DESCRI PTI ON | MAGE RECORDI NG AND REPRODUCI NG
APPARATUS, | MAGE PI CKUP APPARATUS, AND CHROWVATI 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 oppeprEeetHRY Met hod, in which
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apparatus, an image pickup apparatus, and a chromatic aberration
correcting method which are suitable to be used in a video
camera or digital still camera, for example.
BACKGROUND ART

A video camera or digital still camera, for example,
includes an image pickup lens, image pickup means for converting
image light that passes through this image pickup lens into an
"electrical image signeal, 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; 1is focused on an image pickup




1 surface in the image pickup neans fornmed of a CCD, a
CMCS sensor, and the like; and is converted into an
el ectrical inmage signal. On the other hand,
mniaturization is rapidly advanced in a video canera
or digital still canera, and also the mniaturization
equired for an_inag k S C i ngl
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lens or a few lenses. In addition, in order to
aGhi &ve mhh%ﬁLhﬁ@ﬁﬂ|@#ﬁl%ﬁu¥%ﬁ%t%%npFFoFaﬁﬂglﬁsadvaRCEd in
replaced with a |l ens having a smaller dianeter and is
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pur pose of price reduction. However, w th such
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Speci fically, |n the optical lens, a refractive
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Therefore, there is a problemin which even in the
lens case pahene arhonochrepdacenagelit’s ttakemnsf draelhple, smaller
a color blurring (color shift) appears at an edge of
diamekRe idmfeis 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 lens, a refractive index oI
the 1lens differs at each wavelength of red(R), green(G), and
blue (B} sepérated by, for example, a spectroécopic filter, so
that a phenomenon 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 problem in which even in the case where a monochrome
image is taken, for example, a .color blurring (colo: shift)

appears at an edge of the image.




2 Thus, in order to control the deterioration of

picture quality such as color blurring or resolution

degradation due to such chronmatic difference of

magni fication (also called lateral chromatic
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is ppeckopslgnspobposedi deo cmmr=a. for controlling the above-

‘described detericration of picture quality such as color
blurring or resolution degradation due to the chromatic
difference of magnification.

| Specifically, in the apparatus disclosed; image signals of
each color of R, G, B derived from a CCD (image pickup device)
are once converted into digital data and temporarily stored in
indi%idual field memory, réspectively; further, based on 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, &, B are again combined for
correcting the color shift occurring in the image pickup lens of

a video camera.




3 Meanwhil e, when an image is taken by a small-sized
video canera or digital still canera, for exanple,
hel d by hand, there is a possibility that an image
blurring due to so-called camera shake or the like
may happen Thus, for the purpose of renoving the
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shakei pmgenpi ckide Irens 1Bgopon neTans i nAge het matinvgge of removing
pi ckup surface of an inmge pickup neans 51 including
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an electric imge signal including, for exanple, an
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directions are detected using, for exanple,
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zoom focal length of the inage pickup |ens 50
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I mage pickup lens 50. Additionally, to detect
pickup surface of an image pickup means 51 including CCD, CMCS
sensors and the like and is converted into an electric image
- signal including, feor 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 y correction is made to generate an
ordinary image'signal used for general-purpose video eguipment.

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

image pickup lens 50 operated by, <for example, & user is

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




4 the zoom focal |ength, an operational signal froma

manual input nmeans 54 operated by a user for exanple,

can be enployed. Further, the angul ar-velocity signals
detected by the gyro- sensors 53P and 53Y are supplied

to hi gh-pass filters (HPF) 55P and 55Y, where DC
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Hndthes, ntihei proedarhsedoby tyi §rale st cehadted Py the gyro-
hi gh-pass filters 55P and 55Y. Furthernore, output
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supplied to integrators 58P and 58Y, respectively.
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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 1is
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 example, the image pickup means 51 is provided
with a image pickup surface wider than a size of the original
image, and a necessary image is taken out from the image pickup
surface sc as to cancel out the fluctuation due to camera shake.

In this way, so-called @amera shake correction is performed

in +the small-sized video camera or digital still camera.

Additionally, the following methods are also practiced as means




Additionally, the follow ng nethods are al so practiced

as neans 5 for performng the canmera shake correction

other than controlling the position to take out the

i mge signal fromthe canera neans 51 as descri bed

above, in which all image signals picked up by the

: i ma i ckup ans 51 are once stored in a. nmenor
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canmera shake can al so be taken out by other neans
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and 53Y; for exanple, as shown in FIG 7, by storing
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other 1 h-a conparator circuit 62, the angul ar
information . on the c ta s aE ap_he I cul at ﬁ-gﬁon1
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correction is perforned, if the conpensation for the
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or resolution degradation due to the chronmatic
and $HYferepcexghprBgnkEi Galdwen i FIG. 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 calculated Zfrom
displacement of an image in the background and the like. 1In
addition, the calculated angular information on camera shake can
be utilized in all the above-described camera shake correction
means.

However, it is wverified that, when such camera shake
correction is performed, if the compensation for the picture-
quality deterioration such as color blurring or resolution
degradation due toc the chromatic difference of magnification is

attempted, sufficient correction cannot be made. Specifically,

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




attenpted, sufficient correction cannot be nade.
Specifically, in the above-descri bed device, when the
vector of each entire 6 field nmenory is noved, the
center must correspond with an optical axis of the
i mge pickup |ens; however, if the camera shake
correction is erf r t It of al
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t he past. However, in conventional kinds of system
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deterioration, for exanple, due to chromatic
aberrahian ireasess nathieCealmhengparidrcul Bod y pheture-quality
taking a picture which requires the canera shake
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crease in the nunber of pixels of a picture has been
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in thﬁbé%@*?caﬁPvgvﬁﬁenlBoﬁﬁﬁﬁ@%&H aﬁork%%% of system having a
picture-quality degradation is performed by mgkin

smalli enhmigeod! S4eh ool G1°  BAPAHGEATHAA IFEdGEEE AeTation, for
descri bed above, there has been such a problemthat
examptllke cahﬂwa'ghakehcomaELcloabeamahépnbelﬁ%rfkﬁm%d noticeable,

concurrently. Therefore, inventors of this patent
parti2RRkiradt i @en sk ipievaoysiot ipreopebedhan-équagess the camera

recordi ng and reproduci ng
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-guality deterioration due to
chromatic aberration or the like becomes conspicucus under every
situation.

Specifically, when compensation for the picture-gquality
dégradation is performed by maklng 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 solve the above described problem between

the compensation for the picture-quality degradation and the




apparatus, an image pickup apparatus, and a chromatic
aberration correcting nethod to solve the above
descri bed probl em between the conpensation for the
picture-quality degradation and the 7 camera shake
ggariciéon i n Japanese Patent Application No. 2002-
wever, .as_a.resul f._veyifl caty : :
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59191ab_ove-described smal | - sized video canera or digital
still canera, an amount of color shift occurring is
al so influenced by an aperture anount of an iris and
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lens. It should be noted that the | ens inmage height of
occurtbd iobjent image dpsthameeltnemioptinsalakos-dasneiaf small-
coordinates in an imge of the relevant object. FIG
sized8 SRS @adietat bendhetvaen @i ldpecdmssa anetunemolanan of color
iris (horizontal axis) and a shift amount in a
shi FPIHAEf MDYz 1p9Shihirancakcki Gyt £4 hBeeeupei maoyint of an
co!o;s red: R ggeen: G and blue: B) (vertica
.. axi a i e i i - ,sihend ki
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.9, and_the imge height 1.0 respectively_from
lens-boﬁorﬁh%}&eb?hﬁoﬁ%ﬁs% &t th?si%)PpSre%%%éeash?%ﬁF of the
- image height 0.0 and a |l ens edge is expressed as the . .
objecitneige Aeidgiittance. IFP® hePtefelsidd Sor erher<d; é{ﬁ%‘?ﬁ{ﬂi%ates in
shown the characteristic of a vertical plane
an imEGANGENThALyefeveh& optiecal- axis and on the right side
of the diagramis shown the characteristic of a
hord zopt alhdglsang relation between an aperture amount of an

shift

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) to the optical axis and on the right side of the
diagram is 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. B8 1is

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




(SAG TIAL) 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 anount
of aberration 8 generated dependi ng on the position

ere I| i f
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the characteristic of ght passing through an %E er
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thereof shows the characteristic of |ight passing

side, t htbaghpasivivee paideofofhetheishonpeentrl. kg heyhows the
the negative side is omtted in the SAG Tl AL

charz6haract eri oifi c1euhvepaysirhe thgbtgki dey bepausepdrtie of the
characteristic appears synmetrically. Furthernore, a

iris urHl%I;GE Afudhe ¥t q@le axhSghside M lsliidaet efhef@bf bokhows  the
NTI AL and SAGQ TI AL, and the positive side shows
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of red (R and blue (B) are shown by relative val ues
charaggegi8ERC( G CURERDr didlyl v,thd |§1@H&erstség8 froRfErESe  the
8 that the direction where the chromatic aberration
charaappeassiandppheransumuetrhepedy-are fluctuated
dependi ng on the aperture anount of the

Furthermore, a unit of the vertical axis is 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
clese to the center of the lens. Moreover, the characteristic
curve of green (G) passes through the zero point, and the other
characteristic curves of zred (R) and blue (B) are shown by
relative values to green (G).

Accordingly, it is understeed from FIG. 8 that the
directicn 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 occurred in the above-described lens,

but also color shift generated in the image pickup lens with




iris in the imge pickup lens and the | ens inmage
hei ght of the object. Hence, there arises necessity
for correcting not only the chromatic aberration
occurred in the above-described | ens, but also color
shift generated in the imge pickup lens with 9
respe%gs%%Pﬁjﬁg éﬁgr@ﬁfétu%%uﬁ%DQﬂ§ Phethesisrish@ngntheens image
egs i mage el g L ofbthe object. This application is
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helghbr?ﬁltﬁ? %??eﬁ{Cture-quality degradation such as the
col or urring and resol ution degradatijon caused_b ,
Thes aRgAiFREACRoA HM UL TR JBEFT &t o?P%Iu@g?getﬁE‘g aims to
m niaturization of the imge pickup Iens and the
solvel ithe, midfionstpés DictuifEciueddity dmtadation sueh as the
pi cture-quality degradation only by the image pickup
colorl ensuratidd ursher treeohecessit yddaradedriact i nguehd Dy the
color shift generated in the inmage pickup | ens also
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_ iris and a | ens inmage  hei ght of an _object ther,
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axi s-centered coordinates for the_magnification or
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si gnal .

the aperture amount of the iris in the image pickup lens and the
_1ens image height of the object.
DISCLOSURE QF THE INVENTION

In claim 1 of the present invention, means for 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 for the
magnification or reduction of the image in accordance with a
detected signal.

