THE | NVENTION I n accordance with
a first aspect of the present invention, there is
provi ded an i mage. recordi ng and reproduci ng appar at us
conprising: an inage pickup |lens; inmage pickup neans
for converting inmage light that passes through said
and @ nhgespiiokgp heaghti pito aan odljecttr i ioal samhgemsggnali¢ckup lens;
canera signal processing neans for processing said
and tomageodi gralns colorcesngnal l onver siovdaredns: fosfficient and
converting or inversely converting an output signa
optid#bm said-enaseed scgbabipaeesssimy Means ind¢ghBtication or
| east three primary color signals; resolution
reductGRMErSi 0fa IR aNGs & DIt 281 f Qi s TRYNhEd €At i @NacBbrdance with
reduction of an inmage on each color of said primary
a detG@tQlon sh@pak; rdehessi @radEans: Spmdstecting a driving
state of an iris 10 and a |lens imge hei ght of an
object in said imge pickup |lens; and control means
fon carkbebbhBg awgeRVers| LRl fiLd ety ange ophécalresent
axi s-entered coordinates for the magnification or
: I cti 10 saikd r .on conver.si nggp
1nven§§%gfdag€2§{&thhga gé%%ﬁﬁﬁegn d%?puﬁﬁkggn1 aléydﬂ] apparatus
.ection _neans, In_accordance with a second, aspect of
comprdRaREL L ORRL - STRUEn: PRk nel 6 PE prBOPdedDariragEeats  For
conve%hggép6%85%;?%%@58€ﬁ%)rﬁéggé' tI}gdg%g%aghcg%gggegibkup lens

into an electrical image signal; camera signal processing means
for.processing said image signal; color signal conversion means
for converting or inversely converting an output signal from said
camera signal processing means into at least three primary color
signals; resolution conversion means for performing
magnification or reduction of ah image with respect to each
"color of said primary color signals; detection means Vfor
detecting a driving state of an iris and a lens image height of
an object in- salid image pickup lens; and control means for
controlling a conversion coefficient and optical axis-centered
éoordinates for the magnification or reduction in said
resolution conversion means 1in accordance with a detection

output from said detection means.
In accordance with a third aspect of the present invention,
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converting image |ight that passes through said image

pickup lens into an electrical inage signal; canera

signal processing neans for processing said imge

signal; color signal conversion neans for converting

or inversely converting an output signal fromsaid

canera signal processing neans into at |east three

primary color signals; resolution conversion neans

for performng magnification or reduction of an inmage

W th respect to each color, of said primary col or |
therg; ohd| PTYEIWA | 6h RBHEFGE ARYAIHPH HIRFFging method

state of an iris and a lens inmage height of an object
empleyedai i fhadeadt ckepPTEry] and eemtediciamprfagiatus or image

controlling a conversion coefficient and optica
pickyxi sppenttred ircdordingat @s fioradehephalnpf ileatsi,onimige pickup

reduction in said resolution conversion nmeans in
meanacdardanceverthing déhegtl obigbut puhaftr oprsaed through said
. detection neans. In accordance with a third aspect of
imagéh@ipnegentieh8ventbon &¢0acthergll SmRgRVigiethal, and camera

chromatic aberration correcting nmethod enployed in an
signd BG4 &CHL thHT radith & €PFOAUGINO-BPRARGL USa F | TRYGe signal,

pi ckup apparatus including an i mage pickup |ens, Inmage

' a r.£0NnyV. LG | l i hat S .

comp L R o hene” prakupt PohE PR o 2P oBh oPEY From sata

' signal., and.camera si.gnal _prqcessing _neans.for
came%ggg;g &aﬁ‘g RO S’lsr%ﬁlgqemﬁaélﬁall%toc@%p 61" gt?’ﬁgespgﬁglary color
, f: converting an_output, signal fromsajd caner a )
SlgnagiSgnaPeﬁgffEE‘ég’igngmﬁ@Hﬁ;li% Gt [OFastoEe Py i faryan image

. . color
with 7respect to each color of said primary color signal; and

detecting a driving state of an iris and a lens image height
of an object in said image pickup lens and controlling said
conversion _ coefficient and optical axis-centered
'coordinates for magnifiéation or reduction in accordance with

' the detection output thereof.

In egample embodiments, meaﬁs for enlérging or
re&ucing an image for each of the primary color signals 'qnd
means for detecting a driving state of an iris and a lens image
height of an object therein arer used to ‘control a conversion
coefficient and optiéal axis—centered‘ coordinates for the

magnification or reduction of the image in accordance with a
detected signal.

10b



signals; perform ng magnification or reduction of an

image WwWth respect to each color of said primary

color signal; and detecting a driving state of an

iris and a |l ens image height of an object in said

i mage pickup Iens and controlling said conversion

coefficient and optical axis-centered coordinates for

magni fi cation or reduction in accordance with the

detecti on output thereof. In exanple enbodi nents,

means for enlarging or reducing an image for each of )

t hecprilimeyyeolorcsinaradsa bdy Regigopse cdetdetf ngogurs 10 a

driving state of an iris and a Il ens imge height of
miniaduebjedt imhereipicaue Used tarun doat cobractedvbyspoacessing of

coefficient and optical axis-centered coordinates for
a pideqBgniifagat | &Ngea1[ edued | eRcefll 1khe idmge=d¢tion processing

accordance with a detected signal. |0b Accordingly, '
can B_'l%.tourbeé%@ﬁ d VLo adat i-eapbhat (QCCH Syhd@ure amount of the

m ni;aturized 1 nage pickup Iens can be corrected by

processing of a picked-up image signal, and excel |l ent

correction processing can also be performed with

respect to an ‘aperture anount of the. 10c ' iris and

the |l ens image height of the object in the inmage

pi ckup lens. Further, in exanple enbodi nents, since

signal conversion neans for converting or inversely

10 c-



converting a signal output fromresolution conversion
nmeans into an external output image signal or a
recordi ng i mage signal and external output neans for
out putting the external output imge signal and/or
recording and reproduci ng means for recording or

_ r cikng_the rec rdln in.a recordin
TS Egglgﬁga?egslnngge SIS fﬁgggl %ﬁ%ﬁc%nlﬁhﬁ%ﬁ fﬂ%gg pickup
correction proceSS|ng is performed can be recorded in

a recordi ng nmedium such as a flexible disk and

sem conduct or nenory card and can al so be output to

- aRueihe? hal Wi dedadppdt abB® cshbmené 34 ke. I n exanpl e

enbodi nents, since the signal output from canera -
sincesi ghghapr ocessieng impanswcears befor ecosgedrt inghecr inversely

recordi ng nedium by the recording and reproducing

convefehng angigRbOr Matipet Grdherbd Mitihist 8beveFfsi € means into
i mage pickup lens and on an anmount of canera shake

an ex%@EﬁQthﬁﬁpuﬁeﬁﬁﬁkﬁg QYgﬁ§ie8E'9”1@&§H§1ﬁgfnuﬁhﬁg'gggnal and

up the image is recorded in the recordi ned

exterﬂggebn%gﬂ@tﬁbé$§ %bgn%uéﬁgé§g f{gg1t %e%%g%r%wmput image

rocessi ng mean Si can be
s na% L d excelhgptly even in t e case mhere there is
g oaP It freCHHE hr FBEL iT6H NGRS c Rt mfgirding or

shooting and the |ike. In exanple enbodi ments, swtch

TeProgRGHIT fglﬁesﬁﬁtiemiﬁ@gbéff\ﬁ@@n stigeadi grml a o{@%%di%nm@%um are
canera signal 11 processing neans and an i nmage signa

inciudedm akdi tragy exuesdalon iwiputh ngenscer reecboeni pgoandsing is
reproduci ng neans is included, a

performed can be recorded in a recording medium such as a

lens.

flexible disk and semiconductor memory card and can also be
output to an external video apparatus and the like.
In example embodiments, since the

rsignal output from camera signal processing means can be
recorded in the recording medium by the recording and
reproducing means and information on the driving state of the
image pickup lens and on'an amount of camera shake correction
detected by detection means when picking up the image 1is
recorded in the recording medium together with the signal output
from the camera signal processing means, the image signal can be
recorded excellently even in the case where there is no time for
the correction processing in continuous shooting and the like.

In example embodiments, switch means

for switching between the signal output from the camera signal

11



signal fromthe switch neans is supplied to the col or
signal conversion neans, and control neans is
provided with a user interface for perform ng
arbitrary setting to the conversion coefficient and
the optical axis-centered coordinates for the
magni fication or reduction, so that correction
procegriotessPAgsof 2R  dhadBaspgnal Sretorided by reihspry external
camera apparatuses can be performed excellently. In
input exaapke cenbodioedisg tdrel | néproattdngomedns disvilmgluded, a
state of the inage pickup | ens and the anount of
signalCafeba Shakeseareacthoimsetiect egobyitde tdeteicdi avlor signal
means when picking up the imge signal is recorded
convedPQ8! Nel Wt h shRe Lomge,Bi aRalnd nikhe,reeoadingith a user
medi um reproduced by the recording and reproducing
. ans,. t he Lan L.cient .t he opti.cal .
it e oP ey SuB dinat B £ bi LT ne" BagHTd | QAL Shgroonversion
reduction in_the resol ution,conversion neans.are
coefEIGHAT| PEE | hPE adEir e it hCERESFRFor nat s opates  for the
~reproduced by the recording and reproducing nmeans, So
magnifiptiore esr FEClicHR OB ot st oF OFREC T RRgE TEIGTAILNT ©f an
recorded in the recordi ng nedi um can be perforned
image exeeyhaht | yeasidgdt heysams heamercamgipar aARERLdrses  can  be
exanpl e enbodi nents, a difference between coordi nates
perfoffed hexdel petetypi xel and the optical axis- centered
coordi nates on the screen is used to detect the |ens

'-;%%nggﬁﬁgfggQﬁm&édgm%rggﬁp§%¢N§o that the correction
information on the driving state of the image pickup lens and
the amount of camera shake correction detected by the deteétion
means when picking up the image signal is recorded together with
the image signal in the recording medium reproduced by the
recording and-reproducing means, tﬁe conversion coéfficient and
the optical axis-centered ccoordinates for the magnification or
reduction in the resolution conversign means are controiled in
accordance with the information reproduced by the recording and
reﬁroducing means, so that the correction processing of the
image signal recorded in the recording medium can be performed
excellently using the same camera apparatus.
| In example embodiments, a difference

between coordinates of the detected pixel and the optical axis-

centered coordinates on the screen is used to detect the lens

12



the i mage signal can be perfornmed excellently In
exanpl e enbodi nents, autonmatic focus adjusting' neans
capabl e of controlling a focusing position is
i ncl uded, coordinates of the controlled focusing
position represent the detected pixels of the whole
screen and are used for detecting the |ens image .
imagehkpghhtoP ft k&eobjeict s 2 heltat t%ﬁr@ﬁﬁ?ﬁétéﬁérE£999?51n9 of
correction for an unfocused portion can be
the isbgpl Ffigedl aend hecpeclptrinsdakecegrieeddsi-ng tine,
power consunption, control software, |ens data

St Qrage r%ﬂgﬂﬁgﬁbg§ufalk§Lﬁﬂgmg% reduced greatly.

