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; -1- METHOD FOR PROCESSI NG VI DEO SI GNAL AND APPARATUS FCRQ}U’ZB’Z
PROCESSI NG VI DEO SI GNAL BACKGROUND COF THE IMEENTICNK;
1. Field of the Invention This invention relates to a i ¢
processing a signal and an apparatus for processing a signal, and nore
particularly this invention is preferably applied to a signal processing
nmet hod and a signal processing apparatus in which a video signal taken by
‘a phot ographing device provided withlan optical systemsuch as a
vi deo-canera or a still-canera or the like is processed. 2.
Descri pti on METHOP RORAaPROCESSING VIDEO SIGNALDAND EPRARATUSNEAOR t 0 provi des,
as a photographing device, a so-called digital video canera (photographlng
a notion picture) or a di PROCESSEING VIRE®rSIGNMoOt ographing a still
picture) or the |like, for exanple. In such a photographi ng device as
descri bed above, its : '

BACKGROUND OF THE INVENTION
1. Field of the Invention
This invention relates to a method for processing a
signal and an apparatus for processing a signal, and more
particularly this invention is preferably applied to a
signal processing method and a signal processing apparatus
in which a video signal taken by a photographing device
provided with an optical system such aé a video-camera or
a still-camera or the 1iké is processed.
2. Description of the Related Art
It has become well known to provide, as a photographing
device, a so-called digital video camera (photographing a
motion picture) or a digital still-camera (photographing a
still picture) or the like, for example.
In such a photographing device as described above, its
operation is carried out such that an image photographed
" through an optical system is taken into the device, although
it has been known that a degree of resolution of the
photographed image is deferiorated more than that of a
subject due to an aberraticn of a lens installed in the

optical system. _ R )
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In view of this fact, -i.u"%has alre%y %een provided to- * 7
% v
correct a degree of resolution of the image through an



operation is carried out such that an i mage photographed through an
“optical systemis taken into the device, although it has been known that a
degree of resolution of the photographed inmage is deteriorated nore than
that of a subject due to an aberration of a lens installed in the optical
system In view of this fact, it has already been provided to
correct a degree of resolution of the imge through an

-2- aperture control for an inmge sigpal of the photographed image. The
aperture control used herein is defined as a signal processing in which a
correction i sapertirel comtrbdr for nan ciniage sidoglcet dtheyphotegrapked! uti on
while a high regional conponent of a brightness signal of a photographed
i mge signal , ikage ex Xhpl aperturertcomtirbleused thexein dssdefinedas an edge
part of the photographed image (in this case, this is defined as an
i nterface parsigiak procgssangsin whibh a icoggertien nisdeanpped out. for

improving a degree of apparent resolution while a high

regional component of a brightness signal of a photographed .

image signal, for example, is intensified with the result

that an edge part of the photographed image (in this case,

this is defined as an interface part of a brightness in the

image) is made apparent.

It has already been known in the art that a degree of

deterioration in resolution of the photographed image is

also changed in response to a condition of it during a

photographing operation and the .resolt;tion of the image is

made remarkably different by changing a degree of opening

of the aperture, for example.

However, in the case of the usual aperture control

performed up to now, it has been carried out that a

predetermined gain which has been uniformly set is applied

to an image signal of the photographed image so as to amplify

an amplitude of the high level component. Due to this fact,

there has not been carried out to perform a correction in

compliance with a variation of a resolution caused by a

variation of a degree of opening of the iris diaphragm as

described above or a variation in state of a zoom position

of a zoom lens. Bl

Due to this fact, there was a problem that “irregular



It has already been known in the art that a degree of deterioration in
resol ution of the photographed image is also changed in response to a
condition of it during a photographing operation and the resolution of the
image is made remarkably different by changi ng a degree of opening of the
aperture, for exanple. However, in the case of the usual aperture
control perfornmed up to now, it has been carried out that a predeterm ned
gai n which has been uniformy set is agoplied to an image signal of the
phot ographed i nage so as to anplify an anplitude of the high | evel
conponent . Dgatterhst swércigenerheed bastiwirdsodatianroedchmuut to performa
correction in conpliance with a variation of a resolution caused by a

vari ati on of photlegraghad inngeitorafsd Haormat idagehrogte be atdadaeidbed above
or a variation in state of a zoomposition of a zooml|ens. Due to
this fact, tlaera ybancde [Feduz@ blfah Vrarisgidmrin state of an iris

- 3-
diaphragm or a zoom position during photographing operation
irrespective of the fact that a photographing was carried .

out by the same photographing device.

SUMMARY OF THE INVENTION
In view of the foregoing, the present invention
performs a correction for variation of a resolution of image
signal generated in response to a variation in state of an
optical system in the photoéraphing device to cause its value
to become approximately constant by an image signal
processing method for processing an image signai for a
photographed image in order to solve the aforesaid problems.
In addition, the image signal processing device for
processing an image signal for photographed image is
provided with a resolution correcting means for correcting
a variation of resolution of the aforesaid image signal
" generated in response to a variation in state of an optical
system of the photograpﬁing device in such a way that its

value may become substantially constant.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram for showing a configuration

of a substantial part of a video camera of a preferred



patterns” were generated in the resolution of the photographed inmage to
cause a normal inmage not to be attained at a gl ance because of a variation
in state of an iris diaphragmor a zoom position during photographing
operation irrespective of the fact that a photographing was carried out
by the sane phot ographi ng devi ce. SUMVARY OF THE

| NVENTI ON In view of the foregoing, the present invention perforns
a correction for variation of a resoldtion of inage signal generated in
response to a variation in state of an optical systemin the photographing
devi ce to cagBbofliment|qfe theo PEeEBRE BPYABEEMat el y constant by an i mage
signal processing nethod for processing an i mage signal for a

phot ogr aphed i mageFig- & dér atblagk WdagramafoF showing: ap | e¥ample of |

addi tion, the inmage signal processing device for processing an inmge

signal for plfonSigupreirn Rlg@n aPepEBYe deptfiodhcarewdh| € ithe correcting
means for correcting a variation of resolution of the aforesaid i mage
signal genepxeferred remhasdimentoof (heipxesny dnyepkionf an optical system

of the photographing device in such a way that its value may becone
substantial |y consF&#¢ 3 is an illustrative view for illustratingabasic .

operation of an aperture control circuit.

Fig. 4 is an illustrative view for showing an iris
diaphragm mechanism in the preferred embodiment.

Fig. 5 is an illustrative view for showing a variation
of an iris diaphragm diameter in the preferred embodiment.

Fig. 6 is an illustrative view for showing an aperture
control method in response'to an iris diaphragm diameter in
the preferred embodiment.

Fig. .7 is an illust;‘:ative view for showing an aperture
control method in response to a zoomposition in the preferred
embodiment.

Fig. 8 is an illustr_ative view for illustrating a
deterioration of resolution corresponding to a space
freqﬁency caused by an aberration of a lens.

Fig. 9 is an illustrative view for illustrating a
technical concept of an MTF in response to a difference in

brightness.

DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to Figs. 1 to 9, one preferred embodiment

of the present invention will be described as follows. As



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a block diagramfor
showi ng a configuration of a substantial part of a video canera of a

preferred -4-  enbodi mrent of the
present invention. Fig. 2 is a block diagramfor show ng an exanple
of configuration of an aperture control circuit of the preferred

enbodi nent of the present invention. Fig. 3is an illustrative view
for illustrating a basic operation of_.an aperture control circuit.

Fig. 4 is an illustrative view for showing an iris _ diaphragm mechanismin

t he preferredhanrpsetrered embodimenmtgofsthe present,dnvgakienyiidwiSor showi ng
a variation of an iris diaphragmdianeter in the preferred enbodi nent.
Fig: 6 is an da5upedr §hatcthe argsents ABWPAELaM HHappdied t@m roideget hod in
response to an iris diaphragmdianmeter in the preferred enbodi nment.
Fig. 7 is an 93ameys dgvice.view for showi ng an aperture
Subsequent description will be made in the following

order.