Accordingly, picture-guality degradation that occurs in a
miniaturized image pickup lens can be corrected by processing of
a picked-up image signal, and excellent correction processing

can also be performed with respect to an aperture amount of the
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Accordingly, picture-quality degradation that occurs
ina mniaturized image pickup | ens can be corrected
by processing of a picked-up inage signal, and .
excel l ent correction processing can also be perforned
with respect to an aperture anmount of the 10 iris and
.y S -i_mag t.:0f. it ' i i : :
ris R e U g o el i O chwee picku
present invention, since signal conversion neans for
converting or inversely converting a signal output
fromresol uti on_conversion nmeans into . an external,
SUEBOETY neRfeCTGHE &P aC+2EBr di ngti N &FGFEPtanghventLon,
external output means for outputting the external
sinceoutspgnalmagenvsingian amd/aers r oot di fep et ¥epr deici hgversely
nmeans for recording or reproducing the recording
converfagg % grhianaln cutredoridiany medh um o comedustiesh mdmns into
i mage signal on which the correction processing is
an expeRNMeRd; AR bﬁnéf@%ﬂ@ﬂai No2 EeGdlimymedinggsusignal and
as a flexible disk and sem conductor nenory card and
u 0 ronal «nyLd at ‘
exterfll MR n P g oo TS Hhe AR AR inage
. iLnventjon, since.the i gnal_ output_ from canera Si .
Slgna&r635%g¥hgrﬁﬁgﬁ§l%%na8§ %FaégFPé%JF% ?%%ngegngfﬁﬁgﬁgﬂlng or
' medi_.um by the recaording and repr.oduci ng nmeans, and .
Ieproidﬁf:épﬁatt?ééh XS e " il%aﬁg s?tﬂa&l‘gﬂoflft he r?%@ﬂiﬂﬁ? cReptum are
| ens and on an anount of canera shake correction , .
includetecttée Bynadet ecitdrend rdarid vientpe ckP R D PheP T PRagRS1nNg 1S
is recorded in the recording mediumtogether with the
perfosivgdal caut pp¢ recorded in a recording medium such as a

lens.

flexible disk and semiconductor memory card and can alsc be
output to an external video apparatus and the like.

According to claim 3 of the present invention, 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 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.

According to claim 4 of thé present invention, switch means

for switching between the signal output from the camera signal

11




fromthe canmera signal processing neans, the inmage

signal can be recorded excellently even in the case

‘Where there is no tine for the correction processing

in continuous shooting and the |ike. According to

clalnL4 ofbthe present invention, switch nmeans for

switchin et ween the.signal _o t - a
ProcespyRdl M Jor Sggssﬁ”hglrr?g s gﬁg}lg# igrrlfacgrg] é?gﬁg?ﬁ?orﬁ};temal
_ arbitrary external input nmeans or_.recording and.
inputy @eedduchhg LREARS NS 1T uAERT CERCEREndIeH ot £ hdPctuded, 2

swtch neans is supplied to the col or signal ,
signatorfumrsi bhemesavis,crandeedat el AeRRS1F3 Foviled CRileR ignal

user interface for performng arbitrary setting to
convelBeononyeiss on ancbetbncieht reemhs hésoppreaided with a user

axi s-centered coordinates for the magnification or
interFgedUCt F9R, =0 fdtadi reor ket k@B rpr osessimy afo anhei nageversion

signal recorded by other camera apparatuses can be

coeff%?%ggEWQQu?x%ﬁkle@ﬁ% %sf@%ﬁﬁ%LQﬁpE@r%Bai@&5&&&n£f@% for the

sentflnxentlon, informati on on the driving
.state.of the | pi ckup | a - :
maons 3568100 01 AORHSREH B SRR o Ut RE A Wi daing of o

. means when picking up the image signal is recorded
inager ogeehén WO | fige SiGHal THTHe (RGTA RGeS o2 B
medi um reproduced by the recording and reproducing
perforpans excheé leohersi on coefficient and the optica
axi s-centered coordinates for the magnification or
redivetiion i rtd heckasol ubi onfcorver sigresrsdns breention, the
controlled in accordance with the information
infort@RHOAUCEd Biet Rerinaeer ditgrands repr odusgag piedany, s and
that the correction processing of the
the amount of camera shake correction detected by the detecticn
means when picking up the image signal is recorded together with
the image signal in the reccrding medium reproduced Dby 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 controlled in
accordance with the information reproduced by the recording and
reproducing means, so that the correction processing of the
image signal recorded in the recording medium can be performed
excellently using the same camera apparatus.
According to claim 6 cf the present invention, a difference

between coordinates of the detected pixel and the optical axis-

centered coordinates on the screen is used to detect the lens

12




I mage signal recorded in the recording nedi umcan be
perfornmed excellently using the sane canera
apparatus. According to claimé6é of the present
invention, a difference between coordinates of the
detegted pi xel and the optical axis- centered
or, at es reen | S SNS
lmagelg ﬁég eléﬁt of t%é 55 &¢ &:g%%ﬂ%ﬁygéé?corﬁgétloﬁlng of
processi ng_of the inage Si naI be erforned
the l@%@@l?éﬁ??§ C%Bc%?d?ﬁﬁ oI a?ﬁ?%fﬂ?n " present
i nvention, automatic focus adjusting neans capabl e of
doapreininga £6eimi Ay pbsithiconPr ¢SS hcigdegtion, automatic
coordi nates of the controlled focusing position
focusl epriesenhgt headet ectped 1pi xd soft ndid Wl Seresinargcsition
are used for detecting the I ens image height of the
is 1RPi€std, sxddati e t«ehr offat t ke aberratdldrecotpeasioy fpesition
an unfocused portion can be sinplified, and a circuit

repre%%?ketﬂgwﬁﬁ%%%ﬂght LiBe1 POVWET tHONSMMDE | 8Rre€ANENEl are used

mgre d ens data storage menory, and the like can
' uce egt | di C
or ASISELBOL RO e n] o e

pi ckup | ens and the anpunt of canera_shake .corr ctlo

Chrom&?écfﬁhﬁﬁﬁaQ%%%éFEEEQWEQ%O er 8P of™ 38&#?F8.&ﬁf%

_ the optical axis-centered coordinates for the i

simplaggeidhi caarichn or CHEQUYAH onSFmlthe PESEFEFRBA time,  power

conversion nmeans is controlled in accordance with

consus@itd chyr ttoert rdét ectfédaget, puterisn deddi t$torrade sagmory, and the
detected output, so that further excellent correction

like R=@C@sSiraducell theakmgge signal can be perfornmed.

ncan be

According to claim 8 of the present invention, 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 resolution conversion means 1is contreolled in
accordance with said further detected output in addition to said
detected output, so that further excellent correcfion processing
of the image signal can be performed.

Further, according to claim 9 of the present invention,
means for 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
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Further, according to claim9 of the present
i nvention, neans for enlarging or reducing an i nage
for each of the primary color signals and neans for
detecting a driving state of an iris and a |lens inmage
hei ght of an object therein are used to control a
aonver si on, coeffjcient ticak I.S- r
for tij or'tf HAT elscatfs’é orO%t hree%gt% [ cgfi ?r%eorﬁ?e %c?ﬁonaco%ordance
, the image  in, accordance wth a detected signal.
with acdgkar %@y?l%?%fure-quality degradation that occurs
ina mniaturized inmage _pickup |lens can be corrected |
Bgcprocegly ng rHCt U pitledd Lyp FR@ERAEt Heval Shahg occurs 1in @
excel l ent correction processing can also be perfornmed
minianiirhzedspeaget piakugpéensr eaambentcasfradied iy Praressing of
the Il ens i mage hei ght of the object in the inage
& pidiskup lepge RHGher, aedorekdagl Yencl gomrddtdbnt herocessing
present invention, since signal conversion neans for
can 2G90VeJ NG QfrddW 6f SEL Yre S9QVETr £ NENA aPleGRBrOWtin: of the
- romresol ution conversion neans into an externa
s p [ ' | Qr r roqi [ S ;
tris Qe TR o i STttt (o e Sarnalbe pickup
out put image signal and/or recording and reproducing
nmeans for recording or reproducing the recording
i mage signal in a recording mediumare included, the .
Frageesi gt COift i chot e addt r 8Bt i PRreces§srgy stnvention,
perfornmed can be recorded in a recordi ng nedi um such
sinceas sagnbliexidsheedissionandnesens cdrducte VASHDO cav®l ahdversely
can also be output to an external video apparatus and
convetrhenbi ke signal output from resolution conversion means into

lens.

an external output image signal or a recording image signal and
external output means for outputting the external output image
signal and/cr 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 in a recording medium such as a
flexibie disk and semiconductor memory card and can alsoc be
output tc an external video apparatus and the like.

According to claim 11 of the present invention, since the
éignal 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 imege 1is

14




According to claim11l of the present invention, since

the signal output from canera signal processing neans

can be recorded in the recording nedium by the

recordi ng and reproducing neans and i nformation on

the driving state of the inmage pickup | ens and on an

ampunt of canera shake correction, de te ;
recorgatecti CHeneRRe AHER ORI 9 SLRE T tagd (Y pgnal output

recorded in the recordi ng nmediumto her, with t.he
from Eh@n&ﬁmééﬁpﬁﬂgnﬁﬁoﬁﬁpﬁésééﬁﬁfEmﬁpﬁngﬁﬁﬁ? fgroal can be

nmeans, the inmage signal can be recorded excellently
recordeéneknel hentdgeewhar ént &re casenohenge Fhere tife no "time for
correction processing in continuous shooting and the
the cbirkectAesopdbagstongl ahnrddtbdfuohe phesehhgi avéntheniike.
swtch neans for switching between the signal output

hrepybhegcangr a1 Signab peecessd ngreans andvantioage switch
signal fromarbitrary external input neans or

means;ﬁ%ﬁ{?%ﬂgtéﬂgnﬁe@kﬂgﬁ%hngj@§a@§gh§l.iéﬁﬂﬁﬁﬁgdfr@mSEgﬁﬁ|camera

e switch nmeans is supplied to the color signal
, onver si on. neans, _and contrgl IS id Wi :
signed (REPCRRFEPPacBe#oT ot ofﬁ%ngﬁg‘blt%§§§g§et??ﬁg t%Pbltrary
the conversion coefficient gnd the optica

exterarils- eBRANEr eB°RDBBr dPhateC K % hé FaghPPrestcoRIor means  1s

' reduction, so that correction grocessing of an jmage

inclusliegnal a r edarddd Byoot Hre caneEaD dppirat dSesS'eRnl to the
performed excellently. According to claim 13 of the

colorPr €5@mali nventsrcan,ort heeahaf oratat | ornomolhenedivi g provided
state of the image pickup I'ens and the anmount of

with CAMBEArshake wrdecEben deteetmthdbythet detectieaning te the

conversion coefficient and the optical axis-centered coordinates

for the magnification or reduction, so that correctiocon

processing of an image signal recorded by other camera

apparatuses can be performed excellently.

According to «claim 13 of the present invention, the
information on the driving state of the image pickup lens and
the amount of camera shake correction detected by the detection
means when picking up the image signal is recorded together with
the image signal in the recording medium reprcduced by the
recording and reproducing means, the conversion ccefficient and
the optical axis—centered'coordinates for the magnification or
reduction in the resolution conversion means are controlled in

accordance with the information reproduced by the recording and

reproducing means, so that the correction processing of the
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means when picking up the imge signal is recorded
together with the image signal in the recording
medi um r eproduced by the recording and reproducing
means, the conversion coefficient and the optica
axi s-centered coordinates for the magnification or

image L SUELIOTL D0, [ S5OLUL] O EOUSLILODIENE, B pextome

_ or mat 1 on
reproduced by the recordlng?and reproduci ng neans, so

y
excelipatlyhesther BREi R Pr oTCBISF NPT ¥ he- 15 i nmge signa
recorded in the recording nmedi um can be perforned
Bxcektengl y tysi nglade safe ednertheppBEaEEsT AJCORGAGR, 2
to claim14 of the present invention, a difference
difrebehveeneopsat nabvesdahatbhe def eched pekebtadd nirel and the
optical axis-centered coordinates on the screen is

opticH3€dak0s-detestelinecdonsiddmge hei ghiheof sdreeabj est,used to
so that the correction processing of the inage signa

detec%antﬁg perfar med. excgllgntl yorAccQedi pgiket ¢l aky Idhat the
of the present 1 nvention, automatic focus adjusting

ans capable of contrallin ocuysi positio [
CorrenﬁéfﬁdeagoggaﬁaF%at%% g?h%hgﬁ%%%iroﬁﬁg%lfogﬁéinge performed
position represent the detected pixels of the whole
exceldgpgéii-and are used for detecting the |ens imge

hei ght of the object, so that a chromatjc aberration ,
aorpediingn for caaimnfdcsledtpor Pir6redan pevention, automatic

sinplified, and a circuit scale, processing tine,
focuspeWBizs tdemS uhfarisorapediter aif sofniverkl inens facasing position

_storage menory, and the |ike can be reduced greatly.
is included, coordinates of the controlled 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 én unfocused peortion can be
'simplified, and a circuit scale, processing time, power
consumption, control software, lens data storage memory, and the
like can be reduced greatly.