I'n exanple énbo riving state of the i mage

focusPhekUR i 8RS nRRG éﬁﬂﬂHﬁtoncgﬁﬂE6§l§H§k@ feRAIA6Y Hbsition
are further det ect e he conversion coeéefficient and

is lﬁgfuggﬁlCQ&X%%i%mﬁﬁﬂge%%d Eﬁgrd&ﬁ§£félﬁgﬁ tP@cu51ng position
magni

Fcation or reduction in the resolution

. conyersion, means is tro cordance mnt
FepredRil 1A HEF o et BASRRE POt | M BaUT PN 1o St dnd are used.
detected out put, so that further excellent cqQrrection

for QﬁQﬁﬁ%%ﬁ%gthﬁf%QQ§|hﬁ@%e$Hﬁﬁﬂ taRtpdPer PBPREG: SO that a
Further, in exanple enbodi nents, neans for enlarging

Chrom@tlped¢mnﬂyﬁm®nrﬁﬂﬁ?ﬁ@ﬁl@@cﬁoéfﬂﬂuﬂ%ﬁ¢¢@ﬁ@d pekbion can be
signals and neans. for detecting a driving state of an
simpliifiied,ancarad | eas idiageitei ghtadt, an phjeetsider einare power
used to control a conversion coefficient and optica
consuddkSoeentered Qoadlimates WUéhs data storage memory, and the
like can be reduced greatly.
In example embodiments, the driving
state of the image pickup lens and the amount of camera shake
correction are further detected, the conversion coefficient and
the optical axis-centered coordinates for the magnification or
reduction in the resclution conversion means 1s controlled in
accordance with said further detected output in addition to said
detected.output, so that further excellent correction processing -
of the image signal can be performed.
Further; in example embodiments,
. means fer enlarging or reducing an image for each of the primary
color signals and means;for detecting a driving state of an iris

and a lens image height of an object therein are used to control

a conversion coefficient and optical axis-centered coordinates

13



for the magnification or reduction of the image in
accordance wth a detected signal. Accordingly,

pi cture-qual ity degradation that occurs in a

m niaturized i mage pickup | ens can be corrected by
processi ng of a picked-up i mage signal, and excellent

orrection processing can also be perfornmed wth
for  thes R o i Hper Phr & GHBUNOD! Obhd 1 1 18agfid heaccordance

) | ens i mage height of the object in the inmage pickup
with a gfgterpd het9iah- exanpl e enbodi ments, since signal
conversion neans for converting or inversely.
komvedingly a sighalrcogiypdtl thr odegesdbuipon Wwivepsicons 1in a
means into an external output image signal or a
miniate€eDied Nnimégagpiskgpaleand caexter nadrwdtpad IeapsotOssing of
outputting the external output imge signal and/or

a pid | ngnagd rerreduci pgameanse f DEn¥ eCIIING i¥n processing
reproduci ng”the recording i mage signal in a recording

can aﬂ?giBg'@@%f&f%g&“¥¥%hFfﬁ%%%??etgi B?%ﬁ ﬁMyéjhﬁe '?nof the

correctron processing I s or nme e recor
.. a recording nmedium such, as flexihle disk and . .
iris Qi tORAUETSr THEROr J-CaPs Sid 'O A1 beD offpuiTge PLekup

an external video apparatus and the |ike. In exanple
lens. ephodi ments, since the signal output from canera

signal processing neans can be recorded in the

- Fedurlif g rigdi 8RB theerdxod 8MRg tehd  reproduci ng

means and information on the driving state of the
sincel maggnpickupniensiand eraas amaumt ofnwamnetsg shake inversely

correction
" converting a signal output from resolution conversion means into
an external output image signal or a recording image signal and
external output means for outputting the external output image
signal and/or recording and reproducing means for recording or
reproducing the recording image signal in a recording medium are
included, the image signal on which the correction processing is
performed can be recorded 1in a recording medium such as a
flexible disk and semiconductor memory card and can also be
output to an external video apparatus and the like.

In example embodiments, since the
signal output from camera signal processing means can be
recorded in  the recording; medium by the recording and
reproducing means and information on the driving state of the

image pickup lens and on an amount of camera shake correction

detected by detecticon means when picking up the image 1is

14



detected by detection neans when picking up the inmage
is 14 recorded in the recordi ng nediumtogether with
the signal output fromthe canera signal processing
nmeans, the imge signal can be recorded excellently
even in the case where there is no tine for the
correction processing in_continuous shooting and  t he
recorfipfein| fhex aiRnoF g i Mt sCOSREREh YreaRsther Signal output
switching between the signal output fromthe canera
from shgnghmprecessingg meamse smidrarméamge shgnahaggomignal can be
arbitrary external input neans or recording- and
recordegr edueilngnmgnevies imdhelethsa shgnal thieom fhenc time for
switch nmeans is supplied to the color signa
the c6OP¥BESHANPIBRRSsiARd 1G0RLNGl NIRAAS sheoRrey ded tWet hike.
a user interface for performng arbitrary setting to
the <Ol i aRpcRef hibeiant and ddye optical
axi s-centered coordinates for the magnification or
reduction o_that .correction _.processi f '
Meansqighal SV%ES&&B% i ot et %%ﬁersalgnfglpﬁ%{gﬁggs fgfg)ﬁ[{ g%[gg camera
, erfornmed excellently. In exanp] e enbodi nents,_the .
signalnt BFRAEFGRUBn TREDET | 31Ty 3% aldhdAe t He-dHge idkugrbitrary
l ens and the anount of camera shake correction '
extergafecieluby Thendet @Et | DICORBEMG vHeh FIKIHPUFE h@eans  is
i mage signal is recorded together with the imge
includidgnal ai mitdmalr e€opdi ngherediwirnahepredosed. oy sthplied to the
recordi ng and reproduci ng neans, the conversion
colorcoefdngl eorand sitdie apbheal axds-weenirerledneaasdi it gsovided
for the nmagnification or

with a user interface for performing arbitrary‘setting to the
conversion éoefficient and the optical axis-centered coordinates
~ for the magnification or reduction, SO that correction
processing of an image signal recorded by other camera
apparatuses can be performed excellently.
In example embddiments, the

information on the driving state of the image pickﬁp lens and
the amount of camera shake correction defected by the detection
means when picking up the image signal is recorded together with
the image‘ signal in the recording medium reproduced by the
recording and reproducing means, the conversion coefficient and
the optical axis-centered coordinates for the magnification or
reduction in the resolution conversion means are controlied in
accordance with the information reproduced by the recording and

reproducing means, so that the correction precessing c¢f the

15



reduction in the resolution conversion neans are
controlled in accordance wth the information
reproduced by the recording and reproduci ng nmeans, SO
that the correction processing of the 15 inage signa
recorded in t he r'ecordi ng nmedi um can be perforned

excel | ent using the same canmera apparatus |n exa
image g M GAPTEASCO ST FBr GlE HerAESh G oBR i 6& bf Og nges forned
detected pixel and the optical axis-centered
excel ¢aBEd¥ nHEe8SoRNENEABEr EBRSTS aBRAESUSdet ect the |ens
i mage hei ght of the object, so that the correction
priocessang lof ¢heocidiagensisgnad can be perf or med
excel lently. In .exanpl e enbodi nents, automatic focus
diffeadhust it waeans coapaline tefs cont rtﬂhéi [gt&dteesphgel and the
position is included, coordinates of the controlled

opt1cEQCu§kﬂg POSLEIOR EEPEESRAtethecdetect edspiodl s 0f used to
the whol e screen and are used for detecting the |ens

detectnagﬁeheigﬁg ogmgglong%gght ngthﬁhe o% r%ﬁat'%o that the

berratlon correc an unf ocused rtion can be
and a cuit scale rocess

mplified
correRbiBP  RERGGADE P an. Cbont 15l SIS e o The il aTe Perforned

storage nenory, and the |[|ike can be reduced greatly.
excel lgngk¥mpl e enbodi ments, the driving state of the inage

pi ckup | ens and the anmount of camera shake correction

amﬁf@xamﬂl@eemanﬁﬂmeh@axnwetgmntroeff|C|aﬂ for

focus adjusting means capable of controlllng a focusing position
is included, coordinates of the controiled focusing position
represent the detected pixels of the whole screen and are used
for detecting the lens image height of the object, so that a
chromatic aberration correction for an unfocused portion can be
- simplified, and a «circuit scale, processing time, powern
consumptiocn, control software, lens data storage memory, and the
like can be reduced greatly.
ln'example embodiments, the driving

state of the'image pickup lens and the amount of cémera shake
correction are further detected, the conversioﬁ coefficient for
the magnification or reduction in the resolution conversion
means is controlled inciuding the detected detection output, and
control for the magnificaticn or reduction of the optical axis-
centered coordinates is performed, so that further excellent

correction processing of the image signal can be performed.
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the magnification or reduction in the resol ution
conversion neans is controlled including the detected
detection output, and control for the magnification
or reduction of the optical axis- centered coordi nates
is perforned, so that further excellent correction

Eur?‘%ﬁékag’fg tb% legr]%llbggrlrpee Eerformsd 16

ernore, in exa rents, means fo

enl argi ng or redu0|n an i mge for each of the rimry .
means chborerighalsdand ﬁ@gﬁ§lﬂ§ra6€f%ﬁﬁgﬁmFQ?1?%ﬁﬁl %ﬁe primary

pickup lens a driving state of an iris and a Iens
color i mageabhei ghtl nkaan dbjreceteartd ngseid ttheomaat mickup lens a

conversion coefficient and optical axis- centered
drivig®okdknat est fon tihesmagn ficakhen ohadeduetygbn off tdre object

i mage in accordance with a detected signal.

are u§@80&$'K%ﬂtr@lcbwﬁ%dﬁéﬂéﬂdhd@@é@@@bh@ﬂttﬁéb.%%%Héél axis~—
ina mniaturized i nage pickup |lens can be corrected

cente%@ﬁpFﬁggﬁﬁh%%éy §Ep£ﬁgeQB 'fﬂ%gifﬂ?ngk r%@%ctlon of the

ent correction proces can so be perforned

] resp &ct to aP ertg . unt o& the iris and
lmagerﬁ% ?%%% age He Bh? BF Tk 3 bf 8€t'**i'n the i mage
i ckup, lens. Further, in exanmp Ie enbodi nent's, the
lgwl%wut pr%ﬁ%%émaégdayutﬁiaﬁreaﬁ\ffé%. o HeaRSCREs in a

converted into an external output inmage signal or a
miniapecbred ngnapragéc¥ignakengngarhdexeer peft tkpmtpr%@%ﬂng of
signal is output and/or the recording inmage signal is
a pidkechngedimAagthesi@ealdi Agd excellent correction processing
can also be performed with respect to an aperture amount of the
'iris and the lens image height of the object in the image pickup

lens.

Fﬁfther, in example embodiments,
the signal outpﬁt from the ;esolution conversion means 1s
converted into an external output image signal or a recording
image signal and the external output image signal 1is output
and/or the recording image signal is'recorded in the recdrding
medium, so that the image signal on which the correction
processing is performed can be recorded in a recording medium
such as a flexible disk and semiconductor memory card and can
also be output to an external video apparatus and the like.

Iin eﬁamplé embodihents, since the

signal output from camera signal processing means can be

recorded in the "recording medium and information on the driving

17



medi um so that the inmage signal on which the

correction processing is perforned can be recorded in

a recording nedium such as a flexible disk and

sem conductor nmenory card and can also be output to

an external video apparatus and the |ike. In exanple

enbodi nents, 'since the signal output fromcanera . _
state spnah prdcessichg meahenzahnpge hedehdedl fhheobiect in the

recordi ng nmedi um and information on the driving 17
image Stptekoep abensi sdandctbé | ehsni negekheogghtipof thhe image, or

object in the inmage pickup | ens detected when picking
corredPibthe infBdaatQbn GUMEHPaind otAateon der nespontkdigin the

thereto is recorded in the recording nediumtogether

recor@%%%rt fﬁﬁJngoﬁgﬂﬂE¥’ WiRe 1 fRge osignal £ahde, the image

ed excellently even in the case where there is
. o ti for the. cor ' c Lng i nt.inuo
signallgahihy o TG | TRas o0 D) & enbod! fente. - FER Fhere
) means for smﬁtchin% bet ween t he si.gnal, out u%.fron1th% £
is nog&gia L7 GhAF PPOCESEIAG MEHE T Gt f nagateIgRaF hooting
froman arbitrary external input or recording nmedi um
and the LhakPuded, a signal from the switch neans is
converted.into at |east three primary color signals,
t e ppgaibilcat ¢ohogiivedist onwott cthe i mage is :
performed with réspect to each color- of the primry :
meansCAQ s8igPALSg dwh tthey sSefrfdIngouspper fforamedtbe camera

the conversion coefficient and the optica
 signa®XighrKRUered cegndi nalLsahoriddte signal from an arbitrary
external input or recording medium is included, a signal from
the switch means is converted into at least three primary color
signals, . the magnification or reduction of the image 1is
performed with respect to each color of the primary color
signals, and arbitrary setting is performed to the conversion
coefficient and the optical axis-centered coordinates for the
magnification or reduction, so that correction processing of an
image signal fecorded by other camera apparatuses can De
performed excellently.
In example embodiments; the

informatidn on the driving state of the iris and on the amount
of camera shake correction in the image pickup lens detected by
the detection means when picking up the image signal oxr the

correction information corresponding thereto is recorded in the

recording medium reproduced by the recording and reproducing
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magni fication or reduction, so that correction
processing of an inmage signal recorded by other
camera appar atuses can be performnmed excellently. In
exanpl e enbodi ments, the information on the driving
state of the iris and on the amobunt of canera shake
correction in the inmage pickup | ens detected b t he )
meanSdeﬁ@@ﬁi@ﬁrneaﬁéimhéﬁuyickmm@?upsi@@alnagéﬂéigﬁé? ofonversion
the correction informati on corresponding thereto is
coeffiedendedand) the optotﬂln@XMHHanU&mmbduoeddbyathe for the
recording and reproducing 18 ----- -------- means

magnit@ggthen Wit hddie dimrge s gﬂﬂ'lltr@;[]ﬁed hencap¥er8hfBe with the
coefficient and the optical axis-centered coordi nates

inforﬁghggancg%w fc'e%ﬁt QN Qa4 e&v&tw&@é@lgmbgehggglha of the

accor I nformati on repro uced

1magerg§6§g%%e$%|$g égg%fﬁjﬂg Of t Sln n%%%.%hQQ%hl %e performed

ng hedr um ¢ e perforne

excellently using the sane canera apparatus. In
eXCElé?&ﬁﬁWeué&ﬁ@dﬁﬁ§n§§meaC&PPF§r§ﬁ€§r€§ﬁﬁeen coor di nat es

of the- detecteg%E%§ B%Sthe opti cal axis-centered

ddbr BFAERESE ofi LBPOET i sPused to  detect the |ens

i mage height of the object, so that the correction
dlffeprencessba‘gwaénth:e:qnwmg;@tﬁsgnalf came belgierfterhedixel and the