1. As per an MTF:

2. Configuration of a video camera device:

3. configuration and basic operation of an aperture control

circuit:

4. Iris diaphragm mechanism of the preferred embodiment:

5. Correction of resolution of the preferred embodiment:

Correction corresponding to a variation of iris diaphragm

diameter:

6. Correction of resolution of the preferred embodiment: and

Correction corresponding to a variation of zoom position

1. As per an MTF:

For example, a characteristic of resolution of a lens
applied in an optical éystem of the photographing device can
be expressed by an MTF (Modulation Transfer Function). A
reading accuracy of a sinusoidal wave attained through an
optical system such as a lens is called as an optical transfer
function (OTF) and this OTF can be expressed by a complex
number. Then, an absolute value of this OTF is called as
an MTF to express a transfer function of amplitude.

Then, at first, referring to Figs. 8 and 9, a technical



control nethod in response to a zoom position in the preferred enbodinent.
Fig. 8 is an illustrative view for illustrating a deterioration of
resol ution corresponding to a space frequency caused by an aberration of a
| ens. Fig. 9is an illustrative viewfor illustrating a technical
concept of an MIF in response to a difference in brightness.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Referring nowto Figs. 1 to
9, one preferred enbodi nent of the pgesent invention will be described as
foll ows. As ) -5- the preferred
embodi ment ofoRerPHrdsthe NEIR eexrrgaponding to &hgneptical systepragent
invention is applied to a video canera device. Subsequent
descri pti on e videogarenanin tdief preferrrf epbadiment] of Atheypresent\vrr:
invention will be described as follows.
Fig. 8A shows, in a.schematic manner, a relation
between a subject P and a subject image Pa obtained through .
a lens L in respect to the subject P.
For example, as shown in Fig. 8B, it is assumed that
a subject P is set such that a white section and a black
section are substantially divided into a half-segment in a
lateral direction, respectively. In the case that the
subject P in Fig. 8B is viewed in reference to its space
frequency, it is possible tb see that it has a quite low space
frequency in a horizontal direction. Then, as per the
subject image Pal obtained through the lens L shown in Fig.
8B, a scarce influence of aberxration of the lens L is applied
due to a sufficient low space frequency of the subject P in
a lateral direction, resulting in that an accurate
resolution which is approximately similar to that of the
subject P can be attained as shown in Fig. 8C.
Although in Fig. 8D is illustrated a frequency having
a higher space frequency in a lateral direction than that
shown in Fig. 8B, influence of aberration of the lens may
start to appear in the subject image Pa2 obtained through
the lens for such subject P2 as above. That is, as shown

in Fig. 8E, the subject image may become as one in which the

component of black section is merged into the white section



2. Configuration of a video canera device: 3. Configuration and basic
operation of an aperture contrel circuit: 4. Iris diaphragm nechani sm of
the preferred enbodinent: 5. Correction of resolution of the preferred
enbodi nent: Correction corresponding to a variation of iris diaphragm
dianeter: 6. Correction of resolution of the preferred enbodi nent: and
Correction corresponding to a variation of zoom position 1. As per an
MTF: For exanple, a characterisjic of resolution of a lens applied
in an optical systemof the photographing device can be expressed by an
MIF ( Mbdul at isenasranseduncEitst boightnessy and| imytase hhgcgorponendi afisoi dal
wave attained through an optical systemsuch as a lens is called as an
optical tranghdte septionrig OFEgednintdtheotlacknseetprseseedtdy a conpl ex
number. Then, an absolute value of this OIF is called as an MIF to express
a transfer fudmcreanedtsimilghtndss. Inothewhwerdsatinviewof apfimageag to Figs.
8 and 9, a technical
the image of the white section and the image of the black
section are not completely separated from each other to
reduce their difference in brightness, resulting in that an
entire image may apply an impression of vague image. That
is, the resolution may be reduced.
Although in Fig. 8F is illustrated a subject P3 having
a higher space frequency in a lateral direction than that
shown in Fig. 8D, the subject image Pa3 shown in Fig. 8G
obtained in correspondencé with the subject P may be
influenced more by aberration than the subject P2 and the
subject image Pa2 shown in the aforesaid Figs. 8D and 8E,
and actually a difference in brightness between the white
image section and the black image section is reduced,
resulting in that the impression of more vague image is
attained.
A relation of the difference in brightness of the
- subject image Pa in respect to a space frequency of the
subject P illustrated in reference to the aforesaid Fig. 8
can be expressed as indicated in Fig. 9A, for example. Also
in-this figure, influence of aberration is scarcely applied
at the space frequency corresponding to the subject image

Pal so as to enable a superior brightness difference to be

attained, although it is apparent that the brightness



-6- concept of the MIF corresponding to the optical systemof the video
canera in the preferred enbodi nent of the present invention wll
descri bed as foll ows. Fig. 8A shows, in a schenmatic manner,

relation between a subject P and a subject

lens L in respect to the subject P. For exanple, as shown i
8B, it is assuned that a subject P is set such that a white secti
black section are substantially divigled into a half-segnment in a

direction,

be
a

i mage Pa obtained through a

n Fig.
on and a
| at er al

respectively. In the case that the subject Pin Fig. 8B is

viewed in refdifferente id xedpaed atf thqupae fréquenqyoestbespdnatinge that it
has a quite | ow space frequency in a horizontal direction. Then,
the subject torage Babjebt aimmse tPaoudihisddightnesshdifferentegis 8B, a
scarce influence of aberration of the lens L is applied due to a
sufficient | ofurheterédierpdeat thef space nbgeeicy corregpdtd @igato dheect i on,

resulting in that an accurate

that of the

sujerat ildaganpd®. attai ned as shown in Fig. 8C

in Fig. 8Dis illustrated a frequency having
Then, in this case, it is possible to assume that a .

value indicated at an ordinate is an MTF when a brightness
difference at 0 of the space frequency indicated at an
abscissa in the aforesaid Fig. 9A is 100%. Accordingly, a
relation of the MTF of the subject image Pa in respect to
the space frequency of the subject P is indicated as shown
in Fig. 9B.

In this case, if thé lens is "an ideal lens” having
no aberration, this MTF always becomes 100% irrespective any

value of the space frequency.

2. cConfiguration of a Video Camera Device:
Fig. 1 is a block diagram for schematically showing
a configuration of a substantial section of a video camera

of the preferred embodiment of the present invention. In

" this figure, only an optical system and a signal processing

system for performing an opto-electrical conversion of an
image photographed by this optical system and for processing
a signal are indicated.

In this figure, a lens block 1 is an optical system
of a video camera of the preferred embodiment of the present

invention. This lens block 1 is provided with a zoom lens

as per

resolution which is approximately simlar to

Al t hough



a higher space frequency in a lateral direction than that shown in Fig.
8B, influence of aberration of the lens nay start to appear in the subject
i mage Pa2 obtained through the lens for such subject P2 as above. That is,
as shown in Fig. 8E, the subject inmage nmay becone as one in which the
conponent of black section is nerged into the white section
-7- so as to reduce its brightness and in turn the conponent of white
section is merged into the black sectign so as to increaseitsbrightness.
| not herwor ds, i nvi ewof ani rage, the image of the white section and the inmage
of the bl ack 2sepabde of penformimplaczedning farad sabieoh icwge whilke to
reduce their difference in brightness, resulting in that an entire inmage
may apply an ivpramswi pasbdtiomdsemadegeariighlie withinhe predetarmimedmy be
reduced. Al'though in Fig. 8F is illustrated a subject P3 having a
hi gher space fargriendn amount afeddghtli passed thrioaght be zoomohens 2 Fi g. 8D,
the subject image Pa3 shown in Fig. 8G obtained in correspondence with the
subj ect P nayid®eadjusted by an iris diaphragm 3 so as to adjust an image

brightness or a deéth.of the subject. In addition, as the .

iris diaphragm 3 shown in this figure, a mechanism in which

many vanes are coupled to each other in a symbolic manner

to adjust adegree of aperture in a substantial coaxial manner, -

although in the preferred embodiment, an iris diaphragm

mechanisﬁ having two vanes coupled to each other to be

described later is employed.