According to claim 16 of the present invention, 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
means is controlled including the detected detection output, and
control for the magnification 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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According to claim 16 of the present invention, the
driving state of the imge pickup | ens and the anpunt
of canera shake correction are further detected, the
conversion coefficient for the magnification or
reduction in the resolution conversion neans is

nt it conlﬁ + n?%rg%#?lﬁrér;eccgeg%fdlﬂegfcﬁﬂé)fbl%gé}% invention,

gni fication or reduction

cal ,axis- tered coor.dinat f

means EOFhEPEFEE%ﬁgrOéxESEFSﬁPg @grﬁg@tloﬁﬁﬁ?é%ggglngqggg primary
the i mage signal can be perforned. 16 Furthernore,

colorag¢enrdifigang @ﬁépﬁlf?roﬁeFﬁétBPé%é¥h GHE it %n PG ens 2
for enlarging or reducing an inmage for each of the

drivipgi maege cof ornsiigial srahoa nméans fiseafeteeiohy PA BRe obJect
i mge pickup lens a driving state of an iris and a

are useds ddmgenbeblht aforarerchjcect coaf fiasedtt endonprtdlcad axis-—
conversion coefficient and optical axis- centered

centeEQQr@dﬁ¥d%i£E@étf@k”ﬁﬁ@'&!?@Mﬂﬂ&éﬁuﬁﬁdﬁﬁtk@ﬁu@fleEOf the
i mage in accordance with a tected signa

lmageAEﬁogghgghé cQ'ﬁﬁgBe qHé%é&yigegiagél'on that occurs

thri ze i mage pic | ens can be corrected
cessing of i cked- Al e nal , nd :

By e BFRERE oy mita i ibcedel i Beantarss wedlereriy =

~ with respect to an aperture ampunt of the i.ris and £
niniathelpeRs (FRAge PHEIRL 1615t RETORBAOTTF T RS (hhge 0ce5sing ©

pi ckup lens. Further, according to claim 18 of the

a plipresem |lm@@ﬁt|©hgna1hea@dgné¥0©hi©®¥ fqosmedieéon  processing
: resol uti on conversion nmeans is converted into an
can a@xbemnalpottdutied Mageh stgopécor ta recapdintgire amount of the
iris and the lens image height of the object in the image pickup
lens.

Further, according to claim 18 of the present invention,
the signal output from the resclution conversion means is
converted into an external output image signal or a recording
image signal and the external output image signal is output
and/or the recording image signal is'recorded in the recording
“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.

According to claim 19 of the present invention, since the

signal output from camera signal processing means can be

recorded in the recording medium and information on the driving
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i mage signal and the external output inmage signal is

output and/or the recording inmage signal is recorded

in the recording nedium so that the image signal on

whi ch the correction processing is perfornmed can be

gecirdeg in a recording medium such as a flexible

[ and sem conduct or _nenpy ard. n I : :

Statezﬁ p%?t%f%ﬁ]%&{éﬁﬂ%lf%?%e%ma %a%%%ggga% Fﬁ% ?&Pg%m in the
_ ccording to claim19 of the present.invention, since
lmagethElchﬁnaﬂeaétpGFtFFBﬁﬁcaﬁﬁ?g stﬁangro%ESSFE% anesr O

can be recorded in the recordi ng nedi um and
correchionmamifmrmat ithe GringsRPPANGt Bhereto ansi MESOERga in the

the I ens image hei ght of the object in the inage
recorfiekupnéensmdet@pttate when thi ckhag aptphe isteggel ,or the image

correction infornmation corresponding thereto is
signafl€C@iiask i Pedbeded e69¢8i Dgntiedi ufrehoget htte védde tdieere there

out put signal, the imge signal can be recorded

is rxﬁﬁgﬁﬁ%efgkytﬁ%e%o&%eE@@oEai%tﬁﬁﬁﬁﬁjﬁfeﬁﬁ coStMudhdeshooting
for the correction processing in continuous shooting

nd_t.he |like. According to claim20 of the present
and t%ﬁvéﬁ??dn, switch neans for swi tching between the

signal output fromthe canera . signal processing.neans__.

B oRHLPARGEOST GHEAT f PO 3 af BEt iyt o R At =" e
or recording nmediumis included, a signal from the :
meansswiethsHearbing dvrivertredtRat ¢ 1@ AleaSt LR A ed TPFI Mty Camere

color signals, the magnification or reduction of the
signalnmageodsss ey f oered witch aesgewtge oskaehl cirom ofn t Rebitrary

primary color signals, and arbitrary setting is

exteP@Nf ol ARG t @rt heecfeIFi @Bdium 1s included, a signal from
the switch means is converted into at least three primary color
.signals, the magnification or reduction of the iImage 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 Zfor the
magnification or reduction, so that correction processing of an
image signal recorded by other camera apparatuses can be
performed excellently.

According to claim 21 of the present invention, the
information 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 or the

correction information corresponding thereto is recorded in the

recording medium reproduced by the recording and reproducing
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coefficient and the optical axis-centered coordi nates
for the magnification or reduction, so that
correction processing of an imge signal recorded by
ot her canera apparatuses can be perforned
excellently. According to claim21 of the present

i nyention, the. . infqrmt on . rivi st ;

meansy p OEFFgegndwéﬁhth%ggnoaﬁ%%eofE%gﬁggé shake g%%feg%?%xerlon
in the i mage pickup |ens detected b t he det.ection

coef FhEARR LW pEBRI R i d he o FAEgE oL SRER Soqfuiared! for the
correction information corresponding thereto is .

magniféeorded PA EREUCFAEBr ARy TGS rdd REP IR 1dRe With the
recordi ng and reproducing 18 neans together with the

inforiumagensirgpabduard, t e cbaertdicorcomraffial emocaipite of the
optical axis-centered coordinates for the

imageMARidd1catd@frdEad r eduehieonr exer ion roediedmi man be performed
accordance with the information reproduced, so that

exceiﬁ@ﬁtﬁgrﬁ§95b09h9r98ﬁ§3tﬁﬂe95 bpBarhtBge signa

_ recorded in"the recordi ng nmedi um can be perforned

gé%%' Lﬁﬁ]g'zg tg;?i t”rglém SaPe GAITEr &, apParakuse ACGRIHitin, a

0 clai e present invention, a difference
bet ween_ coordi nates of the dege ted pixel dé5h
i » . th
diffeggpreal PakY S ePErEG"E665di R tggm%nBFﬁ CE%?Q ﬁjgg' and  the
~used to detect the lens inmge height of the object, d :
opticgd t RALSrRENtEERFecEPRFOHRVERSSi®Ry df& heTEPage <igndf® ©
can be performed excellently. According to claim?23
detecaf the phlesent iivagent heaghiut offat Fbe f 6BUSChd] usPi nghat the
nmeans capabl e of controlling a focusing position
correction processing of the image signal can be performed
excellently.

According to claim 23 of the present invention, automatic
focus adjusting means capable of controlling a focusing position
is included, coordinates of the controlled 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 cdata storage memory, and the

- like can be reduced greatly.

According to claim 24 of the present invention, the driving
state of the image pickup lens and the amount of cemera shake
correction are further detected, the conversion coefficient for

the magnification or reduction in the resoluticn conversion

i%




Is included, coordinates of the controlled focusing
position represent the detected pixels of the whole
screen and are used for detecting the |ens inage

hei ght of the object, so that a chromatic aberration
correction for an unfocused portion can be

means lﬁecbgt%glleadl%cﬁhﬁgHg t%%al tégﬂ§§§§ﬁﬂ§: kﬁpoutput and

consumpt i on, con tware, |ens
storage nenDr d the I|ke C e reduc re _
contral &PYI g G ORE B (He ﬁt@geﬁtom n??‘ c aﬁhcyal axis
driving state of the imge pickup |ens and the anou
centeppdcarrrd SRlkes dorreeffermade IRt AdtdefBELRET t?ﬁFEllent
conversion coefficient for the magnification or
correcedlunt booceasihe pésthat inageonvensl opan 19e npentormed.-
controlled including the detected detection out put,
BRIEFaDNdscroptrol HerprRheinegni fication or reduction of the
optical axis- centered coordinates is perforned, so
that further pxcek! effaq oK r eoldvam receeehmggtcat:men of a
I mge signal can be per%orned BRI DESCRI PTI ON OF
. El l,qc r
video Salr 395 | Sierd Xgdo A ﬁﬂ%tf?%ﬁsttate Fecoraing
canera 0_whi ch an knage recordlng and reprg? C|n
and - zEBEPIRGE"IancPRAGBTBF ckup apPAF &t usP or “&F
~ aberration correcting nmethod accordi ng to an
chromaihedi neperBRt iR prevermct Hvent st apacceéfdlﬁse o an
is a block diagram show ng an enbodi nent of a
emboddéorhitgufathenpoesantelievantipar i st ApP&sed: FI GS. 3A and
3B are diagrans for explaining an operation
FIG. 2 is a block diagram showing an embodiment of a

a

configuration of a relevant part thereoi;

FIGS. 32 and 3B are diagrams for explaining an operation

therect;

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 for 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 pdsition of three primary colors. of light at

each image height.
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thereof; FIGS. 4A and 4B are diagranms for expl aining
automatic focus processing; FIG 5 is a diagramfor
expl ai ning chromatic aberration and an iris; FIG 6
is a block diagram for explaining a conventiona
canera shake correction neans; FIG 7 is a diagramfor

expl.apnin f,..an I ' characteristic
BEST @BﬁbekﬁhagﬁgﬁgiﬁngH gﬂgefgyg%%fo@etmeen an aperture
ampunt of an iris and. a shift anpunt of a
BP8t ur=95iH nglpYsThtish oflr{%ugspri]ﬁﬁ?ﬁ}scolf&rs gperforming
l'ight at each inmage height. 20 BEST MODE FOR CARRYI NG
magniOUTaTHENl NVENHIEONCEH@Tpr e5erdn | AVERE onlFicl iR Reahs ©ach
for performng magnification or reduction of an inmage
colorWwi bl respeatyt ocedch eoborlof apdi nmegneol bprsigaatcting an
and neans for detecting an aperture anmount of an iris

apertdfd anleRs idmoe herohtand anlebiedinagen ridhtageE an object
pi ckup lens, in which a conversion coefficient and

in aﬁK%#Q géEﬁPﬁeQEﬁﬁﬁd:ﬁ?oﬁﬁigﬁtgsdaﬂhéyﬂﬁﬂﬁiéﬁﬁffﬂbﬁgnt and
reductio of “an 1 nmage are controlled in accordance