- excellently. In exanpl e enbodi-nents, automatic
optical axis-centered coordinates on the screen is used to
detect the lens image height of the object, so that the
correction processing of the image signal can be performed
excellently.
In example embodiments, automatic
focus adjusting means capable of confrolling a focusing position
is included, coordinates of the contrelled focusing position
represent the detected pixels of the whole screen and are used
for detecting the lens image height of the object, so that a
chromatic aberration correction for an unfocused portion can be
simplified, and a circuit scale, processing time, power
consumption, control software, lens data storage memory, and the
l1ike can be reduced greatly.
In éxample embodiments, the driving

state of the image pickup lens and the amount of camera shake

correction are further detected, the conversion coefficient for

the magnification or reduction in the resolution conversion
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focus adjusting neans capable of controlling a
focusing position is included, coordinates of the
controlled focusing position represent the detected
pi xel s of the whole screen and are used for detecting
the | ens image hei ght of the object, so that a

means G/ YEALILG 3 %{rﬁ}éﬂfqi%f%{ rtﬁ% 'c?é‘té@ée&”dé*?&%fﬁ?x‘?doutput and

portion can and Clrcul Sca

rocessi tinme consu sof
controfl AT T et B P oy “o o Rhs L ory Ot il oSr bl Byt -
greatly. In exanple enbodi nents, the driving state of
centereﬁle FRRERIPRERED 1 2n®SAR@TIRE anbant TRATL ¢ edhaREcellent
correction are further detected, the conversion
correctaehnf peentssfiog OEhehnagmagbcaﬂgonlocane@ecpEGﬁOKWEﬂhe
resol uti on conversion 19 neans is controlled
BRIEF DEskRdiPrgoherdere@tadsdet ection output, and contro
for the magnification or reduction of the optica

Faxi.sq1 canterpdoeRordingtes ishdeidor red.coxFithdlation of a
further excellent correction processing of the inmge

vsseo Sy 0 001, SN, SO U T i

or _digital sti n_image
and - T¥ReBAHEANT aARPAERtstaci AG apBARE: uBLChRTI ngESRRcRA, oF 2
apparatus or a chronmatic aberration correcting method
Chroma&é&or dPRETEBTARD enbotf Fehtndf tHREREseMCT Jonto an

is applied; FIG 2 is a block diagram show ng an
embodigeitdiofeiheobrgsent invention is applied;

FIG. 2 is a block diagram showing an embodiment of a
configuration of a relevant part thereof;

FIGS. 3A and 3B are diagrams for explaining an operation
thereof;

FIGS. 4A and 4B are diagrams for explaining automatic focus
.processing; |

FIG. 5 is a diagram for explaining chromatic aberration and
an iris;

FIG. 6 is a block diagram Zfor explaining'a. conventional
camera shake correction means;

FIG. 7 is a diagram for explaining thereof; and

FIG. 8 is a characteristic curve diagram showing a relation
between an aperture amount of an iris and a shift amount of a
picture-forming position of three primary colors of 1light at

each image height.
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configuration of a relevant part thereof; FIGS. 3A and
3B are diagrans for explaining an operation thereof;
FIGS. 4A and 4B are diagrans for explaining autonatic
focus processing; FIG 5 is a diagramfor explaining
chromatic aberration and an iris; FIG 6 is a block
i.agr. f (al al canera shake
BEST N@%&?é@#%8%§ﬁ§§ﬁ§?6@%n%ﬂi R5 %gﬁggfan1for expl ai ni ng
thereof; and FIG 8 .is a char c eristic curve di % am_ .
Tifovi REECREI atitif M e neet Gh Aper ¢ ARG Emoure* of baA107ming
iris and a shift anpunt of a picture-formng position
nmagnifgicathiose pri needuelolor s odf Rightmage addh | kAGeeCt to each
hei ght. 20 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
color The presertryi nvertdron silgrladdesmeanedrer  ferf odeitegting  an
magni fication or reduction of an image with respect to
apert 82CamGoioroof apr iraey a6l o Isdrghalmage neagstfor an object
detectlng an aperture anount of an iris and a |l ens

in anl E_Rgﬁ &J1¢ht, o1 &tk obj gCtnikR an wﬁasr@i@ﬂfueolegﬁméﬁt and
a converS|on ‘coeffici ent and opti cal

opticaalxI Sx'csenéeeﬁ{j é:c?o&%f]&r?ac‘tégr ?ngﬁ'ﬁééﬁi*&!cgElEEE or reduction
diic an 1 nage are con n accordance
mnth a detectlon and accordin to tgks

of ani AFGPE- qbaFi tﬂ}OBEﬁPilg%‘?l ofy! @ccordan

output; and according to this, picture-gquality degradation

detection

occurred in a miniaturized image pickup lens can be corfected by
processing of a picked-up image signal, and excellent correction
processing can also be performed in the image pickup with
respect to the aperture amount of the iris and the lens image
height of the object.

Hereinafter, the present invention is explained referring
to the accompanied drawings; FiIG. 1 1s a blcock diagram showing
an embodiment of a configuration of a video camera or digital
still camera to which an image recording and reproducing
apparatus, an image pickup apparatus, and a chromatic aberration
correcting method according to the present invention are applied.

In FIG. 1, image light from an object (not illustrated) is
focused on an image pickup surface of an image pickup means 2
ﬁade of a CCD, CMOS sensor or the like through an image pickup

lens 1, and 1is converted into an electrical image signal
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occurred in a mniaturized i mage pi ckup | ens can be
corrected by processing of a picked-up i mage signal,
and excellent correction processing can also be
performed in the image pickup with respect to the
aperture amount of the iris and the lens inmage height

] of the object. Hereinafter, the present .invention is
includgRg| & nbdbIeART | ﬁ@gnﬁl (Y ReRmbER A W g TR (O
1 is a block diagram showi ng an enbodi nent of a
Cr) sigopalbgufari 883BPLa-vi deo canera or digital stil
canera to which an image recordi ng and reproducing
Thpparatys, syrialages pseckublappapates A/dhdoenohr i | eircult
aberration correcting method according to the present
3, and NWeat ieagar ejapl est ka Hdfaldy toaget! ightcdmemaed into
object (not illustrated) is focused on an inmage

image RILKHUP-$UTS agey0fa AN LIRGR .Pi GkephdRANEhs MR Qftadl image
CCDh, sensor or the like through an image pickup

CMOS
.Ieg§ . 1S _CQ ed. 4 ' . :
. 11300 4 Mgl dsingfﬁaﬁ SLESLL ORgE 4, 1

data lglgﬁg% 1% |ﬁhfhé#%g & 1 nanzgrs%gna{ lan two sxgne

color-differe ce.%(b C{% si gnal.s, .f.or exanpl Thi .
procesgiffe Qanﬁ%aFS pptaed o%ﬁ%%ﬁ%?%%ﬁgérfﬁgn gp?cuﬁﬁke 8

3, and the image signal of an analog format is . .
perforgghvert edipATE L iRFRSESTRUTH of 239di 3t t AFOfBRAYt image signal

Further, this converted image data is supplied to a '
used franesagsingnall puospessi Nyl d4a cabpatatsbgrial fomressFagther,

of what is called y-correction and the like is
an outiperf arimchl nfobgi tht peoeessisignadndmrcardimaryifoege 4 is

si gnal
selected by a switch 5 and is supplied to a chromatic aberration
correction unit 6.

On the other hand, angular velocities in the directions of
pitch and vyaw due to a camera shake are detected using two
sensors 7P and 7Y, for example, and the detected signals are
supplied to a camera shake correction vector calculation unit 9
in a control microcomputer 8, for example. Further, such driving
state of the image pickup lens 1 as a zoom focal length and
focal position is detected, and 1is supplied to a conversion
ratio calculation unit 10. It should be noted that an operaticn
éignal input by a user from a manual operation input unit 11,
for example, may be used for the detection of the driving state
of the image pickup lens 1.

Further, operations equivalent to processing encircled by

an alternate long and short dashed line in the above-described
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used for a general -purpose video apparatus is forned.
Further, an output signal fromthe canera signa
processing circuit 4 is selected by a switch 5 and is
supplied to a chromatic aberration correction unit 6.
On the other hand, angular velocities in the
directions of |tch and yaw due to a capera shake are
c1rculaef:é>8tfé&ua§|tﬁ@nt@@O%ﬁg"or%mzp §nﬂrefvp<3f f%%‘i gr example,
and the detected signals are supplied to a canera
in thesees wor $eeks oROVECEDE CBANEGIAE] GinlgnilEtgon pgt 9 in the
control mcroconputer 8, for exanple. Further, such
controdr inioagocatmteeof 8,hefomgexgickep MWeng: lwhsch ZAdem angular
focal length and focal position is detected, and is
informS¥RRh €& tithed LRIYEr 8i6Rupr akne calculatidredingy tbBe camera
It should be noted that an operation signal input by

shake 35u§ﬁﬂxi a fRRUA roper atd oRahBPHt sHRKE Ldrreb@hon vector
exanpl e, nay be used for the detection of the driving

calculgé%ﬁ$£, hg Eg%%% R'%ﬁ%&éé%ﬁﬁé%ﬁiﬂétﬁ%f rfgd0@§ for

to pProcessi ng encir an a nate
| ong and short dashed line in the abo e- de rlbed 22
examPl@vr&UF% &Bﬁﬂ?g&Féﬁ?ﬁ% LHOWA %n'?ﬁcfeé 8r& p % orrRgre shake

for exanple, 1in the canmera shake correction vector
correcgdlogul ation unit 9 in the control nicroconputer 8,
for exanple, with which the angular information of
MthecHearagenpi tkup, | ens optfiladt vatied-dyniideedapt &t vector of
shake is obtained. Furthernore, a canera shake
the iRegeectionuyedieers cal tal ajtethimed hifsomonthds camera shake

m croconputer 8 is supplied to, for
correction vector, and is suppiied te the chromatic aberration
" correction unit 6. Specifically, the camera shake correction
vector is equivalent to a shift of the optical axis center of
the image pickup lens 1, and a position at which the image
signal is taken out from the image pickup means 2, for example,
is controlled in accordance with this camera shake correction
vector. Then, the optical axis-centered Shift vector in the
taken-out image signal is obtained bylfeversing a posifive and
negative sign of this camera shake correction vector.