The aforesaid zoom lens 2 is provided with a

potentiometer 11 as shown in the figure. At the zoom lens

2, a lens called as a variater is moved in correspondence

with a focal distance which is made variable for a zooming

operationwithin a predetermined range along anoptical axis,

for example. Information about this moving position (a zoom

position) is detected by the.aforesaid potentiometer 11 and

this signal is supplied to a control section 10 as information

on zoom position.

In addition, although a hole element 12 is arranged

in respect to the iris diaphragm 3, an iris diaphragm diameter

{a degree of opening) of the iris diaphragm 3 is detected

by the hole element 12, wherein this detected signal is

supplied to the control section 10 as an iris diaphragm

information through an amplifier 13.



I nfluenced nore by aberration than the subject P2 and the subject inage
Pa2 shown in the aforesaid Figs. 8D and 8E, and actually a difference in
bri ght ness between the white inage section and the black image section is
reduced, resulting in that the inpression of nore vague inage is

at t ai ned. A relation of the difference in brightness of the subject
I mge Pa in respect to a space frequency of the subject Pillustrated in
reference to the aforesaid Fig. 8 cgy be expressed as indicated in Fig.
9A, for exanple. Also in this figure, influence of aberration is scarcely
applied at the speitossd LafioEmchiotpon espapbsit ion aink iafojmeatidmage Pal so
as to enable a superior brightness difference to be attained, although it
i s apparent tikas dibsplrdguhidianeter are applied for an AE (Automatic - 8-
difference is reduced at the space frequency corresponding to the subject
I mge Pa2. TRkpoStightemitoll bkearnge {(mutdmatikeFotesiwgd contkb® space

frequency corresponding to the
performed at the control section 10, for example. In the
preferred embodiment, a control signal is supplied to the .
aperture control circuit 8 as described later in response
to the aforesaid infomat_:ion on zoom position and
information on iris.diaphragm diameter, thereby an aperture
control for the image signal is carried out.

In this case, as a photographing element, a CCD (Charge
Coupled Device) 4 is used. A photographing signal based dn
a charge read out of this CCD 4 is supplied to a sample
hold/AGC (Automatic Gain COntrdl) circuit 5, amplified with
a predetermined gain and sample held, thereafter the signal
is supplied to an A/D converter 6. The A/D converter 6
converts the photographing signal with the supplied analog
signal into adigital signal and then supplies it to thevideo
signal processing circuit 7. |

At the video signal processing circuit 7, the image
signal converted into the digital signal is processed with
a predetermined signal processing so as to output it as a
video signal with a digital signal through a synthesizer 9.
This video signal output is supplied to or stored in an
external image signal recording device or a stored image
signal recording device or the l1ike not shown, for example,

or supplied to a monitor device or a liquid crystal display



subj ect i mage Pa3. Then, in this case, it is possible to assune that
a value indicated at an ordinate is an MIF when a brightness difference

at 0 of the space frequency indicated at an abscissa in the aforesaid Fig.
9A is 100% Accordingly, a relation of the MIF of the subject inmage Pa in
respect to the space frequency of the subject P is indicated as shown in

Fig. 9B. In this case, if the lens is "an ideal |ens" having no
aberration, this MF al ways becones .43Q% i rrespecti ve any value of the
space frequency. 2. Configuration of a Video Canera Devi ce: Fi g.

1 is a bl ockdevigeon fthe tikertun esel nsisplaying thefphprographedf a
substantial section of a video camera of the preferred enbodi ment of the
present invehmaga. AR output firgm the milkdeoasignrl pxpcegsingicinduit si gnal
processing systemfor performing an opto-electrical conversion of an
i mage phot og7aphecdlsy hranchegdt andl sepptied 4odther apexowssicagtrel si gnal are
I ndi cat ed. _Inthis figure, a lens block 1 is an optical system of
a vi deo canecidrohit®. preferred enbodi nent of the present invention. This
| ens block 1 is provided with a zoom | ens
The aperture control circuit 8 amplifies the inputted .

image signal at its high range component to generate an

intensified signal component. An output of this aperture

control circuit 8 is supplied to the synthesizer 9. Although

a high range component of the image signal properly amplified

is overlapped on an original image signal at the synthesizer

9, an edge part of the displayed image is intensified as

described later and then an'apparent resolution of the image

is improved. Inaddition, inthis figure, although the image

signal outputted from the video signal processing circuit

7 is inputted to the aperture control circuit 8, it is

satisfactory that the processing of the aperture control

with the actual aperture control circuit 8 is carried out

only for a brightness signal component which is highly

influenced by a high range frequency.

In a data table memory l0a is stored a data table
required for variably setting a gain of an output signal from
the aperture control circuit 8 in response to a variation

in state of the lens block 1 to be described later and this

operation will be described later.

3. Confiquration and Basic Operation of an Aperture Control



-9- 2 capable of performng a zoomng for a subject inmage while its zoom
position is nmade variable within a predeterm ned range. An anount of |ight
passed through the zoomlens 2 is adjusted by an iris diaphragm 3 so as to
adjust an inmage brightness or a depth of the subject. In addition, as the
iris diaphragm 3 shown in this figure, a nmechanismin which nany vanes are
coupled to each other in a synbolic manner to adjust a degree of aperture
in a substantial coaxial manner, althpugh in the preferred enbodi nent, an
iris diaphragm nechani sm having two Vanes coupled to each other to be
descri bed | at@frdugitenpl oyed. The aforesaid zoom'lens 2 is provided
wth a potentioneter 11 as shown in the figure. At the zoomlens 2, a

lens called as a v@igatels haolr&\ke&iégkmEb@sqmwiagca;néﬂatthcaﬂ?%ai _di stance
which is made variable for a zoom ng operation within a predeterm ned

range al ong agk#ipliecof ddifiqurheio®edBhe afldtedaiBldpurtakaléodtticy MoVi ng
position (a zoom position) is detected by the aforesaid potentioneter 11
and circuit 8. .

As the aperture control circuit 8 of the preferred .
embodiment, although each of aperture control circuits for
correcting resolutions in both horizontal direction and
vertical direction of an image is provided, respectively,
a configuration of the circuit for correcting the resolution
in the horizontal direction of the image is illustrated in
this case.

The aperture control circuit 8 shown in this fiqure
is comprised of delay elements 21, 22, a multiplier 23, a
synthesizer 24 and a multiplier 25. 1In this case, a delay
time corresponding to a clock frequency of a clock signal
CLK is set in the delay elements 21, 22. However, if a
resolution of the image in a horizontal direction in this
case is to be corrected, a clock frequency corresponding to
the number of pixels contained in 1H is set. To thecontrary,
if the frequency of 1H for the clock signal CLK is set, it
is possible to obtain an aperture control circuit for
correcting a resolution in a wvertical direction by the
circuit configuration which is similar to that shown in Fig.
2.

A brightness signal component of the image signal with

the digital signal outputted from the video signal



this signal is supplied to a control section 10 as information on zoom
posi tion. In addition, although a hole elenent 12 is arranged in
respect to the iris diaphragm 3, an iris diaphragmdi aneter (a degree of
opening) of the iris diaphragm3 is detected by the hole el enent 12,
wherein this detected signal is supplied to the control section 10 as an
iris diaphragm information through an anplifier 13.