. Wi.ith a detection out ; d ' ' .
OB Sl BN, AT SO AT oRburt ol i qo 0% ox reduction
m niaturized i mage pickup |ens can be corrected by .
O 2B otBSSFNGEEF o PhEkSR T [iagd SIGHAT. and WRcerl et ©ooton
correction processing can also be gerforned_in t he -
outpuitpagend clagrwiding to this, picture-guality degradation

occurred in a miniaturized image pickup lens can be corrected by
processing of a picked-up image signal, and excellent correction
processing can also be performed in the image pickup with
respect tc 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; FIG. 1 is a block 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} 1is
focused on an image pickup surface of an image pickup means 2
made 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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respect to the aperture anmount of the iris and the
| ens i mage height of the object. Hereinafter, the
present invention is explained referring to the
acconpani ed drawi ngs; FIG 1 is a block diagram
showi ng an enbo?inent of a configuration of a video
. anera o ita Stl| r 0. Whi d4T8ge
1n01u$%8%r5i +é%?%%rgﬁ C|ng pﬁ%?%tugg g%ﬂgﬁﬁé% p.éeﬁﬁe {0
apparatus, and a chromatic aberration correcting
Cr) Shﬁﬂﬁéﬁraé@érﬁ?ﬁﬁp%% the present invention are applied.
In FIG 1, inmage light froman object (not
Thhasumatg@d)s:a@alf ocusaePhl ot FAage &}/&L&P%‘{ﬁlf% gfircuit
an i mage pickup neans 2 nmade of a CCD, CMOS sensor or
3, arichethé kembheoughyrarn i mgenpicclaipg | 8nsmdt dad dogverted into
converted into an electrical imge signal 21

1mage'QﬁhHﬁ'B§ a | gy pesrersirgnal. (M)rangr t wohis converted image
color-difference (Cb, Cr) signals, for exanple. This

I
cacs YPITE (72 B S N Rsseag snsiru ) siona
convert e

_ t 0] t :
PLOCeEgtH'Her © trméagonvertegﬂ‘ J%é%%?%é}%imgﬁﬁédthe tike s
canera signal processing .circu
-~ perfogheghain| S16atPed fgﬁccc&s?semqronaaﬁd TherkeaPy IFRY s ignal
performed in digital proceéessing,--and an ordinary inma
used signmat gesedFloPugrgererdldgsur peBar#lHdo &@ppt 'gurther'
formed. Further, an output signal fromthe canera
an OLﬂjng’talsingbsﬁrmg checobmesai sigselleqertdnpiasGingis 4 is
and is supplied to a chronatic aberration correction
selecHd H@ 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 yaw 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 89
in a control microcomputer 8, for example. Further, such_driving
state of the -image pickup lens 1 as a zoom focal léngth and
focal position is detected, and is supplied to a conversion
ratio calculation unit 10. It should be noted that an operation
signal input by & 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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On the other hand, angular velocities in the
directions of pitch and yaw due to a canera shake are
detected using two sensors 7P and 7Y, for exanple,
and the detected signals are supplied to a canera
shake Forrection vector calculation unit 9 in a
ntro nm.croconpy f X S
Clrcu? PR 98¢ aF&°5¢F ° bﬁe |naggxlp§$c%gg‘iﬁ%er§é&rlﬁcg§{ed zg%% example,
ocal | ength and foc osition is
i the sHIRE (PH R T REPEOE AR EdraLRbrontE F0 2 in the
It should be noted that an operation  sjignal inpu
contrglusekcfoepmritifnudl obe¥ atd e R fput ikt %lChf&t“e angular
exanpl e, may be used for the detection of the driving
informbaten off tite iimege phikop | éassll Fludteetedpdvatifghscamera
equi val ent to processing encircled by an alternate
shakel QRO ARG isher.t mMashednlorke i ddieesbosesldescoibeckti@? vector
circuit configuration shown in FIG 6 are perforned,

calcuﬁ%%e@x%ﬁplﬁhls'BOBQ§o§aﬁﬁE%dﬂﬁﬁﬁhﬂéﬁr@Clsoﬁuﬁggh@ﬁ to, for

[culation unit in the control m croconput er 8
mpl Cc a r 0
cxansl, HALErqlt VICHL ol s o g LR Lon lera ona

shake is obtained. Furthernore, a canera shake
correggif8eti on vect or calculated in this contro

m croconputer 8 is supplied to, for exanple,
Plraddepi tRUp Fians @nt@PEéPﬁér Aive eRmere s r%]eefet vector of

correction. At the sane time, an optical axis-centered

the sShafe weotiom ofienshel | mege ghitekumed efisom |&hisht semeda shake
fromthis canera shake correction vector, and is

| corresypphl egkdont heaghr ogatdupm@hssd atborthe 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 shiit vector in the
taken-out image signal 1s obtained by.reversing a positive and
negative sign of this camera shake correction vector.

Further, an aperture amount of an iris 31 provided in the
image pickup lens 1 is detected, and is supplied to the
conversion ratio calculation unit 10. Hereupon, a centrol 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
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correction unit 6. Specifically, the canera shake
correction vector is equivalent to a shift of the
optical axis center of the inmage pickup lens 1, and a
position at which the image signal is taken out from
the image pickup neans 2, for exanple, is controlled

N i n accordance w th this.cane S : e}
the a?@EFEF? ?ﬁ@ﬁnttﬁﬁb ?cﬁflax?g cgg%gﬁgg ES%Y 3@%?%% control
. in the taken-out |na e signal is obtaine

signa} egBAsPRETACHEBI ELUBAANE N BEAIINE Si% A et omiapat of
shake correction vector. Further, an aperture anount

the apéranreresositpebvidedirhst hé- inage pickup lens 1 is
detected, and is supplied to the conversion ratio
Eak@hbatl0@oumdhnh@eskbmﬁﬂpcm pigehtr oo sivgralh feemection
an automatic aperture nechanism (not illustrated)

proceg§hﬂ8fispﬁeiﬁgekﬁﬁfdﬁﬁﬁﬁ gtecars@pariald ofirsm gndle felommatic
he fmanual operation input neans 11, for exanple, can

aberrg%lgﬁe%oggécgﬁgﬁggh?g 62%dw¥%éﬂE%ﬂ¢H§%fﬁﬁn&ﬁtﬁg ERBculation

these control signal and

unit eratl p%féggﬁ%ﬁggg%g%gﬁﬁe%hgsa@iQQ%urt éylﬁgéﬂgﬂlfg vector

e ifis
coordlnates of a pixel to i ch
p C correctlgeﬁrgyoce ggtained

of thes ¢Rfiifer perFof n€BRAFE Sdppti®ed F78m PRE
aberration correction unit 6 to the conversion ratio

from cdleutancon sheike 10rzawel owi FEEEERcE S roprafred as & lens
above-descri bed shift vector of the optical axis

imageCemdghtof of he nemage) @ittkufhkens obtwenedon f pefmithefor each
canera shake correction vector is obtained as a | ens

colod g?ggcggﬁﬂtﬂ@té%f strherrabj @stt rdheni cPocamverst oh fat aocordance
with the aperture amount of the iris 31 and lens image height of
" the object, and the driving state such as above—described zoom
focal length and focal position of the image pickup lens 1.

| Moreover, this cenversion ratio for each color calculated
in the control microcomputer 8 is supplied to the chromatic
aberration correction unit 6. Specifically, ratios KR and KB of
a change of an image due to chromatic abefrafion shown in FIG. 5
[a ratio KR of an image size of red (R) and a ratio KB of an
image size of blue (B), where an image size of green (G) 1is
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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color is calculated in the control mcroconputer 8 in
accordance wth the aperture anount of the iris 31
and |l ens imge height of the object, and the driving
state such as above-descri bed zoom focal |ength and
focal position of the image pickup |lens 1. Moreover,
this conversion ratio fo& ggcg col.or cal cul at ed

i

FRESEoONLFSI %Wﬁu§% OSU%I-[LL)?i ancf u{:ﬁeamoiurr]lt of the

- chromatic aberration correction unit 6. Specificallg, .

iris 3t | esd KRhendl KBS o magec ifigih fof an GhfagePdeet ¢ gre obtained
chromatic aberration showmn in FIG 5 J[a ratio KR of

from arthemagehsrzetefipetic(Rcuame a ¢ati F KB of Ban fiowageexample.
size of blue (B), where an inmage size of green (G is

Speci@ssHMed, toike Hire glet etnenedidceerdcng tim t hehe vertical
aperture anount of the iris 31, the |ens i nage hei ght

direcPfichhe object, theszoBriQgalndsengbh and doheclo6al amount.
position of the image pickup lens 1, and the I|ike,

Then,gn eet(g){q.(:“thgt hﬁgg;e(SRs%%% %gtﬁﬁe?%tlﬁien%gtﬁ@m(ﬁpeﬁ% reduced to

‘ I on~sign e ratios KR and KB to
: the_ aperture amount_of the iris, anﬂ#the ens |j
matchpeithft  3f1eGfe éﬂ$eé¥mhr§§ﬁﬁ%ﬂréaﬁﬁ?ro khe LSPS LIBGSI1e, -
_ characteristic curve of FIG 8, for exanple.
diffeggaerf ildalRstureHGREY (BRS i 1977 efite tPRSEnE WO colozs are
vertical direction in each color corresponds to an
read émomecpeonhamaahErisThen;umhenthEIGnaée size of the

blue light (B) is reduced to match the imge of the

gieeReki, ghih &S thbodietampinge areali f feoencehe ncharacteristic

picture-formng positions of those two colors are

curvel 636 Frem tde;ghar@agat existhtecunve @h FhGadbitrary 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 pm x 2.7 um,
for example, the difference becomes 20 pm/2.7 um = 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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Further, when the difference read fromthe
characteristic curve of FIG 8 is, for exanple, 20 pm
in arbitrary aperture anmpunt of the iris 31 and Iens

i mge height of the object and a wunit cell size of
the i mage pickup neans 2 is 2.7 umx 2.7 pm for

_ xanple, _the differen 0 "/ = . ;

'accorg?Q%IEO §néopﬁeffﬁggeﬁgpgﬁﬁéngiﬁé?%;%ﬂéa?ﬁ%Hqiﬁgrghﬁﬂ%lke of
with the imge of . the green light (G _if, su . :

the l@éﬁ?e?tlf%ﬁppﬁﬁgésgi g &8¢ &diciFrg KE{ ha?é‘“%/\lffﬁeoc%r?algnee%ym this
7.4 pixels is perforned on the image of the blue

mannefjight (B). Thus, the ratios KR and KB to the aperture
anmount of the iris 31 and the I ens image hei ght of
Fhethbjrectpware dwiropt asnehowr ofmt eL@bove- dEser Epadrle, 1is
characteristic curve of FIG 8. Further, since the

perfoZ@@f Pasi tihe angntogatiposkbeopaatenfi xedratctdon unit 6.
certain point in the characteristic curve of FIG 8, a

' Speci%heghéygoﬁv%ﬁﬁk%ﬁ o0 thQr SardECtd ofs PipeTiRd 44 a matrix
the chfomatic ™ aberration correction unit 6 is

opera%gg%i %gﬁgﬁﬁ?qging ﬁerFE%nv%§sg%%0Hﬂ&ﬂ£ {19 828998 described

ocal ocal position and the like of the

. image pickup lens 1 to the ratios KR _and KB qbtaiped_.
Lumingfogn @) e Bt ﬁEP, E P&Eé%éif%raeé‘cs EQA%%W o ignals,
2, for exanple, is perfornmed in the chromatic , .
for abePPAE; oritlted r SOTE6N RRIPABY T fil&al 1§ £lsi grgrals 1s
fromthe switch 5 is supplied to a matrix operation
perforinedyi tf, exanp e colvessi oanfesieehd halsey ey beellor (R,
I um nance (Y) signal and two color-difference (Cb, Cr)
G, BSIigH@Sls are written into image memories 22R, 22G, and 22B

-on the input side respectively, and this written image data 1is
supplied to a resclution conversion circuit 23 which performs
magnificétion/reduction of an image.