Further, an aperture amount of an iris 31 provided in the
image pickup lens 1 1is detected, and is supplied to the
conversion ratio calculation unit 10. Hereupon, a control signal
from an automatic aperture mechanism (not illustrated) using a

photometric means or an operation signal from the manual

operation input means 11, for example, can be used for detecting

23



exanpl e, the inmage pickup neans 2 to performthe
canera shake correction. At the sane tine, an optica
axi s-centered shift vector of the inage pickup lens 1
is obtained fromthis canera shake correction vector
and is supplied to the chronatic aberration

correction unit ecific t he, r

the apERr Ret (O Rectior ERe ShAPva oG o G {17 of Cefes control
optical axis center of the image pickup lens 1, and

signalpgspt PEfTaE 1A SH XN iGPdgee STyl s satﬁ%ﬁ%h?nf%ﬁ?al of
the i mage pickup neans 2, for exanple, 1is controlled

the apemtaseordancs wit hhehisisafdra shake correcti on
vector. Then, the optical axis-centered shift vector
Fumthbe, t akenr-diufatiemgeoSi gaal pliskedbt aicnedwlhiych correction
reversing a positive and negative sign of this canera

procesiiake £Or peehigondeedBied Fukbhesupsi ePertume @uBhromatic
of an iris 31 provided in the inage pickup lens 1 is

aberraQQbﬁck%QTé@%ldﬁsﬁﬂﬂﬂﬂd‘%%tfhéh80n989¥§5§'QQtﬁétleculatlon

['culation unit 10. Hereupon, a control signal from

unit IgglaUt na;héF%gerkgéefn%%P%% I%Eé@% &%éé@%géﬁeg% ?t vector

n onetric neans or an opera I on Si

t he nmanual operatlon i nput. means 11, exanpl e
of the,REEHEF oR*dét EENTG 23 the éﬁ‘@g?urpé :Ft Tg% %hSEtalned

iris 31. Specifically, these control signal and

from tWper apienasigivdic caprbecubed Fechkodetert PBR2sNgAala%fa lens
the aperture amount of the iris 31. Further,

image domighhnhatés tdfe aopjset .t @hahi,che copneetrsonn ratio for each

color is calculated in the control microcomputer 8 in accordance
with the aperture amount of the iris 31 and lens image height'of
the object, and the driving state such as above-described zoonm
focal length and focal position of the image pickup lens 1.
Moreover, this conversion ratio for each coler calculated
"in the control microcomputer 8 is supplied to the chromatic
aberration correcticn unit 6. Specifically, ratios KR and KBlof
a change of an image due to chromatic abefraﬁion shown in FIG. 5
[a ratio XR of an image size of red (R) and a ratioc KB of an:
image size of blue (B), where an image size of green (G) is
assumed to be 1] are determined according to the aperture amount
of the iris 31, the lens image height of the object, the zoom
focal length and the focal position of the image pickup lens 1,
and the like, and the ratios KR and KB are obtained from these

detection signals.
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processing is being performed are supplied .fromthe
chromatic aberration correction unit 6 to the
conversion ratio calculation wunit 10, and a

di fference fromthe above-descri bed shift vector of
the optical axis center of the inmage pickup lens 1

gbt ai ne fromthe_caner ake rrectiqn vector is
E55t4ir ned as™ Q%%ﬁsKﬁiﬁﬁﬁglﬁgigﬂt% RS 100} e t e, of the
o a conversion ratio for each color is calculated in ,
iris 3heapSnttet APBPoCEWIR efeBINE RicoFAENGP TSN MBIReoPtained
aperture anount of the iris 31 and | ens inmage hei ght
from ofhet hehebjeedterimid cat hecwrvei ngist abeéGsucl¥,as for example.
above-descri bed zoom focal Iength and focal position
Specifdfcaihe ,i mage prFT&up Bens the MudebMerenddi sigonveesi orrtical
ratio for each color calculated in the contro

directlichf OSAMUK &L Bo1SrSURPLEespbAdthe-LheaMBEdErection amount.
aberration correction unit 6. Specifically, ratios KR

B . a f ng g@lgge : hr ti d t
Then, gﬂgerrllrl(aiclﬁrgn lgrhag%nnlgﬁz]e—l ((3;il 5 hrQ[Bla rati (lJE%FlQEof(%gﬁ ji%ralégduce ©
a ratio KB, of

si,ze of, red (R)-an n  Lmege . .size of
matCh'mﬁh§(E§@a%%er fahg?%ag%r%?%e %%gageeﬁb?%) Fér aggﬁﬁgée’ =
. to be 1] are determ ned accotdLn%'to the aperture
differgmsigntin oPiFRRIPF{eIBINIt RESHEASTPMETe tﬂé‘?%htt‘fﬁ‘? fRéors are
obj ect, the zoom focal length and the focal position
read fgfort Hevd ralge 3sitekuip Uiensurve oifd H¥e 18-ke, and the

rati os KR and KB are obtained fromthese detection

FBirgiadrs. @defi rdte, dhEfemdnos KRadnd KB t bheheharacteristic

aperture amount of the iris 31 and the |ens inage
curve heEghtr@f &hesgbj et akempbtai nB@ yum in arbitrary aperture
amount of the iris 31 and lens image height of the object and a
unit cell ‘size of the image pickup means 2 is 2.7 um x 2.7 uym,
for example, the difference becomes 20 um/2.7 pm = 7.4 pixels
and the image of the blue light (B) can match with the image of
the green light (G) if such correction processing as reducing
the whole image by 7.4 pixels is performed on the image of the
blue light (B}.

Thus, the ratics KR and KB to the aperture amount of the
iris 31 and the lens image height of the object can be obtained
from the above-described characteristic curve of FIG. 8. Further,
since the =zoom position and £focal position are fixed at a
certain point in the characteristic curve of FIG. 8, a final

conversion ratio for correction performed in the chromatic

aberration correction unit 6 is obtained by adding a ratio
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fromthe characteristic curve of FIG 8, for exanple.

Specifically, in FIG 8, the difference in the

vertical direction in each color corresponds to an

correction amount. Then, when the imge size of the

blue Iight (B) is reduced to match the imge of the
accord%ﬁgegolEgQ%o&GEb¢%§r1%§ €.r afﬂ é§¥§i ddH the like of

tire-form ng positions df those two colors are

. d f t h t i stig. f I .. F .
the 38Utk ST DS 8 LSS Gt ue oL 116 B FUUCTa i

curve of FIG 8 is, for exanple, 20 pmin arbitrary
mannergperture anount of the iris 31 and | ens i mge hei ght

of the object and a wunit cell size of the inage

Fprtkap, mpamseesding. Zspmbo? 7 ipm FIG or 2exahpt e exayele, is

di fference beconmes 20 pm 2.7 pm= 7.4 pixels and the
perforingdge ief tiiee bl derbhght c ( Bebeamatrabah widdreidie dnmagenit 6.

of the green light (G if such correction processing
Specif@sal@YuckngighBe Wheke dHErgs e . # Pi x@hspiSed to a matrix

perfornmed on the inmage of the blue |ight (B). Thus,

operatﬁgﬁ Q%%E &K and, KB o the aReHUre o 9hotbedescribed
iri's an

the lens nEge height of the object can be

veminagEREUEY o GEIT B PR SRS QRO B SUE) g,
or obSEhe Ol T el et v SErian POt A Uhe s s
ratio for correction perforned’in the chromatic
perforabds r didmorexaralect | Beemi £0BVESLEBt dhvee I iaMdhCalor  (Ry
G, B)Iéﬁéégléﬁlre written into image memories 22R, 22G, and 22B
on the input side respectively, and this written image data is
supplied to a resolution conversion circuit 23 which performs
" magnification/reduction of an image.

Furthermere, the above-described data on conversion ratio
and data on the shift vector of the optical axis of the image
pickup lens are supplied to this resolution conversion circuit
23. further, in this resolution conversion circuit 23, a
position of the optical axis center in the image is determined
for each image of red (R), green (G), and blue (B) in accordance
with the above-described data on the shift vector of the optical
axis of the image pickup lens, and a resclution conversion for
the ‘magnification/reductidn of the dimage is performed in

accordance with the above-described data on the conversion ratio

with this position as a center.
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according to a zoom focal length, focal position and
the like of the image pickup lens 1 to the ratios KR
and KB obtained in this manner. Further, processing
as shown in FIG 2, for exanple, is perforned in the
chromatic aberration correction unit 6. Specifically,

si gn fram_the sw.,tch IS S Lied ri :

Tgﬁgrat i%lgﬁ ciTEdT ,taan %Or%on]\glg?ss’i oﬁe%(?%l?nt% Eonversion
, .above-descri ped | un nance si gnal t

circuigolgy Ah% f8rencd! (€pt° d?‘agégﬁgwgleﬁoﬁﬁg&a%[ﬁ%, i #4948 on
three primary color (R G B) signals is perforned

the outqutexaig . NThes&hasnvdra et ¢ eBEPPEHAFy Odol R ( B2G, and
G B) signals are witten into i mage nenories 22R,

22B ca??@Ge astth 22B wobht heei apagesindmoraspectii V4R, 24@ tang 24B.
witten image data is supplied to a resol ution

FurtheGQNY@ESiighq@ rdatd 23 e hipes f Of@Bimage memories 24R, 24G,
magni fication/reduction of an inmage. Furthernore, the

and 243P0MeEs deschi bed daha-eRpaQrRvens of hatipx 8pdrdeisnORircuit
the shift vector of the optical axis of the inmge

. . hi LUt .
25, ol CKURPHODS SR, SUPRM S LA TSk e s B Pcon s
circuit, 23, a osition the optical axis center.in

f :
(R, GrhBl| miGEIS det 6F nFHEAPLPor HACH HAGRZBFS, df J(Fyionel and
green_(g), and blue (B) in accordance wth the
two codbsvelidésercnsed (Frraten srgrshisht feacesamet et he
optical axis of the image pickup lens, and a _

Acesglditigdly . conver siaon fmmge t hevimgnichirogeitdy raerictatoren  as

of the image is perfornmed in accordance with the
shown abovehslessft befddatraras.t BB comver:sdddnwiEi i an image ideally
focused as shown in FIG. 3A is supplied, for example, this image
is separated into three primary colors (R, G, B}, the image of
red (R) is reduced and the image of blue (B) is magnified among
those three colors, for example, in the resolution conversion
circuit 23 so that the size of each image i1s made equal. Then,
those images of three primary colors (R, G, B) are again
combined, and an image close to the image ideally focused as
shown in the right end of FIG. 3B is formed.

Further, by supplying this image data to a matrix operation
circuit 25, image data again formed into the image close to the
ideally focused image in the above-described resolution
conversion circuit 23 is again convertfed into the luminance (Y)

signal and two color-difference (Cb, Cr) signals, for example,

and are taken out from the chromatic aberration correction unit
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with this position as a center. 26 Then, the inmage
data fromthis resolution conversion circuit 23 are
witten into i mage nenories 24R 24G and 24B on the
out put side. Note that the imge nenories of 22R 22G
and 22B can be shared with the i mage nenories of 24R,
G d rt ; | it | -
“’e;ﬁé %.}gé?eﬁm#%s it "0 zz%@g%% rég ot 2angoror
. matrix _operatjon circuit
avesesZBPR L I 0 Belo Fobnct bhr e THF et BhTiary dﬁmf&m this
a&_, G, B) signals, for exanple, into Iunlnance
chromadiignAbSiRt I EBFEESHIPRerEHle %Cborcrt)hesﬂglﬁaﬂ‘s sjgpal to
exanpl e. Accordi ngly, when an inmage having chromatic
the chberpattonmkerrahown ovitdsstisft epdtof6FIIG 8Blected by a
conpared with an image ideally focused as shown in
switchFIZG. 3A is supplied, for exanple, this image is
separated into three primary colors (R G B), the

THER08i §halr esh (Rtds bedueieds angsitthe, | mage Of shbpeibB) to a
is magni fi ed anong those three colors, for exanple,

displdy E}gcégé%gt'eﬂregwerﬁ,on rfdrama e23d§9athﬁ£ thech the
i ze of

each”i mage I's made equal . n, those |nages
.__of three Lmary _caol Qrs ( re again. co ne
lmunaélﬁ:& aLﬁi ngg%na o?n% to t%ec?lnc%eca d@aﬁy o&%sé EE@ 51gnals,

shown_in the right end of FIG 3B is formed. Further

for  ¢RARRLM i ﬁ@ethl%oquﬁgt@ddatlan?% a natdﬁ%P]@é’er attoiel °of @
circuit 25, image data again fornmed into the image

predetgrgsaacy kdanay deal EyrPdéadedd magélismlaheapparatus 14 such
above-descri bed resol ution

as a liguid crystal display and the display 1s performed.

Alternatively, the signal selected by this switch 12 can also be
supplied to external output means (not illustrated) to be output
to an external video apparatus or the like.

Further, the signal selected by the switch 12 is supplied
to a data compression circuit 15, and compressed image data is
| supplied through a data insgrtion pircuit 16 to a recording and
reproducing apparétus 17 fé be recorded in a recording medium
such as a flexible disk and a semiconductor memory card.
Moreover, a reproduced signal from the recording and reproducing
apparatus 17 is supplied to a data decompression circuit 18.
Then, decompressed image data 1is supplied to the switch 5 so
that either the decompressed image data or the output signal
from the above-described camera signal processing circuit 4 can

be selected.
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conversion circuit 23 is again converted into the

| um nance (Y) signal and two col or-difference (Cb,
Cr) signals, for exanple, and are taken out fromthe
chromatic aberration correction unit 27 6. Then,

ei ther the |Ium nance (Y) signal and two col or-

i fference whi e e fr
TE s %Orﬁfonﬁ}|%h§%er§§g?%%%€6rrgg?%%nd%ﬁ%tBégﬁgd' by the
i nput signal t e chro i ¢ aberration correc,Eh displ
image g jBeRf e te By F2RGF chtT2 PR 2gEGnal € cisplay
selected by this switch 12 is supplied to a displa
apparappscadsi et @ r elue t CRBOMARYC] PR IddRN riLW%lhr%fee in the
| um nance (Y) signal and two color-difference (Cr, Cb)
chromasiignaltssrrdtororexanplect ape @@ﬁﬂerﬁednmﬂﬁhai@bsxﬁ@@ed image
signal of a predetermned format is supplied to a
data iH spkayrappariat ushd4 redohdiag anddiuh diar yieal rekbspiayg and
and the display is perforned. Alternatively, the

reprodﬁbgﬁél Lkl by this smmiefod? cas §h§§ eb8ata reproduced
supplied to external output neans (not il ustrated) to

from Eﬁe EQHE{HEBganmgﬁlﬁﬁnainv' aﬂﬁﬂgééﬁ Eherhbggducing

t her i gnal “sel ect ed
C|rcu t 15

uppl.ied tao a data r essi
apparalfapridsse 7 e tat i Y & %&apﬁﬁ?ealﬁﬁ aggﬁpgaaaiigs 14 after
|nsert|on circuit 16 to a recording and reproduci %
the chpperatis 1725 Id Bcor 48d iGPEFEH di A§ meditim chromatic
such as a flexible disk and a sem conductor nenory ‘
aberratdogd. chbreoveen antéprodused silygmarofreatefe image data 1s
recordi ng and reproduci ng
also recorded in the recording medium in the recording and
reproducing apparatus 17.