-10- These information on zoomiPpesition and information on iris

di aphragm di aneter are applied for an AE (Automatic Exposure) control or

an AF (Aut onmgiroeesedngi dijeuitn? i@ inpeited 6 dhatdétgy ebahemtl 25amid on 10,
for exanple. In the preferred enbodinent, a control signal is supplied to

the aperturepByhthesizériizi .8 naedagoin ofittthie delagenement 210 the
aforesaid.informati on on zoom position an information on iris diaphragm
di ameter, theihnpattagets Wie deday’ elend@it L2eahdbge tH)Bahei tSingr ri ed out.
it is inputted to the multiplier 23 for performing a
multiplication by two times for the input signal.
At the synthesizer 24, an original signal component
to be inputted from the video signal processing circuit 7
and a brightness signal component which is a delay output
from the delay element 22 are subtracted from a signal
component passed from the delay element 21.throuqh the
multiplier 23. i
An output of the sfnthesizer 24 is expressed as (-~
1+ 2D - D2) in respect to the brightness signal component
with an original image signal being set as 1 and a signal
delayed by 1 clock against the original image signal being
defined as P. That is, the aforesaid ﬁelay elements 21, 22,
themultiplier 23 and the synthesizer 24 may form a high-pass
filter and take a desired high range component from the
original brightnese signal.
At the multiplier 25, a gain control signal acting as
acontrol signal supplied from the control section 10 is given
to the high range component of the brightness signal which
is an output from the aforesaid synthesizer 24. That is,
a coefficient of the gain which is variably set as described
later is multiplied against the high range component of

brightness signal, resulting in that the high range



In this case, as a photographing elenment, a CCD (Charge Coupled Device) 4
I s used. A photographing signal based on a charge read out of this' CCD 4
is supplied to a sanple hold/ AGC (Automatic Gain Control) circuit 5,
anplified with a predeterm ned gain and sanple held, thereafter the signal
Is supplied to an A/D converter 6. The A/D converter 6 converts the
phot ogr aphi ng signal with the supplied analog signal into a digital signal
and then supplies it to the video siygnal processing circuit 7. At

t he video signal processing circuit %} the image signal converted into the

digital signaimgonentO6€SERa By idhtnaspl Sdghel Nisdhtengipieds oOCessi ng so as
to output it as a video signal with a digital signal through a synthesizer

9. This video signeh,ottieighSraigepboafohén® ofsthe ot iiginal intageer nal i mage
signal recording device or a stored imge signal recording device or the

li ke not shoydynd10risexiatBheifidd byuBRbeefosng tHYhigh Headeencyr a liquid
crystal display
component provided with the gain outputted from the
multiplier 25 in respect to the brightness signal of the .
original image signal (synthesized by the synthesizer 9).

Fig. 3 is an illustrative view for showing a variation
of a state of image obtained by a basic operation in the
aforesaid ap;rture control circuit 8.

For example, it is assumed that the subject image Pall
corresponding to the image signal freguency component shown
in Fig. 3A is one shown in l.;ig. 3B. Then, the subject image
Pal2 having a characteristic in which an MTF is more
deteriorated than that shown in Fig. BA and corresponding
to that of Fig. 3C becomes one shown in Fig. 3D with a result
that a resolution of the image is reduced.

In view of this fact, as for the image signal having
a characteri.s_ti.d indicated in the aforesaid Fig. 3C, it is
assumed that its high range component is intensified by the
aperture control perf_omed by the aperture control circuit
8 illustrated in Fig. 2, an amplitude of the high range
component is 1ifted up as shown in Fig. 3E, for example, and
then a signal processing is carried out to enable the
approximate same characteristic as that shown in Fig. 3A to
be attained. With suchan arrangement as above, an edge part

of the image (in this case, an interface between the white



device or the like for use in displaying the photographed inage. An out put
fromthe video signal processing circuit 7 is also branched and supplied
to the aperture control «circuit 8. The aperture control circuit 8
anplifies the inputted inage signal at its high range conponent to
generate an intensified signal conponent. An output of this aperture
control circuit 8 is supplied to the synthesizer 9. Al though a high range
conponent of the inmage signal propepjgsjuwﬂified i s overl apped on an
original inmage signal at the synthesiZer 9, an edge part of the displayed

i mage is intergghiefl a%d RSBLabBROsé@iait)anE LheensiriPAs! Shdwr asol ution
of the image is inproved. In addition, in this figure, although the inage

si gnal out put tegé saBHeébeinddie Payizgial FRGOCHS drtl) tHenC dhnt a%g?ai'énﬂ nputted to
the aperture control circuit 8, it is satisfactory that the processing of

the aperture GRRLIGkioW & Lt Igedlisapmprevea control circuit 8 is carried
out only for a brightness signal ‘conponent which is highly influenced by

a high range frequency. In a data table nmenory 10a is stored a data
table required for variably setting a gain of an output signal from the

aperture contrpl g¢f§i§uiaphradm REERASEsH @fAtHal PRéfd¥red BmBbdifek: the | ens
block 1 to be described l'ater and this

As described above, the MTF value may be varied in
response to a variation of an. iris diaphragm diameter in the
optical system of the photographing device of a video camera
or the like. In other words, it is already made apparent
that an irregular resolution state occurs in a resolution
feeling of the subject image due to a variation in the iris
diaphragm diameter. In the preferred embodiment of the
present invention, it is constructed such that utilization
of the apert:u;re control circuit 8 described in reference to
Figs. 2 And 3 causes an aperture control to be carried out
in such a way that a resolution feeling of the subject may
become constant in respect to a variation of iris diaphragm
diameter. Referringnowto Fig. 4, themechanismof two-vane
type irig diaphragm employed in a video camera of the
preferred embodiméﬁt will be described.

The iris diaphragm 3 is comprised of a combiﬁation of
two vanes 31, 32 having ends with such a shape as one shown
inFig.4A. In this case, at the position shown in the figure
of the vane 31 side is fixed an ND filter (ND: Neutral Density
Filter) 33. As well known in the art, the ND filter 33 is

anoptical filter for use in attenuating an amount of incident



operation will be described Iater 3. Configuration and Basic Operation

of an Aperture Control

Fig.2 is a block diagramfor showi ng schematically an exanple of
configuration of the aforesaid aperture control circuit 8.
aperture control circuit 8 of the preferred. enbodi nent, although
aperture control circuits for <correcting resolutions in both horizontal
direction and vertical direction of-¥+ imge is provided, respectively, a
configuration of the circuit for correcting the resolution in the

hori zont al

diyiaft 68 vifsible ii@aephfd] Whereiat B enblédian tAGRIent

-12- Circuit:

As the
each of

The

aperture control circuit 8 shown in this figure 1is conprised of delay
el ements 21, Fdunt ¥ YipibRs 133ncaro B Hteshested Witibur Epplynig er 25. In

this case,

a del ay

any influence on a color balance. Then, as shown in Fig.

4B, the aforesaid vanes 31, 32 are coupled to each other in

a direction indicated by the arrow and an area of the opening .

34, i.e. an iris diaphragmdiameter is adjusted. Inthecase
that the iris diaphragm having such two-vane mechanism as
above is employed, it is possible to construct the optical
system in less-expensive cost than that required for the case
in which the iris diaphragm of the mechanism forming a
substantial concentric opening with many vanes is applied.
'

5. Correction of Resolution of the Preferred Embodiment:
Correction Corresponding to a Variation of Iris Diaphragm
Diameter:

A éorrection of resolution in respect to a variation
in an iris diaphragm diameter in the preferred embodiment
will be described as follows.