Furthermore, 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 bilue (B) in accordance
with the above-described data on the shift vector of the optical
axis of the image pickup leﬁs, and a resolution conversion for
the magnification/reduction of the image is performed in
accordance with the above-described data on the conversion. ratio

with this position as a center.
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for exanple, into three primary color (R G B)

signals is perforned, for exanple. These converted

three primary color (R G B) signals are witten

into image nenories 22R, 22G and 22B on the input

S|de|respectively, and this witten inmage data is

su ied . to a_resolutiaon nver si,on. circuit.. .23 whi

BEEEOr henadﬁ?ﬁ?ca?@&ﬁ/r%%ﬁg{igﬁxb a#?%%%ﬁﬁg%n &hversion

Furt hernmore, the above-described data o onyer.si on
eRE- opt

circuiftPd adfd “Hatddh YHe sHi#9e VBT SF 16F Peapnd 248 on

axis of the inmage pickup lens are supplied to this

the ouégaltutsiore colivee stbat citheuiimage mepeEhes , of n2¢Ris 226, and
resol ution conversion circuit 23, a position of the

22B capt iealstaxdsd oehtlerthe ihege mgeorsededr fidked 24Cor and 24B.
each image of red (R), green (G, and blue (B) in

FurthB¢CORAaNGe s M tda therakever desw ited Umige onenidiel eshid4R, 24G,
vector of the optical axis of the inmage pickup |ens,

and 2%§j§%ée¥%g@t§99 Qﬁaygﬁﬁg9985050té“hatrix operation circuit
magni n

I catron/reductio f the image 1s perforned in

accordance wth_ the abave-descr] a he,..:

25 GV EpERerat s T IR P LS M Bringry colox
Then, the inmage data fromthis resolution conversian

(R, i rBhi 0% kI BRETHES: | ndge mblBHTERcDaRy) pagonal and
and 24B on the output side. Note that the inage

two cedmoridéd ferea2R, (22G CahdsigngleanfpE SKaFBdSwith the
i mage nmenories of 24R 24G and 24B. Further, the
nrage ddabad ywr ivien ant dmele | nEgengecbriosgt24Ral@ggation as
and 24B are read out and supplied to a matrix

showrORE! atHoON] £F¢ Chl o25F18Nd 38 Covelrsidwith pet fonags ideally

fromthe three primary col or
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) 1s 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 is made egqual. Then,
those images of three‘ primary colgrs (R, G, B) are again
combined, and an image closé 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 intc the image close to the
ideally focused image in  the above-described resclution
conversion circuit 23 is again converted 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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(R G B) signals, for exanple, into | um nance (Y)
signal and two color-difference (Cb, Cr) signals, for
exanpl e. Accordingly, when an inage having chromatic
aberration as shown in the left end of FIG 3B
conpared with an inmage ideally focused as shown in

hf SR T gy P e oo

mage of red R)lsrduce dthelmaeofbue B
dlffeF%“F’fﬁgm?}Ped %’ng‘n% c6i6r s "GP R JE £ h this

in the resolution converS| on ci rcwt 23 so that the
chromgkie efocsaet iomagRei2e Haken eflial. Thet tERod8PPimgednat to
of three primary colors (R, G B) are again conbined,
the alnrbant ioagberiresd ono theremageni d@@lﬂy@‘oé@sé@@ted by 2
shown in the right end of FIG 3B is fornmed. Further,
switchy1supplying this imge data to a matrix operation
circuit 25, image data again fornmed into the inmage

%‘ gsesio dhe schdeakly fpcused | BRgechn theis supplied to a
ove-d scrlbed resolutlon conversion circuit 23 is

. ain dihe [sum ce; | ;and
cusm B B GEREAR A %)1%. GHIFSE e AP, e e
are taken out from(%he chro erratlon orr c %Pgnals

lumingpce 07 65-Ffen t hEP % rur‘rji FEE7EY) Sifgna

two color- difference (Chb, Cr) signal s V\,hl ch are ta en
for Manplwm t hese cRPBNAFFEdaberta i oh cBiFBLEYon SdArels, of 2

or the input signal to the chromatic aberration
predeterméciidorf aumiat 61§ sswmpbit@dtby aa diswmileeh apparpfers 14 sueh

signal selected by this switch 12 is supplied to a
as a liiquid crystal display and the display is 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 insertion circuit 16 to a recording and
reproducing apparatus 17 to 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 is 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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di splay processing circuit 13, and image data in which
the |um nance (Y) signal and two color-difference
(Cr, Cb) signals, for exanple, are converted into a
di splay signal of a predeternmned fornmat is supplied
to a display apparatus 14 such as a liquid crystal

S SPLL A S P P TSSO b che

. supplied to external output neans (npt illustrat to
image hplohtpuled S oty exPEr FEP Wi deo %é%%%?i&y%ﬁi the Hhyetoptey

Further, the signal selected by the switch 12 is
apparstppl i ddafttera tdut acloonpriesi dpeEFRELPR 15, CRAgected in the
conpressed inage data is supplied through a data
chrombbser Gberraition tedfrdat s ecoidi Bg @l thepreducichgd image
apparatus 17 to be recorded in a recordi ng nedi um

data SUChr@scaadd exhbligydi skcapdiagsaaddanduat otheaemecyrding and
' card. Moreover, a reproduced signal fromthe

d
reproéﬁég{mgi ggggggt{lgpﬁqqu%hn%dﬁﬁﬁ%ﬁﬁt Ushel Ay Uppid efepBoduced

. ; onpression circuit 18.  Then, deconpresse
[ e data is supplied tq the,sw 2 t ej :
: a3 +
from th]% dg%%‘fﬁﬁ‘%ls%%d “Fen‘%lg%“ dara &Y hqéggat pu?gsi %ﬁ% %E?]gén? neng

t he above-descri bed canera. signal processing circuit

apparghis bd 36l gered S5 g et IHS B Sttt o areer

- image data picked up by the image pickup nmeans 2, for .

the exXanpiatits dbspirayéanin the GCIpr&yeappsh at ($ie14 chromatic
after the chromatic aberration is corrected in the

aberraht omatdar mdgrirat i onitore,ecandnthai tcd ek acheimage data is

| corrected imge data is recorded in the recording

also Medbypyin tiHe reeordiergrdndg 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 displiayed in the display apparatus
14 after the chromatic aberration of this image data is
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 continucus shooting and
the like, only recording is 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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reproduci ng apparatus 17. In addition, the inmage data
reproduced fromthe recording nediumin the recording
and reproducing apparatus 17 is al so displayed in the
di splay apparatus 14 after the chromatic aberration
is corrected in the chromatic aberration correction

nit.6, and the corrected i ta i e
repro %C?h%anEBr|%uf%ﬁ§fﬁﬂ%énﬁqqé§hﬂ o?%i%&cgkggn& G2E4e%n the
_ reproducing apparatus 17. Accordingly, .i.mage data, f
Optlcé%aﬁiﬂé,‘ciag%gg@dSf‘hf’é VPEEBFdin‘ “?ré%icdﬁhl\%gt%aihaé {ndige and
correcting the chromatic aberration when picking up,
data tdve thegeconvadisipimysdtin, t Hoxli SPREPLGpparedtiicngwith the
after the chromatic aberration of this inmage data is
imageC@&tected, and the inmage data recorded in the
recording nedium in the recording and reproduci ng

apearat Hg11¢, Can Beer eWoivict-eR sciSibRg tdii earussctigte data on
i mage data. Specifically, when there is no tinme for

the %ﬁ?i#ﬁ%ﬁ'ﬁ%i%h%eﬂQ%&% ti o H GRIMHJWOUS »8h00td NGadBea shake
e | Ke

, only recording is perfornmed at the tine of

hi .
correggggggaggsiggrgggé%gg?g95£ecﬁh99 cgn gﬁdpeEﬂgggggtét on the

I fon'to re-recor correc dat a.

Further, in this case, the correction processi .
convepREORORESHRY | & Tberiat FORVBFSHHE. Fioge GREOE Td unit 10,
tinme of 29 reproduction can be performed snpothly QX
for emxeupidingrdarmdsn e fomyadateiinedmaradienidt 1 a data
vect or when picking up the inmage and data on the

1/0 CiyBMersi oh, r anido,aforieganpte, incgettes winadet fata from the

i mge dat a.
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
I/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 of reprocduction, the
correction processing of the chromatic aberration of the image

daté can be performed smcothly using these data on the optical

axis-centered shift vector and data on the conversion ratioc
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Specifically, in the above-described apparatus, the
data on the optical axis-centered shift vector from
the canera shake correction vector calculation unit 9
and the data on the conversion ratio fromthe
conversion ratio calculation unit 10, for exanple,

whichla/ragcémggclagﬁ%g,a tgfﬁ;?:g‘}e%_r m,ned data Eﬁé?ﬁt daft 2 dat@ the re-

circult re inserted into e i nmage data

fromthe ,data_conpressipn circuit 15_i a

recorfiBF, profofs FearEoies Srur: her S ng Het BeFREFHEAT |
t he signal reproduced fromthe recaqrding and .
FepESaici i ASFarQus A9 sSBbhaikdd Gt tHet Haisrtqyss shitt
circuit 19 and is supplied to the chromatic aberration ,

vectogordaiot | @h Mt Bleg ehe imawe opiekprpdaedi gipnversion ratio
Accordingly, in the case where there is no tine for

data penf ooning Hehepanfomatd oinwhéee piaks ngnuphtied iregrrding and
such as in continuous shooting and the like, the data

repro@icitienopki-eal paxisrnéenties Bty Shifd \eedeor cuhera apparatus.
' pi cking up the image and the data on the conversion

specilFdll@1 ,ortﬁgaggkﬁcaﬁr%xﬁ%@oégﬁgeEOQﬁih&ﬂ WhtBe thekup lens
I ma en, t he

[
ge data. Th at the tinme of reproduction,

Sligh%ﬁ%f%ﬁéﬁ%ﬁﬁpf00633i99a0£o&$§ 9%r9ﬂﬂgi§%$§§réfﬁi Q%erecorded

dat a can be perfor med snoot usi ng these

. data on the optical axjs-centere hift vector,K a
usingg ARG HeA® eﬂ'f‘%?%a%%i{%aysélo%wi %?%r%%tc%c}-dgﬂ“en' when

‘ together with the inmage data, and the re- recording_of
judginise Worilest ethelaracesfing s62Be JEOMINAd o HeWsy gpe T formed by

correction using such optical axis-centered shift
the w@0d ocadara apperettisye 0f I'Pagedsi okt upn@ndidual apparatus,

conversion ratio
for example, is recorded together with the data.

Further, in the above-described apparatus, the conversion
ratic calculation wunit 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 image data recorded using another camera
apparatus, for example, and of image data in which the
conversion ratic data is not recorded together with the image
data.