Accordingly, image data, for example, recorded in a
recording medium without correcting the chromatic aberration
when picking up the image is displayed in the display apparatus
14 after the chromatic aberration of this image data 1is
corrected, and the image data recorded in the recording medium
in the recording and reproducing apparatus 17 can be rewritten
using this corrected image data. Specifically, when there is no
"~ time for performing the correction in continuous shooting and
the 1like, only recording 1is ©performed at the time of
photographing and the correction can be performed at the time of
reproduction to re-record corrected data.

Further, in this case, the correction processing of the

chromatic aberration of the image data at the time of
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apparatus 17 is supplied to a data deconpression
circuit 18. Then, deconpressed inmage data is supplied
to the switch 5 so that either the deconpressed i nage
data or the output signal fromthe above-described
canmera signal processing circuit 4 can be selected.

reprodggtThgr%ggr%eKﬁ%%ﬁBfﬁéﬁ“@%g&H$1¥iEgg%e%%kﬁlﬂbdﬁﬁiéﬂbn the

I mage up nmeans anple, is

lLayed in t .spl a aratus 14 after the
opticaf 2B ekt Rar ont SEoPRoR T B TGS R ot frege and
aberration correction unit 6 and the corrected |na e
data qiat hPs FREGIEREPT nTRhEOr echPHi M aMEdicum FRggHeer with the
recordi ng and reproducing apparatus 17. In addition,
image tiheainmage data reproduced fromthe recordi ng nmedi um
in the recording and reproducing apparatus 17 is also
sgesplfayedliyn tihe tdies pltayreapparatitsesd damfdmrtug hethe data on
chromatic aberration is corrected in the chromatic

the op?‘@féeiﬁt 1201 COIHREl=N HRitc6, vaitht herear rest e¢dn®rge shake
data is also recorded in the recording nediumin the

correcE%gﬂrdg@thgd cﬁﬁeﬁQQHEng aRR fabusaké pgeordiRgl Yon the

for exanple, recor |n a recording

wi.t hout correcting the chro i c.aberr
Converﬁﬁgﬁ 6P5andy t ha® |ﬁ88% Fglalsﬁiayed ?%F lé%féHlunlt 10,
apparatus 14 after the chromatic aberratiop of thi
for expfigde darg I$dscdmietted T HHd T HE A Aage dat oPRtbr ag? data
in the recording medium in the recording and
I/0 cimspriddut? ngaapparzgs usng?read Batcewkhet émage data from the

data compression circuit 15 in the data insertion circuit 16.
Further, the data included in the signal reproduced from the
recording and reproducing apparatus 17 is obtained in the data
1/0 circuit 19 and is supplied to the chromatic aberration
correction unit 6 at the time of reproduction.

Accordingly, in the case where there 1is no time for
performing the correction when picking up the image such as in
continuous shooting and the like, the data on the optical axis-
centered shift vector when picking up the image and the data on
the conversion ratio, for example, are recorded together with
the image data. Then, at the time o©f reprcduction, the
correction processing of the chromatic aberration of the image
data can be performed smoothly using these data on the optical

axis-centered shift vector and data on the conversion ratio
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using this corrected i mage data. Specifically, when
there is no tinme for performng the correction in
conti nuous shooting and the like, only recording is
performed at the time of photographing and the
correction can be perfornmed at the tinme of

which I8 oguebiraBdt O-sR=H1RCOr ¢igor reed edrdata. g t hehd ithe re-
this case, the correction processing o6f the chromatic

record?gg:ﬁgtkﬁg QBrEEQtEEBQQFQaEQ aElE%Sﬁl;g%r%Erm%g

oduction can be performed snoo y recording
gdata on the optical axis-centered shift vector when. _ ...
BrEXPRg (P t95E Tihe3hae F5F8 P& ot stghtered shi
ratio, for exanple, together with the inmage data.. ,
VECtOfSp%?ct‘rq i 84 Ity?,e i WEhe OdbovRATfesBE FhelP afpal BtV hern ratio
data on the optical axis-centered shift vector from
data qdve eaher esipkeloxwerd edni dipevector éal olliath orecmrding and
and the data on the conversion ratio fromthe
reprodacnyensi ener apeof caned| atsomg unilie 1Gamef oraexarpl epparatus.
are made into a predeterm ned data format in a data

Speciflic@1Cif Cuide 18ptandiarsiseehedri MO 4he imBRge shatiap lens
fromthe data conpression circuit 15 in the data

slightilﬁs%fi_tﬁf%'}sderw%ﬂ t; 465 mBUEhher, e & 1 p6hudedai Recorded
t he dh d P

signal reproduced fromthe recording an

. repr.oduci ng apparatus 17 is obtained in the data ..1/O
using @rErRer el eBbaRaT IR gTey PING af o] < arer r BeFBn When

) . correction unit 6 at the tinme of reproduction.
Judginge s ThHOTH oG nTERBTELRE RREr &9 Gtd Mo 35HePebformed by

the same camera apparatus, an ID cede of individual apparatus,
tor example, is recorded together with the data.

Further, in the above-described apparatus, the conversion
ratio calculation unit 10 is provided with, for example, an
‘arbitrary user interface input 20, with which the above-
described conversion ratio data, for example, is changed
arbitrarily and the correction ratio in the chromatic aberration
correction unit 6 is arbitrarily set. Accordingly, a desired
correction can be performed using this user interface input 20
in the case of 1image data recorded using another camera
apparatus, for example, and of image data in which the
conversion ratic data 1s not recorded together with the image
data.

Furthermere, when desired correction is performed using

such user interface input 20, the image before the correction in
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perform ng the correction when picking up the inmage
such as in continuous shooting and the |like, the data
on the optical axis- centered shift vector when
pi cking up the image and the data on the conversion
ratio, for exanple, are recorded together with the
the cHﬂHMH%ﬂ@IQbeJPgﬂioﬂtcbg%ek%m%ﬂﬁuﬁﬁwr@d%%h'%%et{ﬁb e after
correction processing of the chromatic aberration o
the i e _dat . perfar S hl.y, usi n hese
the ol R i DL RrEEr 285 P B TR M PR ARGE on e
, data on the conversion ratio 30 which are recorded
display, fARRa i hgﬂhéJJi%gaer%?%?mam PRESFEIRPe i Hgpet data
the corrected data can al so be perfornmed. However,
by thecemidah df usiarg st bpt | Barcrsingkent Ehedispget before the
vector data at the tine of image pick-up and
collectdpweranon that i dmadat aztharonihe beopeecdimed ¢cant hmsily be
case in which recording and reproduction are
comparpelf oimed ausi fgetheisaM Cagenssappatatitses time of desired
Specifically, the optical axis center of an image
correcRiekURaheRS tp%'r'f@we)ﬂ dinlema yeven if a nodel is the
same, and data recorded using another canera
parat us y. n b rrected. N ohen, | Lng
TARPAA dHY5 &g%.QIQS ég é@iﬁ%ﬁ%ﬁ §> aréapég oéﬁeéz' when

whet'her’ the recordi ng and repro

b t he sane cane apparatus, an I D code o
the A3RRHAY G EBDAT at s 10 Dk e oY redbifeqnd ¥hen the
) together wwth the data. Further, in the ,
image a@@i@hdééﬁQQQﬁjEﬁﬂﬁﬁ%ﬁﬁﬁﬁ the cohvRtayedh patibhe display

calculation unit 10 is provided with, for exanple, an ‘
apparagmlsi tér widderut npessane itHpraudo, thiet helwhimdtc tcheaberration

above-
correction unit 6, for example. In addition, the image data is
also selected by the switch 12, when only recording is performed
without performing the correction at the time of picking up the
image in the above-described continuous shooting and the 1like.
However, when a through mode to output an input into the
chromatic aberration correction unit 6 without any processing is
provided, this through mode can also be used as an alternative

to the switch 12.

Therefore, in the embodiment described above, means for

" performing the magnification or reduction ocf the image with

respect to each color of the primary color signals and means for

detecting the aperture amount of the iris lens and the lens
image height of the object in the image pickup are used to

control the conversion coefficient and optical axis-centered
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descri bed conversion ratio data, for exanple, is
changed arbitrarily and the correction ratio in the
chromatic aberration correction unit 6 is arbitrarily
set. Accordingly, a desired correction can be
performed using this user interface input 20 in the

coordipasesofrdimage: dakanie¢endednusd N0-8AQLREHNCATENGe image in
apparatus, for exanple, and of image data in which the

accord%ﬂggerﬁigﬂ r@ﬁéo é5%§$#§0§0t06§§$%% e@xEOQ:tqsrtW% 81cture—

mage dat a. er nor e desir correcti
..1s perfarne such user |nterface i nput .20
quality, B RERen R T b ot %1m%ﬂéaEHFgFr§?| ihab pickup
aberration correction unit 6 and the i nage after _the
lens CE%%r%%tF@ﬁréﬁﬁeﬁrBﬂ&r%ﬁ?I9r6@3§ﬁﬁﬁah@§'d%ﬁfdpéﬁk%@eﬁp image
on the display apparatus 14 with arbitrarily
signalgel egtd ngexpellpage d@raedihiarhe swphecehsigg fean also  be
exanpl e. Accordingly, the inage before the «collection
perforapd the thmgepafiere t fieocot r e€t ithre Carieasid ytlbe lens image
conpared, and an operation by a user at the tine of

heightdegi ted opgErRECtihoRheanmbgePeitaiped ot hly. The
i mge data can also be selected by the switch 12, when

Thgﬁe%ﬁe' _%c%%%f &destz%“’th%y%‘%%%reﬁgt alJY férpd:é <gl'5'lgems in

when't i mage rea sp

; Lspl a appar at.us. 14 hout assi ng through the
conven g eEEBRT |t on kG0 of (TR 2D ‘kaRpPesdation

In addition, fhe inmage data |s also selected by the

such  agyjtha qelowqeﬁusﬁwgreesr FSRP I iRt fdeakedation 1s caused

" by the magnification chromatic aberration  due to  the
miniaturization of the image pickup lens and so forth, it has
been difficult to sufficiently control such picture-quality
degradation only by the image pickup lens, and furthermcre there
is a necessity of also correcting the coler shift occurred in
the image pickup liens regarding the aperture amount of the iris
and the lens image height of the object in the image pickup lens,
can be sclved easily.- |

In the above-described embodiment, coordinates of the point
where the processing of the image is performed are used as the
lens image height. Specifically, in ¥FIG. 2 the coordinates of
the pecint where the processing of the image is performed is
obtained based on an address supplied to the image memories 22R,
226G, aﬁd 22B from a memory controller 32. Then, the ccordinates

of the point in the image where the processing is performed at
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wi t hout performng the correction at the tinme of

pi cking up the image in the above-described

conti nuous shooting and the |ike. However, when a

t hrough node to output an input into the chromatic
aberration correction unit 6 wi thout any processing is

presen@ro%hggdf;é&hﬁj&PrQth'ﬂ@% géﬂ%ﬁb§o B?cygegm E@P g8 that

alternativ to the swt erefore,

enbodi nent _descri bed ab means_f.ar perfor he .

caleul B TR Tor by EhuBoTbRe B Sond Anidact i FIF PLdpkcsaoran
to_each color of the primry color S|gnals and neans

of FIGtol- detecting the aperture amount of the iris |ens
and the lens image height of the object in the inage
TheckdPrgre s ddiq ocoomy ohi¢heceopvessi Bn ¢belfi cpapsidered
and optical axis-centered 32 coordinates for the

that amghffeecabien etweeducth®ncobridieatesgeinider accocdancey and
with the detection output, so that the picture-

the céiedityrdegiadatheonithat Osstes ik tEguivai@trikzedihe lens
i mge pickup Ilens can be corrected by the processing

image oﬁmhﬂﬁﬁp'CK%QiUpthgag%mo%hﬁnahnfangh?éﬁ@%iﬁntaberratlon is
CorreCtlon processi ng can al so be per ornmed on the

calcula?%rtuﬁg unt %%ﬁ%thifférgn%uqu |8B§?ﬁergﬁuah%|%olutlon

ect e 1 nmage plcC ens ore

accordin 0 the present inventi pr obl .
Converé&ﬁ@enﬁ%w’a‘? mERAREEVE R whitéhPt hé sct d?ee“lq{grlit’ifhere 5 e
degradation such as the color blurring and resol ution
possibddgitadattitort i s2caGdegduiby t¥v@fagni Prees o Ehr bHBEI ¢ Power

aberration due to the
consumption, control scftware, lens data storage memory, and the

like become enormously large.