Although a variation of resolution in respect to a
variation of an iris diaphragm diameter of the photographing
device, i.e. avariation of an MTF is made different for every
type of equipment in response to a configuration of the
optical system used in the photographing device, it is
possible to attain the variation in advance by performing
its measurement. In view of this fact, in the preferred

embodiment of the present invention, it becomes possible to



time corresponding to a clock frequency of a clock signal CLKis set in
the delay elenents 21, 22. However, if a resolution of the image in a
horizontal direction in this case is to be corrected, a clock frequency
corresponding to the nunber of pixels contained in 1His set. To the
contrary, if the frequency of 1H for the clock signal CLKis set, it is
possible to obtain an aperture control circuit for <correcting a resolution
in a vertical direction by the cinugf7ponfiguration which is simlar to
that shown in Fig. 2. A bright'ness signal conponent of the inmage

signal with ieefdir@id dorregtibn Wi RPebbratidw byt Sentitdiadng eidlgain
-13- processing circuit 7 is inputted to the delay elenent 21 and the

synt hesi zer 24n fhdelpartutedtdnefol kdrdalitys alccandestribed 144t tiad to the
delay element 22 and at the sane tine, it is inputted to the nultiplier 23
for perform ngegponibt t6l4d GrRisuat 8Y swéh micaarbAent s iabpve . Simgeal, .

referring to Fig. 5, a variation of the MTF corresponding

to the iris diaphragm diameter of the iris diaphragm 3 of

the preferred embodiment shown in Fig. 4 will be described.

In addition, in Fig. 5, a part of the opening 34 of the iris

diaphragm 3 is indicated and illustration of its surrounding

part is eliminated. Also in this case, for example, a chart

of the subject shown in Fig. 3B is applied, resulting in that

the MTF in a horizontal direction is assumed to be measured.

In Fig. 5A is illustrated a state in which the iris
diaphragm 3 is released as "the iris diaphragm state 1“.
Then, it is assumed that the iris diaphragm 3 is narrowed
from this state and subsequently the opening 34 is narrowed
up to such a degree as one indicated as "the iris diaphragm
state 2" shown in Fig. 5B.

As the iris diaphragm is being narrowed in general,
influence of aberration.of‘a lens is reduced, resulting in
that a value of MTF is usually and correspondingly increased.
Due to this fact, under the case of "iris diaphragm state
2" in Fig. 5B, a higher value of MTF as compared with that
of "iris diaphragm state 1" in Fig. 5A can be attained.

Then, it is assumed that an iris diaphragm is further
reduced from the state shown in Fig. 5B with a result that

the "iris diaphragm state 3" shown in Fig. 5C is attained.



At the synthesizer 24, an original signal conponent to be inputted from
the video signal processing circuit 7 and a brightness signal conponent

which is a del ay out put

fromthe delay elenment 22 are subtracted froma
signal conponent passed fromthe delay el enent 21 through the

mul tiplier
23. An out put of the synthesizer 24 is expressed as (-

1 + 2D - D2)

I n respect to the brightness signal conponent wth an original inmage

signal being set as 1 and a signal

I mage signal

22, the nul tihdlsi ¢ir28 diaplirdagmsphabes’dzshoRé thyt far mreahvedupizsls

-qdglLayed by 1 cl ock against the original

being defined as D. That is, the aforesaid delay el enents 21,

filter

and take a desired high range conponent fromthe original brightness

si gnal .

by AhetNmk filkerd3 at e opeging BONEOD| exdngplal, beddneg as

a

control signal supplied fromthe control section 10 is given to the high
range conponeiimosft dHdtbandliinnessn S gpate wbtcinf Ivenaiedoby ant efferd t he

af oresai d synthesizer 24. That is, a coefficient of the gain which is
vari ably set @& thes®bi fflitet a3 rbecomes! tiupte erbwgai nst t he hi gh range

conponent of

bri ghtness signal, resulting in that the high range

Under such a state of the iris diaphragm as described .

above, a value of MTF should be high enough due to a quite
reduced influence of aberration of a lens in general,
although actually a space not influenced by the ND filter
33 becomes quite narrow and then a diffraction of light may
occur at this space part to reduce the value of MTF.

In other words, in the case that an iris diaphragm is
narrowed gradually as a transient state from Fig. 5B to Fig.
5C, an area of the space where no effect of the ND filter
33 is applied to the opening 34 is decreased, resulting in
that a diffraction phenomenon of light described above
cannot be ignored and in opposition to it, a characterist:‘_.c
in which a value of MTF is gradually deteriorated can be
attained.

Then, the iris diaphragm is further narrowed from the
state shown in Fig. 5C and under such a state as shown in
"the iris diaphragm state 4" in F.ig. 5D in which the opening
34 is occupied by the ND filter 33 and the effect of the ND
filter 33 is completely applied, the diffraction of light
is decreased and the value of MTF is increased again.

In addition, in the case that the iris diaphragm is

further narrowed from the state shown in Fig. 5D to become



-14- conponent of the brightness signal is intensified. Then, the
hi gh range conponent of the original image signal is intensified by
superposing the high frequency conponent provided with the gain outputted
fromthe nultiplier 25 in respect to the brightness signal of the
original imge signal (synthesized by the synthesizer 9). Fig. 3is
an illustrative view for showing a variation of a state of inage obtained
by a basic operation in the aforesaig%gperture control circuit 8.

For exanple, it is assuned that the subject image Pall corresponding to

the i mage si gtRé JHAMILRANCEOERABILHheSHOWS didpriagm sfaté DG phgwn in Fig.
3B. Then, the subject inmage Pal2 having a characteristic in which an MIF

is nore det esgpaalHebd S8rthe derfiii M4 becbhés qddtantreol, asdaanding to that
of Fig. 3C becones one shown in Fig. 3Dwith a result that a resolution of

the inmage is jROUEEE an influehfe \dLWi¥rrhBtsoh AH 1ightl P8 {dgeagBae signal

having a characteristic indicated in the aforesaid Fig. 3C, it is assuned

that its hi ghagapgeasd ) AllveSokNireRsid iR&Eruskhe

In the preferred embodiment of the present invention, .
there has been attained a result of measurement shown in Fig.
6A as a relation of a variation of MTF corresponding to a
variation of the iris diaphragm diameter (an area of the |
opening 34) described up to now in reference to Fig. 5. In
this figure, an iris diaphragm diameter is indicated at an
abscissa and a value of MTF corresponding to an iris diaphragm -
diameter is indicated at'an ordinate.
In addition, in this Fig. 6A, each of the sample

positions of "iris diaphragm states 1 to 5" indicated in Figs.
SA to 5E is expressed on a curve line indicating a
characteristic of MTF, although the value of MTF is gradually
increased in compliance with a variation of the iris
diaphragm diamef.er from "the iris diaphragm state 1" to "the
iris diaphragm state 2" as described above in reference to
Fig. 5, and in turn, as for a variation of the iris diaphraém
diameter from "the iris diaphragm state 2* to *"the iris
diaphragm state 3", it is changed in such a way that the value
of MTF is decreased and further as for a variation of the
iris diaphragm diameter from "the iris diaphrégm state 3"
to "the iris diaphragm state 4", it is changed in such a way

that the value of MTF is increased again. Then, as for the



aperture control perforned by the aperture control circuit 8 illustrated
in Fig. 2, an anplitude of the high range conponent is lifted up as shown
in Fig. 3E, for exanple, and then a signal processing is carried out to
enabl e the approxi mte sanme characteristic as that showmnm in Fig. 3Ato be
attained. Wth such an arrangenent as above, an edge part of the inmage (in

this case, an interface between the white segnent and the
bl ack segnent) is intensified as shqowy.in the subject image Pal3 in Fig.
3F and then an apparent resolution of the image is inproved. 4. Iris

Di aphr agm Mechariatieh dhacH airasr adaphbagh Eikineter fromAstifleSiiisbed above,
the MIF value nay be varied in response to a variation of aniris

di aphragm di agghghradunstatedPt t6 alhe)idiena RipHdamaigs apkhagadee ce of a
video canera or the like. In other words, it is already nade apparent

that an irregulfaprress! ddédshdddat € occurs in a resol ution

In view of the foregoing, the preferred embodiment of
the present invention is constituted to perform a correction .
in such a way that a resolution of the subject image may be
kept constant irrespective of a variation of MTF caused by
the iris diaphragm diameter by making a variable gain (a
control signal supplied from the control section 10) to be
given to the multiplier 25 {refer to Fig. 2} in the aperture
control circuit 8 in response to a variation of the iris
diaéhragm diameter on the basis of a result of measurement
obtained as shown in the éforesaid Fig. 6A.