Ffurthermore, when desired correction is performed using

such user interface input 20, the image before the correction in
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data can only be perforned in the case in which
recording and reproduction are performed using the
same canera apparatus. Specifically, the optical axis
center of an inage pickup lens slightly differs even
if a nodel is the same, and data recorded wusing

N not her, canera appar at us_mmy. not cqrr ed, Thep,
the éaﬁﬁkﬁg%fﬁégg erc?ﬁﬁe?é%ggdfﬁgta%% %%%rgaﬁcpgg e atter
are perfornmed by the sanme canera,a ratus,..an.l.D
the CEEEECHEPndian o@d&?%fﬁp%a]éf uRe SV&F"E%EW&P@, digplayed on the
. recorded together with the data. Further, in the |
displapoverdesdrishett appahatudl ot idohverstening afPg image data
calculation unit 10 is provided with, for exanple, an

by thal kivtirahy Weserf dmterdmde i foutoD,ngdivh Mie chmagre before the
above- described conversion ratio data, for exanple,

colieksichanged @i thakk! yaaeht kreCobbeetEONONAldam | Rasily be
the chromatic aberration correction unit 6 is

compa%[agi,t ragd| nsecgpe%rgi RYl Va RsdeSiLed creOr£egti I desired
can’'be perforned using thi's user interface input 20

in.the case of i a [ ded usi ng anot her
correiitra ©2hp 3r§F5§$9§8§ éggﬁgﬁg?'and of image data in
which the conversion ratjo data i rde

, S ,not_ reco
B Dge MRS daT R e ke BBt 30 LBGT ERorHor G vHECR 12, when
desired correction is perforned using such user

the dimmrfaceppaprtuR0L4t he iHfege defor E1fHe CaRECABh FHen the

31 the chromatic aberration correction unit 6 and the
imagd magaaf terreddie cormmestioh chn adbspraysdy de the display

swi tched and displayed on the display apparatus 14
appar®dds arbi tyiatiduyt sghesihgg dhenigmgehdatehromatic aberration
' 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 like.
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 of 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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by the swtch 12, for exanple. Accordingly, the inmage
before the <collection and the inmage after the
correction can easily be conpared, and an operation
by a user at the tinme of desired correction can be
performed snoothly. The imge data can al so be

sel ected hy e i : : t ' t: .
ceorefLFEL SR % B ol i R riesreggiyshoe o
ready corrected js displ d t he di .
accor e O e el B il o BhPh g piorure-

~aberration correction unit 6, for exanple. In . )
qualijpdiepspdatheni kagé @SCHISs 1My G S iRpd nignage pickup
switch 12, when only recording is performed w thout
lens perf dren ogrréetedr bectihen mitotdmsindgreodf thieckimgagpup image
the image in the above-described continuous shooting
signadnd tdiel | i kecelloneverorsheniant hrptgle smidey t ocent patlso  be
an input into the chromatic aberration correction

perfoEﬂEH BrWHRO W, AL Y OGRS G0 Sther vk dedind Rile lens image
through node can al so be used as an alternative to

heigh‘cths%ECBbiéFBTﬁﬁr@E r%ma{%g %Egkﬁg’gwﬁg\?nt descri bed

above, nean r— perform nification or

reduction of the j.mage with respect t.0_each col qr_of :
TReTREPRRY y SEGPGA B0l ST ARIPREARL f A SASt oLt rig THEDS 1P
: aperture anount of the iris |lens and the |ens iqg e
conveREighelof REHRS obj BEt W Ghe thRagBlprEkGpIdfet¥ed %%radation
control the conversion coefficient and optica
such a6 ssleenteled b3arcbogdendt asstéutied mggHidFdadddront precaused
reduction of the image in accordance with the
" by dBkecthagnOfipatioso tdiatonidiel i ctalireerration 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 furthermore there
is a necessity of also correcting the color shift occurred in
the image pickup lens regarding the aperture amount cf the iris
and the lens image height cf the object in 'the image pickup lens,
can be.solved easily. o

| In the above-described embodiment, coordinates of the point
where the processing of the image 1is performed are used as the
lens image height. Specifically, in FIG. 2 the coordinates of
the point where the processing of the image is performed is
obtained based on an address supplied to the image memories ZZR,
22G, and 22B from a mémory controller 32. Then, the coordinates

of the point in the image where the processing is performed at
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qual ity degradation that occurs in the mniaturized
i mge pickup Iens can be corrected by the processing
of the picked-up image signal, and excellent
correction processing can also be perforned on the
aperLurebanDunt of the iris and the |ens inmage height
of the object.i.n_.the i pi ens,; ~Lher, ,
prese%%co?ﬁ?ng ng%ﬁgdprggeﬂ?g%nvé%%#%ﬁ?'p?gb enéﬁﬁﬁ&%r 8 that
convent i onal ans, in which the picture- it :
calculahpadatforf® %%?tqﬁ?%ﬁﬁ%ﬁo%ﬂﬁ??%%glgﬂg%FeSOQﬁ%(ﬁ%agram
degradation is caused by the magnification chromatic
of FI@betration due to the mniaturization of the imge
pi ckup lens and so forth, it has been difficult to
snéfefbent | yncoher consuol piictnacempydlean \B, ddgristiatephidered
only by the image pickup lens, and furthernore there
that|é5éﬁﬂﬁ@ﬁéﬁtéybékwab50ﬂh§r@m@i@gnih@sCuthISMﬁdcessing and
occurred in the image pickup Iens regarding the
the ORSIIUH aourt ofe t henkricenw@nd tbe dfnis/dimge bei ghie lens
of Fle object in the imge pickup I ens, can be solved
. easi |, In the,ab -d | bed .enbqdj fi,1 L£O ' ; '
imageg T N e hner it e e BeesSing oF TRE fmage o on  Le

erformed are used. as the _|lens | e height. .
Calcu%ﬁ@@ﬁfi%%ﬁ??,‘*h He iﬂSHgﬂﬁ%gFﬂrﬁgtégb%éhgtI%gepof%%OlUtlon
where the processing of the image is perforned i .
conveghtanned ddsed JHPERYHddr e85t upphitéd M6 @rin&é’@fe s a

menories 22R, 22G and 22B froma nenory controller
pcssiB2liflyen,thate cmor dinaués eofFaflke painfcdSPitie |WeRy POWSr

where the processing is perforned at 33 present are
consuEpRRlohed domtizhe cfttwelreni dreoconfattzersiBotdge memory, and the

like become encrmously 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.

Specificélly, 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 filter, the clocser an

.~ image comes to the focusing point, the more details (hich
_frequency part) of the image appears such that a detectiocn
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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cal cul ates the resolution conversion ratio in the

bl ock diagram of FIG 1. Therefore, in the contro

m croconputer 8, it is considered that a difference

bet ween the coordi nates under processing and the

coor di nat es of the lens center is equivalent to the

| mage hej gh ty. of ti ;
focusggePFaf?Bn P4 ég haﬁaghéﬁgase onbgthagQ?§e%§ng§Hﬁ§tEd w
_obtain the resolut n rsion _ratio. Howeve

an images Wethdod "FHérde ﬁ%e QSESFBRPH FHIRS a7 rcwa‘yqt*l;Ilg the

scal e, processing tine, power consunption, contro
51zesSéhﬁmapé | ens data storage nenory, and the [like

become enornously large. Then, it is considered to

Thduce dftose &i foukfl gueie: ahd sletestedsi iy hbeodmade while

focus processing that is enployed in a video canera
movin?rtﬂkg!aéieétiéﬁ cagRea,fdror aexanpt £c Hecespon, arke changing

ol owi ng processing is typically known as automatic

the Pféjs'”ﬂﬂaredzﬁr gxaipd€anSpeqddncakbbyrdiNatés dE @hes focal
or several kinds of high pass filters having

po:LntV%rI eaq‘.l ent LAl drté&?éjéje&'@ﬁearﬂgngnﬁﬁltsu%t%fr 1%as§é@59rded as

band are pr ovi detection circuit 33. Wil

noni torin the output (detected) fromthe filterc t
a Va&PﬁsePf 9 %oﬁ%%“%o ?ﬁ%*?%dusﬁﬁb GCPRPE tRE nb Eﬁromatlc

details (hlgh frequency part) of the image a ear
aberrgdéRnt It i e o %%wl%eeanége@%@ ; Sh@lght +s

addi ti on, one kind or several kinds of detectlon

" calcuflpares aaedarruhgﬁﬂby'Théhe arcpbjeel t IRRToFRGdcd baberration
34

correction is performed on a finely defined portion that comes
into focus in an output image to obtain a great effectiveness in
picture-gquality improvement.

In other words, a method of contrelling 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 is net
corresponding to each pertion of an image.

Here, specifically, 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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focused or an object that should not be focused is
detected in an imge while noving these detection
frames and changing the sizes thereof. Then, after a
focal point is detected in the inmage while noving the
detection frame for automatic focusing and changi ng
also %h% ar=g gcbecﬁ@égcthatkgé 3%13(5'33@ fsE:lefeﬁoghd'an%ta%% QfhdH Sa point
ocal point to the coordinates of the lens axis
center is_regarded a val ue of lLens. | . s
Lo I4{EHntS IEERSIht = gighroorrratlﬁca a%gég(?aﬁ%o ecrlﬁr%;c Agpiritial
Wi th enphasis on the |l ens imge height is calcul ated
stategRIOFREFEHY -t he optinmal chromatic aberration
correction is perforned on a finely defined portion ,
Than,comesse | debetbind iframeoubpat YShthet o wBtEsPopd with
great effectiveness in picture-quality inprovenent.
the lemsotthergavoielsyhta nedbhotls ot heontisdlaniceg otumondts clens center
aberration correction can be sinplified greatly. when
coordB@Eh@EM 1Y sREREESS NErof am.epresent bdd Mey pokhihde tdf image
putting nmuch enphasis on a focused portion even if an
heighltM3&Nei gl Jis el 16 espapding thaachepgtion €6 6 in
an image. Here, specifically, it is assunmed that there
are detection __frames _for auto i C cusi S
appro?ﬁmégé.Y4EPanPtg%§npa§%eraﬁ' gﬁg%Véﬁghgﬁééﬁbgfiebgm@he case
change of each frame is possible. The detectipn we s
wheref g5 ARG XX Hgs TR dFEHohfer atfl y3 Tield of “37 of
mul tiplexed franes at the center of an image and the
FIG. Ri nipt \diffrresste hpEvaere (Sdd toigbdeof am” and the lens
appearance of an object conming in and going out an
centeimstderfitaaees| naddietiodedt hese ke lens image height, an

amount of chromatic aberration correction corresponding thereto

~is calculated, and the whole screen 1is processed using the

optimal 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, control 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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35 also a frane to detect the whole screen in a case
where a point to focus is unrecognizable or in a case
of performng initial state processing. Then, these
detection frames are used to correspond with the |lens
I mage height that is the distance fromthe |ens center

meansggg{ iQQE@%r€§RQhQﬂP iﬁvglg%%ggc6ﬁ¥@¥ﬂyﬁfﬂéﬂ’O%EB@% signal

mage el g are cCl ass Into several ones from
[ OXI

lLto6in_ ap imatel y concentric_mann i n Fl .

from fh§ h&PIGTR tﬁéglé‘%gg pﬁ%ceersesj‘a{l? o@&%@g 0 ﬁ%‘%%t r<1’1etxi 5 g,éﬁ three