Then, it is considered to reduce those circuit scale and so
on using automatic focus processing that is employed in a video
camera or digital still camera, for example. Hereupon, the
following processing is typically known as automatic focusing,
for example.

Specifically, in FIG. 1, one kind or several kinds of high
pass filters having varied central frequencies and amplitudes of
passing band are provided as a detection circuit 33. While
monitoring the output (detected} from the fiiter, the closer zan
image comes to the focusing point, the more details (high
_ frequency part) of the image appears such that a detecticn
result becomes larger. In addition, one kind or several kinds of

detection frames are arranged. Then, an object that should be
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m niaturization of the inmage pickup lens and so forth,
it has been difficult to sufficiently control such
picture-quality degradation only by the inage pickup
| ens, and furthernore there is a necessity of also
correcting the color shift occurred in the image

focuse&' P} epg+EegaLding é eﬁ pr g amunt. of tJ‘edé{ééted in
nd

the le I mage heig e object |n t He

. Iens can pe solv Si

an infid CuR Qove]d“geng%‘a??re dﬂecat A nEFREEES he %%ﬁemg the

where the processing of the |nage is perforned are
sizes fbggesd-the |ens inmmage height. Specifically, in FIG

2 the coordinates of the point where the processing

Toent heafpmgeai Saverif appedti §s obtdeieed basedhen Hmage while

address supplied to the inmage nenories 22R, 22G and
moving22Bhd r datacthioor Y raort rodt erud2mathen, fddhesicapr ahdatdsnging

of the point in the imge where the processing is

the spgefaimeceat, 33 PiesgRtearerSHPRIJAG IR tERE 60NtHDls focal
n1croconputer 8 that calculates the resolution

point FVUHSI OFcF@H L dd &Petmeo%n@ agram c&ﬁt&%s lregarded as
Ther ef or e, |n the control m croconputer 8§,

consi der at a difference .between the ¢ ord| a
a valuﬁde 9 g SSI S %PaQ%e%%on%Fnaté§ 6¥m¥ﬂﬁlle§2 C%romatlc
cent er |s e U|valent to the lens inmage height, and

abe T RSE O S it | STRBEF1At Pon TS kit ulies height is
based on this difference to obtain the resolution .

calculaggider sfbA r dtisrepwetde, whPhinpls etttk icher ébegration
a

correction is performed on a finely defined portion that comes

into focus in an output image to obtain a great effectiveness in
picture-quality improvement.

In other words, a method of controlling chromatic
aberration correction can be simplified greatly. when performing
processing of a representative point with putting much emphasis
on a focused portion even if an image height 1s not
corresponding to each portion of an image.

Here, specificallily, it is assumed that there are detection
frames for automatic focusing as shown in FIG. 4A, for example,
and a movement and size change of each frame is possible. The
detection frames for automatic focusing are generally
- multiplexed frames at the center of an image and the vicinity
thereof, and are used to detect an appearance of an object

coming in and going out an inside frame. In addition, there is
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possibility that a circuit scale, processing tine,
power consunption, control software, |ens data
storage nenory, and the |ike becone enornously |arge.
Then, it is considered to reduce those circuit scale
and so on using automatic focus processing that is

also ae'f@_la‘ﬂﬁéedcd R Mide0ne CRREIA Qb rdigi gl =Stddde GAM®FR, 2 point
for exanple Her eupon, the follow ng proceSS|ng i's

to fo IC r%%%@glaéPé?tQﬂ?tﬁﬁ focggsggbf ﬁﬁ?ﬂ@g o%nltlal

peC| [ Iy, , one Ki nd” o sev
g pass filters having varied central frequenC|es
state Bﬁ “&rpfffudes of passing band are provided as a
detection circuit 33. Wile nDnltorlcg t he out put
Thget ecthape f ABRPERECR |iHnes harel d3xid ah© iGRIgeE RS with
to the focusing point, the nore details (high
the lefusequersy mﬁﬁqbtothaheiﬁnﬁge appdarses uoten hete alens center
detection result becones larger. In addition, one
coordikbndsoraseyrbah KimndsIiof - 4det egpeonftfecaneg, akdnds of image
arranged. Then, an object that should be 34 focused

heightOr ag&l 0@1%%%1&3@6,5mﬁﬁdj'EEvéEhf(N%ﬁ@Q I srélgt ect edoi N6 in
an i mage whil e noving these detection franes and

approxﬁﬁggg?ggc% %Fn%'é%SnE%%. I}Hﬂﬁ? @éteﬁ%ﬁtﬂgfal 1ROLAE case

cte I mage whi movi ng the detecti on

nere T YO LS st 09, o0 ELAROL 1Y, DR TAEe 3 o

ﬁg%g%dto th%éﬁggdggg&ggno%ﬁ£§e%sg%daéhs Qgpte%é the lens
center coordinates is regarded as the lens image height, an
amount of chromatic aberration correction corresponding thereto
is calculated, and the whole screen 1is processed using the
sptimal resolution conversion ratio for the field of “37.

Accordingly, the optimal ‘chromatic aberration correction
can be performed on a finely defined portion that comes into
focus, the chromatic aberration correction for an unfocused’
portion can be Simplified, and a circuit scale, processing time,
power consumption, contrel software, lens data storage memory,
and the like can be reduced greatly.

Thus, according to the above-described image recording and
reproducing apparatus, an image pickup lens, image pickup means
for converting image light that passes through the image pickup

lens into an electrical image signal, camera signal processing

means for processing the image signal, color signal conversion
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a value of the lens inmage height, an anmount of
chromatic aberration correction with enphasis on the
| ens image height is calculated and thereby the
optimal chromatic aberration correction is perforned
on a finely defined portion that comes into focus in
u [ to. o i e L veness . .
means AbPURBHYCEIRRS (fbr avdedaB Y Mot Ter ol o Bl gstoma
of controlling chromatic aberration carrection cantbeth
from WhepISFIEE gfedly. MHRNEPRITar MTR! S préééssihg 6t H ree
, representative point with putting nmuch enphasis on a
primarfocuSedCport FoRN@YeN | frefri ey heittve syt means  for
corresponding to each portion of an imge. Here,
perforgpagi fiegalilfjicattidns assuaddcthan there arreaaietett #anh color
frames for automatic focusing as shown in-FIG 4A, for
of thexamphery ardlar nBvenebt, anikisdael whangensf feachdétad®eing a
IS possible. The detection frames for automatic
drivinbOG4SitRy A erpeneraldng aul éhpl exsdef hamgstabrt BB object in
center of an image and the vicinity thereof, and are
the iﬁ{égg E);]f?igl% Cty &) apQy @iraEB%t%la”nghSPtfofOTEcﬂﬁcﬁJlling a
and going out an Inside frame. In addition, there is
35 al so 3{raneigo detect. the whol e sc%een in_a éase £
CONVELRHEf e C&% it o FHEUP T Uhr 880GnFZAbFES3r SPRTS1EREES ToF
of performng initial state processing. Then, these )
the magpedirahiPPanes aFeluSet®To Tor ridtHordd SHtH I dhe CPENETSION

I mage height that is the distance fromthe |lens center
means 1in accordance with a detection cutput from the detection

means are included, so that the picture-quality degradation that
occurs, for example, in the miniaturized image pickup lens can
be corrected excellently.

Further, according to the above-described image pickup

apparatus, an 1image pickup lens, image pickup means for

‘converting image light that passes through the image pickup lens

into an elect;ical image signal, camera signal processing means
for processing the image signal; color sigﬁal conversion means
for converting or inversely converting an output signal from the
camera signal processing means into at least three primary color
signals, resclution conversion means for performing
magnification or reduction of an image on each color of the
primary color signal, detection means for detecting a driving
state of an iris and a lens image height of an object in the

image ©pickup 1lens, .and control means for ceontrolling a
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coordi nates as shown in FIG - 4B. Specifically, kinds
of image height are classified into several ones from
1to 6 in approximtely concentric manner in FIG 4B
Further, in the case where a focused object exists,
for exanple, in a field of "3" of FIG 4B, a

conver3i bLer-8RGe s hetyween 4 his 44 &l d Q£i§3&e§?§ré@?cb§9§inates for

ﬁenter coordinates 1s regarded as the lens imge

ei ght n__ampunt_of chromatic errati rrecti .

the ngghPbltaliehg Thersrir ST i it argy, Tar HidChnoptersion
screen i s _processed using the, optinal resol utjon

means denverSPBRERaT| B1FGr & HESFPEH OB CUBPUEACTGIT oty
the optimal chromatic aberration correction can be,

means peef dgmrddidst.a $94 €13t defs nedcpsreranat hay esgesdphipn that
focus, the chromatic aberration correction for an

occursynfiacusedampoet i an dare beisiaphriced, iamdea wiglow tlens can
scal e, processing time, power consunption, contro

be corsebibwar exckensnétata storage nmenory, and the like can
be reduced greatly. Thus, according to the

rabeyerdescripedqi Agge £§cordhdy arbyd BYQIUNY  chromatic
apparatus, an i mage pickup | ens, inmage pickup nmeans
for_caonverting i i g passes. t h .
aberraF%ﬁ&eﬁﬁﬁﬁﬁﬁ?fﬁgiﬁgﬁéé% gﬁp%?g%grﬁéﬂghngégggiaégﬁ?dlng and
canera signal processi.n means . for processing th .
reprodifags sPBHAFECRBI v SEGRGS CORVEPS oRPPSE= Hians Toriding an
. converting or jnversely converting an output signal )
image friedurhd efdveridradynal Clpip ceearfgiREareVRES RS LBRagE 1igbt

three primary color signals, resolution conversion
that mpeawssfdahrough the image pickup lens inte an electrical

detection

image signal, and camera signal processing means for processing

the image signal, an output signal from the camera signal

processing means is converted into at least three primary color
signals, magnification or reduction of an image is performed on

each color of the primary color signals, a driving state of an

iris and a lens image height of an object in the image pickup

lens are detected, and a conversion coefficient and optical

axis-centered coordinates for the magnification or reduction are

~controlled in accordance with a detection output thereof, so

that the picture-guality degradation that occurs, for example,

in the miniaturized image pickup 1lens can be corrected

- excellently.

Having described embodiments of the present invention, it

is to be understood that the present invention is net limited to
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perform ng magnification or reduction of an inmage of
each color of the primary color signals, detection
nmeans for detecting a driving state of an iris and a
| ens i mage hei ght of an object in the inmge pickup
| ens, and control neans for controlling a conversion
those Cor%g' C' San%n%ot 't%aal ax‘;{grfg]gger gdff)fé?{f@ltﬁs I:Qﬁld be
t e nagn iCation or reductlon N t e resol ution
nversj on ans _in accordan with. etection
effectsgt ptid TR tfRPHE RS i O OhedRE afB? P | utted, Scoé’et h&E the
the picture-quality degradation that occurs, for
inventégBaple, in the mniaturized i mage pi ckup lens can be
corrected excellently. Further, according to the
above-descri bed i mage pi ckup apparatus, an inmage
pi ckup | ens, image pickup nmeans for converting inmge
| ight that passes through the inage pickup lens into
an electrical imge signal, canera signal processing
means for processing the imge signal, color signa
conversi on means for converting or inversely
converting an output signal fromthe canera signa
processing neans into at |east three primary col or
signals, resolution conversion neans for performng
magni fication or reduction of an i mage on each col or
of the primary color signal, detection neans for
detecting a driving state of an iris and a | ens image
hei ght of an object in the inmage pickup |ens, and
control neans for controlling a 37 conversion
coefficient and optical axis-centered coordinates for
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the magnification or reduction in the resol ution
conversion neans in accordance with a detection
out put fromthe detection neans are included, so that
the picture-quality degradation that occurs, for
exanple, in the mniaturized i mage pickup I ens can be
corrected excellently. %ﬂﬁfﬁg, according to the
above-descri bed chromatic aberration correcting

met hod. enpl oyed in an i e recordi ng and _ reprodyci S
hpddt at eorly‘? B 883% q%\‘??b%cfcg%(ifang i 'E‘ntgLPSancolfncpﬁgs thes
i mage pickup |lens, inmage pickup nmeans for converting
Fegeade ghtckuthatepasses through the i mage pi ckup | ens
into an electrical imge signal, and canera signa
jnapespi ngupearsnkorf qr ocessenginghdtpgrged isihynatha@npasses
out put signal fromthe canera signal processing neans
throughS s@QdVverked pht@upt 1keastinthr ee plietmrycedl dmage signal;
signals, magnification or reduction of an image is

Pard oL md a1 §ACLL&H Oig OhebR® PFoFBEYcEELRANG Al ®, image
a driving'state of an iris and a | ens inage hei ght of

. 1@n object in the image pickup lens are detected, and
signa . oo ) )
a conversion coefficient and optical axis-centered
coordinates.for the magnificatiqQn_or Gﬁg%%g

on e.
oMY oFFER ! n CREYST A e WP TR a t48t &1 on od%%u?£ inversely
"thereof, so that the picture-quark%¥qdegradatifn t hat

convergddgr 20 f BRtEREANFIENal nfYHe RPnfatififiercd Fhale pPEklssS1"9
| ens can be corrected excellently. Having described
means dmfodiaredtssef thireeppesamryi Weetti ¢igniatls’is to be
understood that the present invention is not linmted
t®solution conversion means for performing magnification or
reduction of an image on each color of said primary color
signal;
detection means for detecting a driving state of an iris
and a lens image height of an object in said image pickup lens;
and
control means for controlling a conversion coefficient and
optical axis-centered coordinates for the magnification or

reduction in said resolution conversion means in accordance with

a detection cutput from said detection means.