Fig. 6B indicates an example of setting of gain to be
applied to the multiplier 25 in the aperture control circuit
8 in respect to a variation of iris diaphragm diameter on
the basis of a result of measurement shown in Fig. 6A.

In this case, gains of five steps ranging from a lower
gain to a higher gain, i.e. the gain (a) to the gain (e) are
set. Then, a gain is variably set in respect to a variation
of the iris diaphragm diameter in such a way that a pattern
of curve line indicated in Fig. 6Aas a i:esult of measurement
may become such a pattern as one in which a variation in this
curve line is canceled.

Then, the gain made variable as shown in Fig. 6B in

response to a variation of the iris diaphragm diameter is



feeling of the subject imge due to a variation in the iris diaphragm
dianeter. In the preferred enbodi nent of the present invention, it is
constructed such that utilization of the aperture control circuit 8
described in reference to Figs. 2 and 3 causes an aperture control to be
carried out in such a way that a resolution feeling of the subject may
becone constant in respect to a variation of iris diaphragm dianeter.
Referring now to Fig.4, the nmechani smiof two-vane type iris diaphragm
enpl oyed in a video canera of the preferred enbodinment will be described.

The iris di apgi@sined the @iTREpI¢Er 0f5 AnCORDiapRirtaPe Yontid ¥EPGRISL, 32
havi ng ends with such a shape as one shown in Fig. 4A. In this case, at

the position ghgWause d REgH EPEqEend codiiSontiiteoBiné bdeghendds8flgdn ND fil ter
(ND: Neutral Densituy Fiﬁer%&nﬁcv\%ﬁ known in thg axr‘t, tﬁge ND filter

33 is an opthfaine ihddd slighatiSo ihidh ANHBLLAEré koY Ohppifadient
-16- light of visible |light band, wherein it enables an incrdent
to keep a substantial constant amplitude level without
having any relation with the iris diaphragm diameter as shown .
in Fig. 6C. As a result, a resolution of the entire image
is improved after an approximate constant resolution feeling
can be attained as an actual displayed subject image
irrespective of a variation of the iris diaphragm diameter.
Further, Fig. 6C indicates an amplitude of the brightness
signal component of 3 MHz.

Inorder to realize suchan aperture control operation,
a data table for setting gains corresponding to iris
diaphragm diameters indicated in Fig. 6B is stored in a data
table memory 10a indicated in Fig. 1, for example.

Then, the control section 10 discriminates the present
iris diaphragm diameter in response to an iris diaphragm
diameter information of the iris diaphragm 3 supplied from
the hole element 12 during photographing operation and
determines a gain set in correspondence with this
discriminated iris diaphragm diameter in reference to the
data table stored in the data table memory 10a. Then, the
gain determined in this way is given to the multiplier 25
in the aperture control circuit 8 as a control signal. It
becomes possible to perform an aperture control in

compliance with a variation of the iris diaphragm diameter



amount of visible light to be attenuated w thout applying any influence on
a col or bal ance. Then, as shown in Fig. 4B, the aforesaid vanes 31, 32 are
coupled to each other in a direction indicated by the arrow and an area of
the opening 34, i.e. an iris diaphragndi aneter is adjusted. In the case
that the iris diaphragm having such two-vane nechani smas above is

enpl oyed, it is possible to construct the optical systemin |ess-expensive
cost than that required for the case_,4n which the iris diaphragm of the
mechani smformng a substantial concentric opening with many vanes is

appl i ed. Sdedaribed upntd®inokethtoiigioBueh & Arddeakingashdratadnnzat :
Correction Corresponding to a Variation of Iris D aphragm D aneter:

A correction éde IRaffidtimedN atNtheSESLtrdlo sectdbhation in an iris di aphragm
dianeter in the preferred enbodinent wll be described as follows.

Al'though a variati o ®hel @6atH61 OSiddal §ell Of fom itid @oneRodf an iris
di aphragm di aneter of the photographing evice, i.e. a variation of an MIF

s made diffesetidPr1ER the! MABtDH1 B8 IZFTHR thE 4PSPEIYEE coat@ol
configuration of the optical systemused in the photographing device, it
I's possible ¢or@dite) 4 WO1vage Jalee ¢drmdtondsng\tdehé el §din may .
' be applied or a serial data of a predetermined number of bits,
for example, may be applied.
Although the foregoing description relates to a
correction of resolution generated by the variation of MTF
in a horizontal direction, actually a correction of
resolution in a vertical direction may also be similarly
performed. ©
In order to perform this correction, i.f is possible
to perform a measurement of a v;riation of MTF in respect
to the iris diaphragm diameter in a vertical direction under
application of a chart of subject with a high space frequency
in a wvertical direction by some lateral (horizontal
direction) stripes, for example. Then, su}:sequently, a
gain is set in such a manner that a variation of amplitude
of the high freguency component of the brightness signal
corresponding to a variation of MTF may be canceled on the
basis of result of the measurement and the data is stored
in the data table memory 10a in the same manner as that
described up to now. It is satisfactory that the control

section 10 is constituted such that a gain of the multiplier

25 in the aperture control circuit 8 set to perform an



its measurenent. In viewof this fact, in the preferred enbodinent of the
present invention, it becones possible to

-17- performa correction of resolution by controlling the gain in the
aperture control circuit 8 to be described later in response to a result

of such neasurenent as above. Then, referring to Fig. 5 a variation of
the MIF corresponding to the iris diaphragmdi aneter of the iris diaphragm
3 of the preferred enbodi nent shownshn Fig. 4 will be described. In
addition, in Fig. 5 a part of the opening 34 of the iris diaphragm3 is

i ndi cat ed angdpeitwfé Ictntad10ini 4 reiwicalnditgot il isi fadd ivariabkd. Al so in
this case, for exanple, a chart of the subject shown in Fig. 3Bis

appl i ed, resghtthe basidaf thie Mbréd gaiwideroghsh.direction is assuned to
be neasured. In Fig. 5Ais illustrated a state in which the iris

di aphragm 3 is released as "the iris diaphragmstate 1". Then, it is
assuned that the iris diaphragm3 is narrowed fromthis state and

subsequent | y gt. hecHRRtition34£ | RedblutdoRdof Ubhd PrefeRrad (alicmeatone
i ndicated as "the iris diaphragm
and Correction Corresponding to a Variation of Zoom Position .

In the photographing device having an optical system,
it has been made apparent that MTF may be varied not only
in reference to an iris diaphragm diameter described up to
now but also in reference to a zoom position of the zoom lens.
Due to this fact, a variation of resolution caused by a

- wvariation in such a zoom position as described above is
corrected in the preferréd embodiment.

A relation between the variation of the zoom position
and MTF relates to an aberration of a lens, so that it is
possible to calculate it Ehrough simulation duringdesigning
of a lens or calculate it through measurement as found in
the case bf iris diaphragm. Then, as a value of MTF in
respect to a variation of the zoom position in the video
camera in the preferred embodiment of the present invention,
the result shown in Fié. 7A has been attained. According
to this figure, as the zoom position is moved from a wide
position state to a tele-position state, it has become
apparent that a characteristic having the value of MTF
decreased has been attained, although a resolution may also
be reduced as it is changed from the wide position state to

the tele-position state.



state 2" shown in Fig. 5B. As the iris diaphragmis being narrowed
in general, influence of aberration of a lens is reduced, resulting in
that a value of MIF is usually and correspondingly increased. Due to this
fact, under the case of "iris diaphragmstate 2" in Fig. 5B, a higher

val ue of MIF as conpared with that of "iris diaphragmstate 1" in Fig. 5A
can be attained. Then, it is assuned that an iris diaphragmis
further reduced fromthe state shos@#+4n Fig. 5B with a result that t he
"iris diaphragmstate 3" shown in Fig. 5Cis attained.