. for exanple, in a field of "3" of FIG 4B, .a

primagyf f efehe® bet i@ Ihi s TGEIF O™ 3" CRRYSEREOPensmeans  for
center coordinates is regarded as the |ens inmge

perfohmiight magnifawetnonofore hreshit i ombef r ati dag6r tdctgasit color
corresponding thereto is calculated, and the whol e

of tISCrpelmhsyproedessesigisihy, t beteoptiomalmeasol fibkometecting a
conversion ratio for the field of "3". Accordingly,

drivihbe seRtinalr Ghr amBld Graber ratdHniofd eedigic sAmnbeobject in
perfornmed on a finely defined portion that cones into

the %ﬁ%gghggg?mggrqﬂﬁﬁLc abarrabhenogorgectd ordOr c8Rtrolling a

rtion can be sinplified, and a circuit

scal e, pracessing tinge, ower consu el c
convegatphnARe Hans <A 570 AGe Moty LA i TR pres for

be reduced greatly. Thus, according to the . :
the ppePefdcaEiPBedoT NERAYEdHI A avd® r EFPEAHERRG conversion

apparatus, an inmage pickup |ens, inage gickup nmeans )
meansf g cengerdinge i magh 13 gt tediaiopasseButhid@dh e detection

i mage pickup lens into an electrical image signal,
meansCaivey asilgnild, pracessiingthe 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 image pickup lens, 1mage 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 means
for converting.or inversely converting an output signal from the
camera signal processing means into at least three primary color
signals, resolution conversion means for performing
magnification or reduction of an image on each color of the
primary coclor signal, detection means for detécting‘ a driving
state of an iris and a lens image height of an object in the

image pickup lens, and control means for <controlling a

37




means for processing the image signal, color signa

conversion 36 neans for converting or inversely

converting an output signal fromthe canera signa

processing neans into at |least three primary color

signal s, resolution conversion nmeans for performng
convegggg fLGatlQn; an  r adyct %q]c%fl ?kié%ﬁgr&?%%iq{ates for

0 e primary col or signals, detection neans for

etec

d ing.a driving state of .an iris an [ :
the %%gﬁﬁ%lﬁgtéﬂnoﬁ?%ctéééié%ﬁﬁgi %&getéﬁck%%ngﬁé$8§ndHBQ§éISlon
control nmeans for controlling a conversian
meanscgef fReFREanFRl Bpthcd BERS ePEHpEBogﬁpﬂaﬁggaf%ﬁteCtlon
the magnification or reduction in the resol ution
meanscemeensicdmdeatearss ithadc ddredantet uh e hiea bt ecigprpdation that
output fromthe detection neans are included, so that
occurkhe frct erengUa) i iy dégr adationuthatd oOoegespibdup lens can
' exanple, in the mniaturized i mage pi ckup I ens can be
be cot@ebeehedxexgekhentyly. Further, according to the
above-descri bed i mage pickup apparatus, an inmage

?LQ%peglensacgg?gfnﬁichﬂp R4S f%%ov%aﬂﬁgﬁEﬁﬁgdinﬂgﬁromatic
Igh hat passes through the i mage pickup lens into

an.el ectrical, .i mage .si gpal nmera.signal. orocessi :
aberTRLIRE. G S aBe g The- TREGE Si Ghal T GBI o gral g and
conversi on neans for converting or inversel . .
reprogyfdaet i APPaR2 byt p T siGASF fPOMtRe a]??:%ﬁf'éarté}/%i gRaruding  an
processing nmeans into at |least three primary color _
imagesipgriug, lregsol Utham® Eormkars i TorRTHe aFar f 8P peFf bedi Hgrge light
magni fi cation or reduction of an imge on each col or
that Opagdhes phimmargh cober isiageal pidetpctlicors neang faor electrical
detecting a driving

" 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 arn image is performed on
each color of the primary coLor signals, a driving state of an
iﬁis and a lens image height of an object in the image pickup
lens are detected; and. a convérsion coefficient and optical
axis-centered coordinates for the magnification or reduction are
controlled in accordance with a detection output thereof, so
that the picture-quality degradation that occurs, for example,
in the miniaturized image ©pickup lens can be corrected

“excellently.

Having described embodiments of the present invention, it

is to be understood that the present invention is not limited to
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those

effec

state of an iris and a |l ens i mage hei ght of an object

in the inmage pickup I ens, and control neans for

controlling a 37 conversion coefficient and optica

axi s-centered coordinates for the magnification or
reduction in the resolution conversion neans in

accopdance Wt h ﬁgdekﬁgklo@a. R fromdhe detactioniid  be

nmeans "are I'ncluded, so that the picture-quality

degr adat.i on_t hat ccurs,. for anple,_i.n the h
ﬁ?%id%h?@%%ﬁ Fﬁﬁﬁé ﬂ@kuErP@nsgggn SR or Pect §§°Pe °f the
excel lently. Further, according to the above-described

invenghpPBrati c aberration correcting nethod enpl oyed in an

i mage recording and reproduci ng apparatus or inmage

pi ckup apparatus including an image pickup |ens,

i mge pickup neans for converting image |ight that
passes through the inage pickup lens into an

el ectrical image signal, and canmera signal processing
means for processing the inmage signal, an output
signal fromthe canera signal processing neans is -

‘converted into at least three primary color signals,

magni fi cation or reduction of an image is performed on
each color of the primary color signals, a driving
state of an iris and a |lens i mage hei ght of an object
in the imge pickup lens are detected, and a
conversion coefficient and optical axis-centered
coordi nates for the magnification or reduction are
controlled in accordance with a detection out put
thereof, so that the picture-quality degradation that
occurs, for exanple, in the mniaturized imge pickup
| ens can be corrected
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excel l ently. Having described enbodi nents of the
present invention, it is to be understood that the
present invention is not limted to 38 those

enbodi nents and that various nodifications could be
effected without departing fromthe spirit or scope of
the invention. 39 CLAI MpylydAn i mage recording and
reproduci ng apparatus conprising: an image pickup

l.ens; i.mage pickup,.means far _conver.ting i [ e s
tlltTaiArbeE%a%se H%O%?%fin iTage dplficc L?p%Ip@%g%ﬁ:n So%g)%lprlsmg'
el ectrical |image signal; canmera signal processing

RN It Brdedssitig 'sai d i mage  signal; col or signal
conversi on neans for converting or inversely

cioma t phgkep oeepet fSimnadnTeorisai dneaaedd 9fitgridiat passes
processing neans into at |least three primary col or

throughgpalig; imesel ptcenpcoeuer shon seanietoripetf dmapagsignal;
magni fication or reduction of an inmage on each col or

of-sid RREGABLY S Xssisi@gnakbandetRot | pRosBERNSNEOrsaid image
detecting a driving state of an iris and a |ens inmage

Signaﬁgight of an object in said inmage pickup |ens; and

control nmeans for controlling a conversion coefficient
%%ﬁor signal conversion means for converting or inversely
'converting.an-output signal from saidlcamera signal processing
means into at least three.primary color signals;

resolution conversion means for performing magnification or
reduction of an image on each color of said primary color
signal;

detection means for detecting & 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

converting an output signal from said resolution conversion
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opti cal axis-centered coordinates for the
magni fication or reduction in said resolution
conversion neans in accordance with a detection
out put from said detection neans. 2. An inmage
recordi ng and reproduci ng apparatus according to
meansdfﬂﬂQ3%nf%§EéFHaf98P{ ﬁfngﬁagéggﬁhnﬁqn%ﬁr%iQ&xﬂﬁ%mhg image
for converting or inversely onverting an out put
, ignal, fromsaid resolution conversion 40 neans into
Slgnaim 8¥fernal output image signal or a recording i mage
signal, and external output neans for outputting said
ST L OREBRET MRRgE siQhaP aRAFbiNg eSandi it ol outPut
reproduci ng neans for recording or reproducing said
imager ecoratialy | angéosi grralcanliag r exed di AgPHEdRGANI3. mEpns  for
i mge recordi ng and reproduci ng apparatus accordi ng
recorddngl aich 2rephedacantheseutipuresbgdahgf r omegai dstagneta in a
signal processing neans is recorded in said recording
recor@&%bu%bhﬁuﬁ@id recordi ng and reproduci ng neans, and
information on the driving state of the iris and the
| ens inmage height of the object in said inage pickup
| ens detected by said detection neans when picking up

the image, or correction__i.nformation_cor ing :
_t%er%ﬁo%ﬁ%?%wﬂﬁﬁ%ﬁé??% %ggdﬁﬁ(ﬁﬂéﬁ%ﬁ§ rééﬁ%ﬁg%uy according
together with the output signal from said canera
to clgiifndlr processing neans.

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

information on the driving state of the iris and the lens
image height of the cbject in said image pickup lens detected by
said detection means when picking up the image, or correction
information corresponding theretc, is recorded in said fecording
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
salid camera signal processing means and an image signal from
arbitrary external input means or recording and reproducing

means,
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4. An image recording and reproduci ng apparat us
according to claim1l, further conprising: switch
~nmeans for switching between the output signal from
said camera signal processing neans and an i mage
signal from arbitrary external input neans or
rw%cé(%re%nn% and, [-8PrAguciNg 3 MBANSH deMeral i nalto said
fYom sal d SWitch means is supplied to said color
1 signal cgnver%ign neans, apn dsaid control neans is
color B hgraed M YR 2 tReF T hterface for perforning
arbitrary settings to said conversi,on coefficient a
S aFORKF Sl CBREBPed L OBFAT ARFRS WiaT: theuser intefiace for
magni fication or reduction. 5. An image recordi ng and
performprodaecbigrapyassttisnascdedismid tepniimon rfligient and
information on said driving state of the iris and the
optickeéns aixiegecheieght ofcobleliokbjtest ifivit hethamgegpickipation or
|l ens detected by said detection neans when picking up
reductheni mage signal, or correction information
corresponding thereto, is recorded together with said
i mage signal in the recording nmedium reproduced in
said recording and reproduci ng nmeans, and the
onversion coefficient and,t ' axi.S- e
§00fg}né?%gef5Fcpﬁggﬁ§gﬁﬁy?cggpgghggébgdégﬁfﬁﬁﬁﬁﬁgs%f%ordlng
resol ution conversion neans are controlled in
to clgdBofdance with said information reproduced in said

recordi ng and reproduci ng o -
wherein information on said driving state of the iris and

the lens 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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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
FERERTYC LN 2ROFLALUS LBGGR Mo d A AliDch ddddiRlates and
rising:”-automati ¢ focus adjusting ans capabl e of
. contralling ,a focusing pQsitiaon, wherein or di_nat
opticef exid CONEPSPPed FOCISANE podl 1T o 574 hRdd g o detect
represent said detected pixels of the whole screen to
said pergsédaper hgégket PhgtBai 8°I8R5-i mage hei ght of the
object. 8. An image recording and reproducing
apparatus according to claiml1, wherein a said
driving state and an anount of canmera shake
qQr rect ipagef remagelipioc kaupd | erpravecfiogt hkepadettest edgcording
and the conversion coefficient for the magnification

to c18hm heduetipBrapdnbhesongkcal axis-centered
coordinates for said nmgnification or reduction are

coaLnallied .ol danesebull ofes CONELSIHAR BANSortFolling
accor dance w sai urther detected output in
addition to said detected output. 9. An inmage pickup

.focuséBEaPQF&§188ﬂprising: an i mage pickup |ens;

wherein coordinates -of said controlled focusing pesition
are made to represent said detected pixels of the whole screen

to be used for detecting said lens image height 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
reduction and the optical axis-centered coordinates for said
magnification or reduction are controlied in said resolution
conversion means, in accordance with said further detected

output in addition to said detected cutput.