2. An image recording and reproducing apparatus according

“"to claim 1, further comprising:

signal conversion means for converting or inversely

cenverting an output. signal from said resolution conversion
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38 those enbodi nents and that various nodifications

could be effected without departing fromthe spirit

or scope of the invention. 39 CLAIMS 1. An inmge

recordi ng and reproduci ng apparatus conprising: an

i mage pi ckup | ens; inmage pickup nmeans for converting

ITRQE g Y ' ' I &g i ;

R e T s L

lpr%ggﬁsing nmeans for processing said i mage signal;

¢ol'or” signal conversion nmeans for converting or

inversely converting an output signal fromsaid

TENBYE 5T GHEPUpr REELS NPT medhE Ut 9 %atS3 Ehse X RFRRT output

primary col or signals; resolution conversion nmeans for

image pey¥@rad ngamddricf | deRGUIOrS reddct irPrefduaingmgecans  for
each color of said primary color signal; detection

recordimgns ofror régtrecticigga drilvd ngestcatdE ngf dmaigel s sigmdla in a
| ens i mage hei ght of an object in said i mage pickup

recordieRs meddngh.control neans for controlling a conversion
coefficient and optical axis-centered coordinates for
the magnification or reduction in said resolution
conversion neans in accordance with

means

signa

3. An image recording and reproducing apparatus according
to claim 2,

wherein the output signal from said camera signal
processing means is recorded in said récording medium in said
recording and reproducing means, and

information on the driving state of the iris and the lens
image height of the object in said image pickup lens detected by
said detection means when picking up the image, or correction
information corresponding thereto, is recorded in said recording
medium together with the output signal from said camera signal

processing means.

4. An image recording and reproducing apparatus according
to claim 1, further comprising:

switch means for switching between the output signal from
sald camera signal processing means and an image signal from
arbitrary extermal input means or recording and reproducing

means,
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a detection output fromsaid detection nmeans. 2. An

i mge recordi ng and reproduci ng apparatus accordi ng

to claim1, further conprising: signal conversion

means for converting or inversely converting an

out put signal fromsaid resolution conversion 40

FBE8PSi hNLOs2Pn §Xt 8LBAI sQUHPUL 1 iRIGSIHGNAls UyR1ied to said
recording image signal, and external output ans for

color‘gﬁgHgtiJg%§%?§{&¥E§2ﬁﬁJ qut put i mage signal and/or
reco &

rdi ng and reproduciig neans for recording or

repr,oduci ng.said recording ihage signal in a |

PRLSr GPR hed HANS, LAn FHGE FocsHBing diver interface for

reproduci ng apparatus according to claim2, wherein
perfogHa Rkt FHighatcTriosatd sandr gosivgaalionproeddsicignt and

nmeans is recorded in said recording nediumin said
opticarleccrdi hrg-amite raspr ot dignaveans, fand ichtor meigndfieation or

the driving state of the iris and the |l ens inmage
reductheirght of the object in said imge pickup | ens

detected by said detection neans when picking up the

i mage, or correction information corresponding

thereto, is recorded in said recording nedium

o008 NSt M 41 AU PUL ) ANl dARIRA! QuBAIBL R,  2ccording

signal — processing n RinL
to claﬁﬂpugdu0|ng appar at us accordi ng

wherein information on said driving state of the iris and
the 1lens image height of the object in the image pickup lens
detected by said detection means when picking up the image
signal, or correction information corresponding thereto, is
recorded together with said image signal in the recording medium
reproduced in said recording and reproducing means, and
the conversion coefficient and the optical axis-centered
coordinates for the magnification or reduction in said
resolution conversion means are controlled in accordance with
said information reproduced in said recording and reproducing

means.

6. An image recording and reproducing apparatus according

to claim 1,
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to claim1, further conprising: switch nmeans for
swi tching between the output signal from said canera
signal processing neans and an i nmage signal from
arbitrary external input neans or recording and
reproduci ng neans, 41 wherein a signal fromsaid
B, TPANS & SHAPIL &0, L0, SBLEoc€8LOk18EINBbo rdinates and
cONnversi on neans, sal d control meahs is provi ed
a user |nﬁgrface for gerforn1n arbitr rar

optica?eﬁwgscefbesfa% SRR 0RE 88T A Ceitc ant GpEfchP detect

axi s-centered coordi nates for the nagnlflcatlon or
said leggudiiags. PS1iokd icfagéer &89-diTg and reproduci ng
apparatus according to claim4, wherein information
on said driving state of the iris and the |ens inmage
hei ght of the object in the i mage pickup |ens
7deteet edaby seecbreimet bad mMegnsodem@i ekpagatpst keecording
i mge signal, or correction information correspondi ng

to clahﬁpqetqMﬂﬁ%eerQﬂ&Qq@l ether wth said i mage signa
in the recor di ng nedlun1 reproduced in said recording

a%r%_ nretqfcodyabﬁ? NRANS « AN h@gngggc}f%séw@ %Cfefébﬁtfmlmg a

e optical axi's-centered nates for

focusi! 6ﬁn|f| atlon or reduction in said resolution
CnvErsioit ireans are controlled in accordance wth

said |nfornat|on reproduced in said r%cordlng and
cFRE* dinates 'of s=aid control using position

are made to represent said detected pixels of the whole screen

to be used for detecting said lens image helght of the object.

8. An image recording and reproducing apparatus according
to claim 1,

wherein a said driving state and an amount of camera shake
.correction of image pickup lens are further detected, and

the conversion <coefficient for | the magnification or
reductiéh, and the optical axis-centered coordinates for said
magnification or reduction are controlled in said resolution
" conversion means, in_ accordance with said further detected

output in addition to saild detected output.

9. An image pickup apparatus comprising:

an image pickup lens;
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means. 6. An image recording and reproduci ng appar atus
according to claiml1, 42 wherein a difference between
det ect ed pi xel coordinates and optical axis-centered

coordi nates on a screen is used to detect said |lens

i mage hei ght of the object. 7. An inmage recording and

f i t j t i f -
N R M P B LR i Farees
ontral l.ing a_ .focusing _position, erei.n_coordi nat es .
enrousfy 8 ihgfer B FBGET S80S NG Todrt Fone L ai 6o imgEoey SiEnal
represent said detected pixels of the whole screen  to
%“%§¥%ah£%ﬁﬁ§@l%i%e?%sf?%a@éoqﬁiﬁﬂg of2tfelmage
object. 8. An image recording and reproducing
signalgpparatus according to claim1, wherein a said
driving state and an anount of canmera shake
carsecd igre of cimees jpire kugeh ensSoareoiwtthierg det ettesk; sely
and the conversion coefficient for the magnification

conver@ing’ @gUcli-pRtardghhe #RLICala iakicsmeent %ﬁgﬂal processing
coordinates for said mnagnification or reduction are

means GORLN k! §dalsh $RIder BFQhilIOR 0 1CINLELSI-QR ;MBaNs, in
accordance with said furthér detecte out put in

Jg%sgci)a];lila’?%%ﬁ g%c%%%e:jlrss:jnﬁ%rscrrtleegnsou%gytpegfoﬁrgiﬂérargggrpiffggtion_ or
reduction of an image with respect to each color of said primary
color signals;

detection means for detecting a driving state of an iris
and a lens image height of an object in said image pickup lens;
and

control means for controlling a conversion coefficient and
optical axis-centered coordinaies for the magnification or

reduction in said resolution conversion means in accordance with

a detection output from said detection means.

10. An image pickup apparatus according to claim 9, further
comprising:

signal <conversion means for —converting or inversely
converting an output signal from said resolution conversion
means into an external output image signal or a recording image

signal, and
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an i mage pickup lens; 43 inmage pickup nmeans for

converting image |ight that passes through said inmge

pickup lens into an electrical imge signal; canera

si gnal processing neans for processing said imge

signal; color signal conversion neans for converting

or inversel converti an .signal. fr '

e%%ﬁngﬁsfﬁﬂ:Iﬁbr%%%géiﬁ%ﬂtn%gﬁéggé%%éaE%F§%§$£%$§¥é?' output
_ primary col or signals; resolution conversjon neans for
image pe°r1f€’d"r%]i ng*RRGOATT i CEACHTIBE reltict FERTGFGH "gmghsans  for

with respect to each color of said primary color ,
recordipgnals; #gepsetieangeafsifior FEEPEEENAY ATALEY| AdgJI8Rateln 2

of aniris and a |lens inmage height of an object in
recordsagdmenage.pi ckup | ens; and control neans for

controlling a conversion coefficient and optica

axi s-centered coordinates for the nagnification or

reduction in said resolution conversion nmeans in

1§QC@hd§ﬁﬁﬁe“bEEku% ﬁ%&ﬁ%ﬁ&gg QR i HE0Mesadim 10,

detection neans. 10. i mage pickup apparatus

ﬁHé%ngngthg déﬂ#ﬁé% fBE@REP COMRE ! SLA9y Shgmﬁra signal

conversi on means for. converfing or inversely

converting an output signal fromsaid resolutio . .
ProcesEiRderii e  hBamed I An’ Bx (T ial L 6UTFOE P e iyrp s=id

or a recording inmage
recording and reproducing means, and

information on the driving state of the iris and the lens
image height of the object in said image pickup lens detected by
said detection means when picking up the image, or correctiocn
information corresponding thereto, is recorded in said recording
medium together with the output signal from said camera signal

processing means.

12. An_image.pickup apparatus according to claim,9, further
comprising:

switch means for switching between the output signal from
sald camera signal processing means and an image signal .from
arbitrary external input means or recording and reproducing
means,

wherein a signal from said switch means is supplied to said

color signal conversion means, and
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signal, and 44 external output neans for outputting

sai d external output inage signal and/or recording

and reproduci ng neans for recording or reproducing

said recording inmage signal in a recording medi um

11 An inﬁge pi ckup apparatus according to claim 10,

rein t out ut signal fr n1sa| camera _s

SBF c &P me3Re™Ps Yecbf 38y eﬂ Sai recorglngng%cfface for

in said _record| and reproduci ng neans, o
performper RERT RGN (978 IR g stat@ T

l ens 1inmage height of the object in said inmage pickup
opticallensixdetecrdereyl suiar deraets onfpeanshahenapnekifgtypn oF

the i mage, or correction information corresponding
reducttib@r.eto, is recorded in said recording nedium

together with the output signal from said canera

signal processing neans. 12. An inage pickup

apparatus according to claim9, further conprising:

1M Heh 4 g@s f; Qe Gy ggag]r%g:u%eta‘%}cﬁ%% QU RYt 1% gnal

ron1|s?| c neLatS| processi ng neans and an i mage
nal fro arbitrar n t S
ﬁiﬁ%ﬁ%ﬁ r%ﬁﬁ%du§|ng %Légj%{%%e?ggﬁgaé? th? iris and

f d h
the 1%qr1§nm&§n%|g§n3§3tsg%&hmﬁggﬁ“s’nesaaugg edir}o e %_macg%l plckup lens

detected by said detection means when picking up the image
signal, or correction information corresponding thereto, is
recorded together with said image signal in the recording medium
reproduced in said recording and reproducing means, and

the conversion coefficient and the optical axis-centered
coordinates for the magnification or reduction in said
resolution conversion means are controlled in accordance with

said information reproduced in said recording and reproducing

means.

14. An image pickup apparatus according to claim 9,

wherein a difference between detected pixel coordinates and

optical axis-centered coordinates on a screen is used to detect

said lens image height of the object.