-18- This "iris dimhabl,ags sticdine in"FH4OoWS,t haga b tar be @iwpitedthéy t he ND
filter 33 at the opening 34, for exanple, beconmes alnost of it and in turn

a space not imiltiplaed B b tid apertaret dentalf clireaif® Heceaesteoui te | ow.
Under such a state of the iris diaphragm as descri bed above, a val ue of

MIF shoul d bepéiv@iriaboedin Geepeot & ddi vEr iataducen Zodhl pesieic. aperration
of a lens in general,
this case, the gain is set to be increased in a stepwise manner
by the gains (a) to {(e) in response to a motion of the zoom .
position from the wide position state to the tele position
state to cancel the characteristic shown in the aforesaid
Fig. 7A.

Then, the data table for use in setting a gain in
respect to the zoom position indicated in the aforesaid Fig.
7B is stored in the data table memory 10a in the same manner
as that of the iris diaphragm. ﬁmms; the control section
10 may detefmine a gain corresponding to the present zoom
position in reference to the data table stored in the data
table memory 10aon the basis of the zoom position information
supplied from the potentiometer 11 during photographing
operation and supply this gain to the aperture control 8.
Such an aperture control as described above is carried out
to cause a high freqﬁency compeonent (in this case, it is set
to 3 MHz) of the brightness signal to be controlled to have
an apbroximate constant amplitude irrespective of a
variation in zoom position as shown in Fig. 7C. With such
an arrangement as above, "irregular state” of resolution
feeling generated by variation in zoom position is also
eliminated.

In addition, a characteristic shown in the aforesaid



al t hough actually a space not influenced by the ND filter 33 becones quite
narrow and then a diffraction of |light nay occur at this space part to
reduce the val ue of MIF. In other words, in the case that an iris

di aphragmis narrowed gradually as a transient state fromFig. 5B to Fig.
5C, an area of the space where no effect of the ND filter 33 is applied to
the opening 34 is decreased, resulting in that a diffraction phenonenon of
| i ght descri bed above cannot be ign%#%g and in oppositiontoit, a
characteristic in which a value of is gradual ly deteriorated can be

attai ned. Fig. THerindikatesi 8 chaplutegisticlof M ofiathevimthger am t he
state shown in Fig. 5C and under such a state as shown in "the iris

di aphr agm st ahehdifizonhtalgdibért ionhwhéréiwe thecapetturidcotosT baised by t he
ND filter 33 and the effect of the ND filter 33 is conpletely applied, the
diffracti on obnl tBétdatiss tddlecsor setittinghe yainecimfichiftedi sn iFiey.egsed again.

In addition, in the case that the iris diaphragmis further narrowed from
the state showdriaspbids Yo athdcicwital direction of the image. Thus,

a correction of the resolution in respect to a variation of .
the zoom position is similarly carried out not only in a
horizontal direction but also in a vertical direction of the
aforesaid image.

In the preferred embodiment of the present invention,
an aperture contiol is carried out in such a manner that a
constant resolution feeling may be attained irrespective of
a variation in state of the optical system such as an iris
diaphragm diameter or a zoom position. In addition, since
the preferred embodiment is usually set such that a gain of
the aperture control circuit is variably set in such a manner
that it may be accommodated for a variation of MTF, resulting
in that its cost, in particular, is not increased.

Further,’ the present invention is not limited to a
constitution of the preferred embodiment which has been
described up to now, wherein various modifications can be
attained and the present invention can be applied to various
kinds of photographing devices having an optical system such
as a digital still camera other than a video camera and a
signal processing device for use in processing an image
signal supplied from such a photographing device as

described above. In addition, although a constitution for



-19- the state indicated by the iris diaphragmstate 5 in Fig. 5E an
area of the opening 34 becones quite narrow, resulting in that an

i nfluence of diffraction of light is increased again and the value of MIF
i s decreased. In the preferred enbodi ment of the present invention
there has been attained a result of measurenent shown in Fig. 6A as a
relation of a variation of MIF corresponding to a variation of the iris
di aphragm di aneter (an area of the _opening 34) described up to now in
reference to Fig. 5. In this figure, an iris diaphragmdianmeter is

indi cated at ghedd3nlgSs drigftaeydlsignal %&;@h&ef@qadwsté&aarhn ris

di aphragm dianeter 1S indi Cated at an ordi nate. In addition, in
this Fig. 6A ;&aGhQf cBH@r&ﬁ'th:em%ﬂﬂﬁ% She HilghSraldBbagsned@tes 1 to
5" indicated in Figs. A to BE is expréssed on acurve line indicating a

characteri stige QhhMifa é‘lstﬂ&ﬁ'alﬁlhlﬁ %evﬁfélﬁeégldVEEeférﬁé@@d@Bhimeﬁ@Cr eased in

conpliance with a varlatlon of the iris diaphragmdianeter from"the iris

di aphragm st ajg ;L' aié)o pbhemxé ithat! BRETAIPrateLR sAgndl dhisdorienedigbove in
reference to Fig. 5 and in turn, as for a variation of the iris diaphragm

di aneter fromjddedddstodhpyr gHR SIS Akl An” APeriuss control.



di aphragm state 3", it is changed in such a way that the value of MIF is
decreased and further as for a variation of the iris diaphragmdi aneter

from"the iris diaphragmstate 3" to "the iris diaphragmstate 4", it is
changed in such a way that the value of MIF is-increased again. Then, as
for the -20- variation of "the iris

o coneagm ceare S0 "R UE et e MU <
on =

foregoing, the preferred enmbodi nent of the present i nventi

constituted to perf quNrarso¢ct.8oE®Ts: N such a way that a resolution of the
subj ect image may be kept constant irrespective of a variation of MIF

caused by the iris ydi amria«a@edise@ﬁprprbysesakwal&n\sarf@@b&o&éﬁsgﬁ? .
(0] e

control signal supplied fromthe control section 10) to be given

mul tiplier 25 44 efuRigel 8ighal od) aighdx&a}ﬁm@aum €OGheRbikidrCHutp®t | N
response to a variation of the iris | aphragm d?ameter on the basis of a
result of neasyiLA®IH an aperture control means capable of intensifying
a predetermined band component of the image signal is changed .
in response to a variation of resolution of said image signal
generated as a variation in state of an optical system of
a photographing device occurs and further corrected in such
a way that a resolution of said image signal may become
approximately constant.
2. Aan image signal processing method as set forth in
Claim 1, wherein a variati:.on of state in said optical systenm
is generated in response to an aberration of a lens.
3. An image signal processing method as set forth in
Claim 1, wherein a variation in state of said optical system

is caused by a variation in an aperture of an iris diaphragm.

4. An image signal processing method as set forth in
Claim 1, wherein a variation in state of éaid optical system
is caused by a diffraction of light near an opening of the
iris diaphragm as an aperture of the iris diaphragm is
changed.

5. BAn image signal processing method as set forth in
Claim 1, wherein a variation in state of said optical systenm
is caused by a variation of a zoom position of the zocm lens.