9. An image pickup apparatus comprising:

an image pickup lens;

43




43 i mage pickup nmeans for converting i mage |ight that
passes through said image pickup lens into an

el ectrical image signal; canera signal processing
means for processing said imge signal; color signa
conversi on neans for converting or inversely

pro? r?l%%ugnm%ﬁkgu%o§'gBﬁ%e&E@Hbs@hgg%aﬂﬁﬁﬁtSkggglpasses

nmeans 'into at |east three primary col or

gnal resol uti.on nver si on nea
through e 19 cHERen F X IRALERT oh'of & ?feé@fl@% A ignal;
to each color of said primary color SI% l,
S @ﬁ%@&n@rf)&lesééiﬂ@cf“leﬁﬁs LA PERG SPAPE Spignimage
iris and a lens inmge height of an object in said
signakrage pickup lens; and control means for controlling
a conversion coefficient and optical axis-centered
cict nrdtes If eorivke stegninkizcat ifor conveeddogi or iinversely
sai d resol ution conversion neans in accordance with a

convedBi 8§t EAN-QEbEHL s §0M salgmdes eat tohe PRaMSgNAD. pABicessing
I magé pi ckup apparatus according to claim9, further

meansCQH95lQFggea§£g@ﬁkegoﬁ¥fﬁ§£?pc8§§fssi atnverting or

erse converting an output signal fromsaid

SSOLNLLO, SONELAN, AR A 8 HRBHLEH Ao A con on
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 coordinates 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 8, 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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external output neans for outputting said external

out put image signal and/or recording and reproducing
nmeans for recording or reproducing said recording

i mge signal in a recording nmedium 11. An inage
pickup apparatus according to clain110 wherein the

oyt put . signal, f u gﬁgdfgéreco BL9GesSHRInal output

Heans |s rec e I'n sai |ng nedlun1|n sai d
recor di nd re rodu0|n%lneans

n
imagey h& @A ngPRE4APE of SERESFPs att the Peﬁgﬁéﬁh Heans  for
hei ght of the object in sald i mage pi cku .
recorgépgct 6d byep§ﬁﬁﬁca€9ecﬁﬁbﬂ nﬁ%ﬁ%r§h%ﬁ pf@ﬂ?ﬁg THotHE n 2
i mage, or correction information corresponding

recortihegetmediim.recorded in said recording medium
together with the output signal from said canera
signal processing neans. 12. An inage pickup
apparatus according to claim9, further conprising:

swi.tah npape boekew keBhrathet weeprtihagoubpulasingbal
from said canera signhal processing neans and an i nage

shanal ; {rogh ari tyany extennal i NBARS Olcamera signal
record’ng and reproducing “neans, wherein a S|gna

om said swtch neans | suppll d c . :
Proce§?§ﬁ% WﬁﬁW%r%Foﬁ%ﬁ%ﬁ% and E@ﬁ% %ﬁﬁﬁﬁ% ﬁegggmién said
provided with a user interface for per form ng

| recorgihigt Pafy L8BEPIHGL"EoM§aRE  cBRer si on coefficient 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 sald camera signal

‘processing means.

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

switch means for switching between the output signal from
said 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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opti cal axis-centered coordinates for the

magni fication or reduction. 13. An inmage pickup
apparatus according to claim 12, wherein information
on said driving state of the iris and the |lens inmage
hei ght of the object in the inmge pickup |ens

FRage ST T Eonredtl SR TR ol MLl G bredhaRatagS O

on itnrormati on corresponal

thereto, is recorded together wth said .inage signal : d
Per £oFRinHe ABEFATHG SHEGLOAT FepraRiib P TIPS A oo o EnE 2P

and reproduci ng neans, and the conversion coefficient
opticahd &k sopentalredxi sooantierdes cdorii fdtes Magnihecation or

magni fication or reduction in said resolution
reduc€é@Bver sion nmeans are controlled in accordance wth

said i nformati on reproduced in said recording and

reproduci ng neans. 14. An inmage pickup appar atus

according to claim9, wherein a difference between

t : | 4 0 e . Ceped
q%.eglﬁlﬁg%n%' ghlgﬁggr gggsfétae ceRt-keal axisrsentepe

coor is used to detect said |ens

[ e .height of .t.he object. 15, . ' ' . ris an

Eg%gﬁéﬁug- ?ﬁﬁ%ﬁﬁ%?t%ﬁc%éﬁ%1 F:%&f%ﬁﬁ%%@%ﬁ%??%ﬁallrls d

46 automatic focus adjusting means .capabl e, of . 1
the Jemi r dPRORg }aelgrk&cugfn&?‘ﬁos%ﬂ%ﬁ? Wherdit ¢BBPEI Mg Lens

of said controlled focusing position are made to ,
detecrtegr ebgnt sadil d dtesttion: piRehs oFhERe MO EGcrdenthe 1mage

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. Bn 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 obJject.

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

comprising:
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to be used for detecting said | ens image height of the
object. 16. An inmage pickup apparatus according to
claim9, wherein a driving state of said i nage pickup
| ens and an anount of canera shake correction are
further detected, and the conversion coefficient for

%oﬁggf f£8§ﬁ§°§d st£§€4?ééﬁ§ é%?%ﬁﬁ@ PtésArol11ing a

EV{RE cen ere coor nat e or sai magni fi cation or
reduction.are controlled in said resol ution
focuS%BﬁVBPErBﬁOﬂEans in accordance with said further

det ect ed ounf in additiop to said qg%f %ed outgut. t
e ralehrenrid i@ altss r 8 PP Edr I g-Bnpldydef=+-1°n
in an image recording and reproduci ng apparatus or

are manege @i Ckppesappasatds detEaidchd e 3 Trag E prekupole screen
| ens, image pickup neans for converting i mage light

to betﬁéédpasse&etétﬂﬂg@ said lemgeipagkupeliflensof ntloe apbject.

' el ectrical image signal, and canmera signal processing

nmeans for processing said i mage signal, conprising

the steps of: converting an output signal fromsaid

¢BMELR ﬁhgpglplBkﬁgeéﬁﬁggaﬁﬁénécbaiglﬁﬁ teasiatipree

rrnary cofor srgn 47 per orm ng magni fication or
ducti on of _an. ct, e 0
§ Faeﬁp|ﬁhr§r%%+%? g%aﬁ% .oF, ggggte %@ﬁbﬂ&ﬂﬁgﬁérgsﬂg and an
state of an iris and a Iens i mage eﬁght o£ 8bjecé
amounin ogadeRagENBrEKER T8RS ARd=EBNE FOH RS %?g an
conversion coefficient and optical axis-centered
tber di paesrdiom nagREfEEaLrBA orfYedutbpon magnification or

accordance w th . _
reduction and the optical axis-centered coordinates for said

magnification or reduction are controlled in said resclution
conversion means, 1in 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 lens, 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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the detection output thereof. 18. A chromatic
aberration correcting nethod according to claim17,
further conprising the steps of: converting the output
signal fromsaid resolution conversion nmeans into an
external output imge signal or a recording inmage

é%g #m agd ou @Hi&é@l&?' doleXtreerquﬁJtl% Pute | BRYEimage with

/or recordlng sald recording i mage signa
reco

in din 9. hro fi

respegl, PLErRg RRCROAC hcbidi RELTEL or ot bf 15PaReE: e
conprising the steps of maki ng t he oqut signal ;from,
§8¢80§éﬁérdﬂsFHHﬁPﬂﬁkoEE%Eanognéﬁhleé aﬁ?ﬂdgﬁlbéﬁﬁﬁ mags
recorded in said recording nedium and _recording

neighinfaf nati oliestt Hen deeifingmagst eobi ke LPRPs 345 ff%trolilng
| ens i mage hei ght of the object in said inmge pickup

said | ensonwatsicired wheaf pickémy upankie | mageicadr  axis-centered
correction informati on correspondi ng thereto together

coordﬂhﬁ%e@a'ﬂo@uh@@hl$h@€@hohn SaI GediReana Nn Madicemdad@e with
. A chromatic aberration correcting method according

the d%%ec%&%hnb%zghe whichogai d i mage recording and

reproduci ng apparatus or inmage pickup apparatus
further i ncludes switch neans for swtching between
the output signal fromsaid canera signal proceSsing
neans and an i mage _signal, froman arbitrar
ifput® oFREPBATACT aﬁﬁcﬁbd?%ﬁ?e?ﬁ+?%ePe¥BﬁéH%ﬁQﬁfdlng to
the steps of:
claim 17, further comprising the steps of:

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

outputting said external output image signal and/or

recording said recording image signal in a recording medium.

19. A chromatic aberration correcting methgd according to
claim 18, further comprisihg 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 cbject 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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converting a signal fromsaid swtch neans into at
| east three primary color signals, and perform ng the
magni fi cation or reduction of the inmage with respect
to each color of said primary color signal, and
performng arbitrary settings to said conversion
coefficient and optical axis-centered coordi nates for
magni fi cation or reduction. 21. A chromatic aberration
correcting nethod according to clai.m?20, further .
€O SHTHPEHE 1 805 BFEL PRc RIS T T oh BRopRELnS to
driving state of the iris and the |ens inmage hei ght
claimol7t ha wbjlebt skads4FaSendGE BB ashs SRIAA &Y iR ratus
pi cking up the image signal, or correction
or imdfer mEidkmm ceppespondi nfuttleset oinwlgatdrer swithhsapgans for
image signal in said recording nmedium and 49
switcBORAL ObdingersaithecoByepatonscgesli ciant aaddoptémaka signal
: axi S- centered coordi nates for magnification or

proce%%?ggtE%Bn%naﬂ%@%ﬁfdﬁﬂ&@émﬁﬁan§§i@rbﬁp%@ﬂ%ﬁﬁﬁirary external

mation. 22. A chromatic aberration correcting
i method accor di Claldr y SLRLA fbihgigBCane steps
1nPUt, Qe hd Cg%%g?%gﬁegﬁ%?h%ﬁé efecte Op%pxel a%d the = ¢
optical axis-centered coordinates on the screen is
used for detecting said | ens i mage hei ght of the

object. 23. A chronmatic aberration correcting nethod
g@g@pgtﬁggtga signal from said switch means inte 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 optical .axis~centered coordinates for

magnification or reduction.

21. A chromatic aberration correcting method accordingrto
claim ZO, 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




claim17 in which said inmage recording and reproduci ng
apparatus or image pickup apparatus further includes
automati c focus adjusting neans capabl e of
controlling a focusing position, wherein coordinates
of said controlled focusing position is nmade to

E%HE§§§@£n§Né£ﬁ?t88£€Qr9héﬁl%ﬁéfﬁﬂ&idmw|§n§cr NdeQ axis-
used for detecting said | ens imge hei ght of the

centeggheCtCOgéglﬁég$%023%#§ fgﬁ{*ﬁﬁffﬁgéﬁ%&{ecb|ng g@ﬁheglon in

accordrng er ‘conprising the steps

. detecting.the driving.state and.th t of
accorgaREra SR akaTt BorFREPHBNEGT TOEF A ralR. pi ckup | ons.

and controlling said conversion coefficient for

magni fication or reduction and controlling said

optical axis-centered 50 coordinates for

gagniX i chtomatbe ebeuceitden nceurectospl netbad according to

conversion nmeans, in accordance with said further
claimdetiected output in addition to said detected output.

51
wherein a difference between the coordinates of the
detected pixel and the optical axis-centered coordinates on the

screen is used for detecting said lens image height of the

object.

23. A chromatic aberration correcting method according to
claim 17 in which said imége recording and reproducing apparatus
or image ‘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 sald detected pixels of the whole screen to be

used for detecting sald lens image height of the object.

24. A chromatic 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 conversicon coefficient for magnification

or  reduction and controlling said optical axis-centered
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coordinates for magnification or reduction in said resolution
conversion means, in accordance with said further detected

cutput in addition to said detected ocutput.
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