15. An image pickup apparatus according te claim 9, further

comprising:
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45 said control nmeans is provided with a user
interface for performng arbitrary settings to said
conversion coefficient and optical axis-centered
coordi nates for the magnification or reduction. 13.
An inage pi ckup apparatus according to claim 12,

afigheL N’ FLOLURLLON o9k d )i XIBOLSLaLE SbptbELiLhS

ens” i ma ht "o Ject in the 1 mage

‘ _glcku Iens detected by said detection neans when

ocusing RPALTUP t he i mage signal, or correction
i nformation correspondi ng thereto IS recorded

whegeinercAREH Hi2F i RigeSaignaforr e heed edGHiSHge Pposition

medi um reproduced in said recording and reproducing

are madeans; aeprébentomvedsidetestefd ipizaisand tthe oprekal screen
axi s-centered coordinates for the magnification or

to be tieductbendebesaiflg sesal Lehenimeneehsightne&nshar ebject.
controlled in accordance with said information
reproduced in said recording and reproduci ng neans.
14 An i mage pi ckup apparatus according to claim?9,

'Em?gs'gggkﬁgchggFﬁﬁﬁg g@ESEH?ﬁgpkéeklalm 9,

COO I na axl s-cent ered coordi nat es on

screen is used to %&;ect sal l.ens of
Wsﬁﬁebﬁjé%t THELI0G, St ge %ﬁcﬁup apparat E@gaccg gﬁ%ﬁgtand an

claim9, further conprising: 46

amount of camera shake correction are further detected, and
the conversion coefficient for the magnification or
reduction and the optical axis-centered coordinates for said
magnification or reduction are controlied in said resoclution

conversion means, in accordance with said further detected

output in addition to said detected output.

17. A chromatic aberration correcting method employed in an
image recording and reproducing apparatus, or image pickup
apparatus including an image pickup 1ené, image pickup means for
_converting image light that passes through said image pickup
lens into an electrical image signal, and camera signal
processing means for processing said image signal, comprising
the steps of:

converting an output signal from said camera signal

processing means into at least three primary color signals;
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automati c focus adjusting nmeans capable of controlling
a focusing position, wherein coordinates of said
controlled focusing position are nmade to represent
said detected pixels of the whole screen to be used
for detecting said | ens i mage hei ght of the object.
ngoéﬂlh 0faBhE kDL BPRAr abYS ACGOLALY 10r Cl Mithoge with
erern dr| I'ng state of said | mage pickup | ens and
_ % ﬁt of canera sgak%l%%grectlon ar;! %ﬂrth%r
respec eFScF@& §RECENE T AV Er ST GRSE e T e nt P 6 't RE
magni fication_or . reduction and the opti cal .
dﬁ%%tééﬁt ef ed OB n&EEL S oPfsafl  Idghi fCat font s  1mage
reduction are controlled in said resolution ]
heightcorfvessi opimednsini gaaec okergr e PhckHDs gia: s upRfiecontrolling
detected output in addition to said detected output.
said l1horAretesmti ccabéfiafiboh coraretti ngphethdd empligyegntered
in an image recordi ng and reproduci ng apparatus, or

coordindB8e PE6KUpafRFaalusH Nekudidg:et drirage phekdipdance with
| ens, inmage pickup means for converting image |ight

the dett'aatuw%%% fhr eyghc9ai d i mage pickup lens into an
l'ectrical |nage signal, and canera signal processing

neans for processing sai d I mage signal, conprising
the steps of: converting an output signal fromsaid
camera si naI prqocessing neans into at |east th
L8ri rfbr GPEOTGE 161 GHRA IS WP Ther POF R fig "adhi 1%t FEROBAIRG  £0
reduction of an inmage with
claim 17, further comprl51ng the steps of:

converting  the cutput signal from said resolution
conversion means intc an external output image signal or a
recording image signzal, and

outputting said external output image signal and/or

recording said recording image signal in a recording medium.

19. A chromatic aberration correcting methqd accord#ng to
claim 18, further cémprisiﬁg the steps of:

making the output signal from said camera signal processing
means capable of being recorded in said recording medium, and

recording information on the driving state of the iris and
the lens image height of the object in said image pickup lens
detected when picking up the image, or correction information
corresponding thereto together with said output signal in said

recording medium.
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respect to each color of said primary col or signal
and detecting a driving state of an iris and a |l ens
i mmge height of an object in said inmge pickup |ens
and controlling said conversion coefficient and
optical axis-centered coordinates for magnification
or reduction in accordance with the detection out put
thereof. 18. A chronmatic aberration correcting method
according to .claim 17, further conprising.the steps..
28f: ZoRVEPRRRYCT RESFEE IO SI aﬂsffEF?Eﬂgs&} hogk T ERiRe  to
conversi on nmeans into an external output image signa
claim 8f dn rddiortdisrid natRosi grabrdand sbfpliePrRgUSang apparatus
external output image signal and/or recording said
or ima&esorshdigup nEgeasignad ifnraheecoidichgdaedi switd9. mgans for
chromatic aberration correcting nethod according to
switch&hdi NbdBwebHr thes canpnitsi Ragohke steps ofaidvkiangdahesignal
output signal fromsaid canmera signal processing
procesggggsn&%ﬁﬁpl§h@faﬁeﬁﬂggée99mﬁﬁgi'f&é@JQnVQEBEQkBQy external
nmedirum and recording information on the driving
. state_of the irj .].ens 4 el . 1 he
1nput (i egfoﬁnn asarieagcﬁ%%&dp%%gﬁ%ﬁrer#sdﬁglgetggcéf‘%gﬁr Ogelnﬁ&] the steps
pi cking up the inmage, or correction information
correspondi ng thereto together with said output signa
in said recording nedium 48 20. A chromatic .
cabaeritingn zopleeRilng 1At hedldccordifly mgans into at least

of

three primary color signals, and
performing the magnification or reduction of the image with
respect to each color of said primary color signal, and
performing arbitrary settings to said conversion
- coefficient and cptical axis-centered coordinates for

magnification or reduction.

21. A chromatic aberration correcting‘method according to
claim 20, further comprising the steps of :

recording information on the driving state of the iris and
the lens image height of the object in said image pickup lens
detected when picking up the image signal, or correction
information corresponding thereto together with said image

signal in said recording medium, and
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claim17 in which said inmage recording and reproduci ng
apparatus or image pickup apparatus further includes
switch nmeans for sw tching between the output signha
fromsaid camera signal processing neans and an i nage
signal froman arbitrary external input or froma

cB%%Q%@l&glgnegéiﬁn CBH[\TEIE%E_O%OITE{)&?ED 1 4he ShHEPS p@Ical axis-

converti ng a Si gnal fromsaid switch neans into at

centere%aStFP ?ggaerlnar¥of0|or ?gfﬁcgtlggd p%{LOQQdE%t%é% in

ion-or reduction respec
or. of sai prlnary color S|gnal and
accordﬁ@FFoPﬁF%gsﬁﬂﬁlFFBF§g§ aL3i% -conver si on
coefficient and optical axis- centered coordi nates for
magni fication or reduction. 21. A chromatic aberration
correcting nethod according to claim 20, further
2@onpk | shngnehecstaEs eftigrecopdirrgtingomedthicon ancthéing to
driving state of the iris and the |lens imge height
claim af7,the object in said inage pickup | ens detected when
pi cking up the image signal, or correction

whifrenpat ion goffespondi ngettt}eeet 0 El{égeté%rcﬂﬂi‘té@ dof the
imge signal in said recording nedium and 4

detect‘e(&ngﬁiél na%c‘fa'l:ﬁiecg %%rc‘i‘t'lo%f)&osefééncﬂ %et aé‘&z?ﬁﬁé:@és on the

- centered coor g)l nates rragnl Catl on

screenlﬁg%?h%%Q%h%oracgogggggggMAégigaleﬂﬂfpﬁggggtheight of the

object.

23. A chromatic aberration correcting method according to
claim 17 in which said imege recording. and reprodueing apparatus
-0r 1mage ‘pickup apparatus further includes automatic £focus
adjusting means capable of controlling a focusing position,

wherein coordinates of said controlled focusing position is
made to represent said detected pixels of the whole screen to be

used for detecting said lens image height of the object.

24. A cﬁromatic aberration correcting method according to
claim 17, further comprising the steps of:

detecting the driving state and the amount of camera shake
correction of said image pickup lens, and

controlling said conversion coefficient for magnification

- or reduction and controliing said optical axis—centerad
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22. A chromatic aberration correcting nethod according

to claim17, wherein a difference between the

coordi nates of the detected pixel and the optica

axi s-centered coordinates on the screen is used for

detecting said |l ens image height of the object. 23. A
coordi AERATA! £5. AReid-Ald;0n GorT eatl N Rtas agEording Lesolution

cl I n i ch sa

aim1 I mage recording. and

reproduci_ng apparatus r_i_mage_.pi.ckup .appar at us
comverpiPh HEA NGl LGEE. aft SREErE Toodd tTad dda ng hsbrg cetected
capabl e of controlling a focusing position, wherein
outputcdgr @cdhdte§tof Os &Pd e ﬁFP&qeéﬂcpgﬁﬁg%ng position is
made to represent said detected pixels of the whole
screen to be wused for detecting said | ens inmage
hei ght of the object. 24. A chromatic aberration
correcting nmethod according to claim17, further
conprising the steps of: detecting the driving state
and the anount of canera shake <correction of said
i mge pickup lens, and controlling said conversion
coefficient for magnification or reduction and
controlling said optical axis-centered 50 coordinates
for magnification or reduction in said resolution
conversion nmeans, in accordance with said further
detected output in addition to said detected output.
51
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ABSTRACT OF THE DI SCLOSURE An i mage recordi ng and
reproduci ng apparatus, an inmage pickup apparatus, and
a chromatic aberration correcting nethod capable of
perform ng excellent correction processing of an
aperture anDunt of an iris and a |l ens i mge hei ght of

an obj ect mge pk ckup |e §¢L6§§k§rOVIded An

output S|gnal ron1a canera S|gn proceSS|ng C|rcu|t
Ls_sel be, supplied t

AEhr onabFe r%%%‘?‘%?‘?or?%%r r%ecfflf%‘?w Gt g @pp&?a&ﬁb‘ar'tura@ image

amount of an iris 31 provided in an inmage pickup, |ens
PleuPlﬁﬂﬂPQﬁRﬁ%hnéﬁ%sf%fc%?%@%EFc G HHiItdR c 0P P BER FohRg  method
processing is perfornmed, fromthe chromatic
capablgbepfat Ponfevnregt iorcehl ¢ent arersuppidred prpcessing cof  an
conversion ratio calculation unit 10. A driving state
apertusechmasina z00md otals| endgt la land foeade posighonodf ahhebject
i mage pickup lens 1 and a canera shake correction

in an Y@6Her pakRupUpphsed rkoptheicaversion ratio
cal culation unit 10. Tﬁ a conversion ratio for each

ol ne e t C
2RO d% é%gﬁﬂl f&&ﬁ Quﬁ%%ﬁg{ Fuﬁ% 1I¥E5%E§%Eﬁ§ circuit 4

aberr tion correction a Ssig

ected in_the chr.o i c_aberration 0 ctian u
Segecéeg Ves%edsljnt%hda a %On‘g?ess%u(ﬁ?l& dé %t _ romatlc
be supplied to a recording nediumin a recordlgg and_ ]
aberratdgpo RS R HiPardtts §7. %&’s’?“%ﬁTu}F%pF"BGHEEdC’f ot t heis 31
recording and reproducing apparatus 17 is
providgdcoprassédaph aigaa ldigronpr esdi ewaridicgitesi8of oabeixel,
supplied to the switch 5. Accordingly, picture-quality
to whiddgramatéoniaccprocagsingais performed, f£rom the chromatic

aberration correction unit 6 are supplied to a conversion ratio
calculation unit 10. A driving state such as a zoom focal length
and focal position of the image pickup lens 1 and a camera shake
- correction vector are supplied to the conversion ratio
calculation unit 106. Then, a convefsion ratio for each color is
obtained to be supplied to the éhromatic aberration correction
unit 6. Further, a signal corrected in the chromatic aberration
correction unit 6 is compressed in a data compression circuit 15
to be supplied to a recording medium in a recording and
reproducing apparatus 17. A signal reproduced from the recording
and reproducing apparatus 17 1is decompressed in a data
decompression circuit 18 to be supplied to the switch 5.
Accordingly, picture-quality degradation occurfing in a

miniaturized image pickup lens can be corrected by processing a
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m ni aturized i mage pickup | ens can be corrected by
processing a 52 picked-up imge signal, and excel |l ent
correction processing can be perforned on an aperture
amount of an iris and a lens inmage height of an
object in the imge pickup |ens. 53

picked-up image signal, and excellent correction processing can

be performed on an aperture amount of an iris and a lens image

height of an object in the image pickup lens.
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