6. An image signal processing device for processing

an image signal for a photographed image, wherein it is



obt ai ned as shown in the aforesaid Fig. 6A Fig. 6B indicates an
exanpl e of setting of gain to be applied to the multiplier 25 in the
aperture control circuit 8 in respect to a variation of-iris di aphragm
di aneter on the basis of a result of neasurenent.

i _Fig. 6A
In this case, gains of five steps ranging froma ! 3@}”],@ W’g i gher
gain, i.e. the gain (a) to the gain (e) are set. Theng"d] l”lariably
set in respect to a variation of th? iris diaphragm diameter in guch a way
that a pattern of curve line indica 83 in Fig. 6A as a result of

measurement g gg gﬂﬁofush resedtebi 2orpBet ifg Vibsks 21§ akhathon in this

curve line is ca en, the gain nade variable as shown in

Fig. 6B1n Teagpiseile oF \ilaihdBeOkisha I1d noll 300 ppa it or | S

-21- given to the multiplier 25 1n the aperture contr circuit 8 to

CPne "o O BRELSRICIERIEE! o iRaERERAE S uiean) nal e moe
approximately constant. -

7. An image signal processing device for processing
an image signal fora bhotographed image as set forth inClaim
6, wherein said rescolution correcting means is comprised of
an aperture control means capable of intensifying a
predetermined band component of said image signal and a gain
variable setting means capable of variably setting an output
gain of said aperture control means in response to avariation
of state of said optical' system.

8. An image signal proéessing device as set forth in
Claim 6, wherein said image signal correcting means is
constructed such that a variation of resolution of said image
signal generated in response to an aberration of a lens is
corrected.

9. An image signal processing device as set forth in
Claim 6, wherein said image signal correcting means is
constructed such that a variation of resolution of said image
signal generated in response to a variation of apertur."e of
an iris diaphragm is corrected.

10. An image signal processing device as set forth in
Claim 6, wherein said image signal correcting means is
constructed such that a variation of resolution of said image

signal generated in response to a diffraction of light near



to keep a substantial constant anplitude | evel w thout having any relation
with the iris diaphragm di aneter as shown in Fig. 6C. As a result, a
resolution of the entire image is inproved after an..approxi-mate constant

resolution feeling can be attained as an actual displ ayed I mage
irrespective of a variation of the iris diaphragmﬁl mn jﬂ r, Fig.
6C i ndicates an anplitude of the brightness signa VHz .

In order to realize such an aperture_?trol operatl*on, a data table for
l'a

setting gains corresponding to iris _phr agm di ameters indicated in Fig.

6B i s stored hf Spéididy oleadh & ¥R ¥prOiyr RELeRbEidd) b Q'V_ajrig}(tg.%ﬂexa”m e.

Then, the control section 10 discrininates the present™ Iris ragm

di ameter in rggpeps IvhleS 1€ 8PR{ AR a i | mation of the iris
di aphragm 3 sugpl ?eﬁtl?)?%aré\k t t?e tjfglh'e glierren?dildlezﬁgsrs%ﬁ%%ﬁ%t ogr aphi ng

operation and detef{ll BESiRagcRgigt ﬂﬂb&%&ﬁgﬁmﬁ%‘:&s Wel-hed 1S s

discrimnated iris diaphragmdianeter in refefence to the data table

stored in thecdglif 6abhMmePBIR" ¥ai@imd, énsi%ﬁ'ael ‘g@f&#grg?: g‘]ﬁgﬁg e tgi s way

is given to the multiplier 25 1n the apertlre contro 8 as

control si gnakonbtrubEE@BBEnRAIE PLEri L RA dPLILAT PR bHES 1690058 N

conpliance with a variation of the 1ris di aphragm di aneter
signal generated in response to a variation of a zoomposition

of a zoom lens is corrected.

12. An image signal processing device as set forth in
Claim 7. wherein said gain variable setting means is
comprised of a memory for storing an output gain of said
aperture control means corresponding to a state of said
optical systen. ‘

13. An image signal processing device as set forth in
Claim 7, wherein said aperture control means is comprised
of a delay means for delaying an input signal in synchronous
with a clock frequency corresponding to the number of pixels
in one horizontal line. |

14. An image signal processing device'a.s set forth in
Claim 7, wherein said aperture control means is comprised
of a delay means for del#ying an input signal in synchronous
with a clock frequency corresponding to one horizontal line.

15. An image signal processing device as set forth in
Claim 9, wherein said iris diaphragm is a two-vane mechanism.

16. An image signal processing device comprising an
image signal recording device for recording an image signal

of a photographed image, wherein there is provided a



-22- described up to now through such a processing operation as one
performed at the control section. As the control signal supplied
fromthe control section 10 to the multiplier 25-i-n-the—aperture-—control

circuit 8, a voltage value corresponding to the set gain_nay pplied or
I be
Uik

a serial data of a predeterm ned nunber of bi ts,(JrlmI “Mi!lﬂt
M

appl i ed. Al t hough the foregoi ng descripti orrection
of resolution generated by the variati on of MIF..in a horizontal direction,
actually a cor;ﬁg?_cti on of resolution in a? vertical direction may al so be
sinilariy perF8PPtRtion correchimy deankosge X his correction, it is
possible to ﬁ;ﬁétgrﬁg{a ggasurement of a var ?a’??g%ﬁ%’fgw{??‘?@%én to the
iris di aphragn®f ¥ thata vesolwriolbE oGO det plication of a
chart of subj e%%?qwith ‘aﬂgi gh space frequency ilflnéﬁ;e %?'P%E%Ycher&epton by

| | tARE: const i .
sone lateral ( Ay stant without having any relation with. a

stat i
ate of an optical system of the photographing device



direction) stripes, for exanple. Then, subsequently, a gain is set in such
a manner that a variation of anplitude of the high frequency conponent of
the brightness signal corresponding to a variation of MIF may be cancel ed
on the basis of result of the nmeasurenent and the data is stored in the
data table nenory 10a in the sanme manner as that described up to now It

Is satisfactory that the control section 10 is constituted such that a
gain of the nultiplier 25 in the apegture control circuit 8 set to perform

an -23- aperture control in a vertical
direction is made variable on the basis of this storengaln set data.

6. Correcti oMESHORe ¥OR,PROFESSING VBPEP: PLENAE AN ARRARATYRIFOB! r ect i on

Corresponding to a Variati ‘&Eﬁ I n the phot ographi ng

devi ce having an opti cal %i? M@%%ﬁ% apparent that MIF may be

varied not only in reference to an iris diaphragmdianeter described up to
ABSTRACT

An image which is seen as a natural feeling can be
attained in such a manner that a resolution of a photographed
image is kept substantially constant irrespective of any
variation in condition of an opticai system such as an iris
diaphragm diameter and a zoom position. For example, in the
case that it is adapted for an iris diaphragm diameter, an
MTF corresponding to a variation of an iris diaphragm

, diameter is measured (Fig. 6A) and then a gain of an output
of an aperture control circuit capable of canceling a
reduction of high frequency component of the image signal
corresponding to the measured MTF (Fig. 6B). Then, an iris
diaphragm diameter varied during a photographing operation
is detected, a gain set in response to the detected iris
diaphragm diameter is applied to the aperture control
circuit, thereby a control is carried out such that an
amplitude of the high frequency component of the brightness
signal (Fig. 6C) being kept substantially constant without

having any relation with the iris diaphragm.

Figures 6A,6B & 6C



now but also in reference to a zoom position of the zoomlens. Due to this
fact, a variation of resolution caused by a variation in such a zoom
position as described above is corrected in the preferred enbodi nent.

A rel ation between the variation of the zoomposition and MF relates to
an aberration of a lens, so that it is possible to calculate it through
sinmulation during designing of a lens or calculate it through nmeasurenent
as found in the case of iris diaphragqnghen, as a value of MIF in
respect to a variation of the zoomposition in the video canera in the

preferred enbodi nent of the present inventidn, the result shown in Fig. 7A
as the zoom position is noved

has been attained. According to this fi ,
froma wde position state to a tele-po ron state, it has becone
| ue of MIF decreased has been

apparent that a characteristic having thg-
attai ned, although a resolution may al so= reduced as it is changed from
the wide position state to the tel e-posityon state.
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- 24- Thus, as shown in Fig. 7B, a gain to be given to the

multiplier 25 in the aperture control circuit 8 is set to be variable in
respect to a variation in zoomposition. In this case, the gainis set to
be increased in a stepwi se nanner by the gains (a) to (e) in response to a
notion of the zoom position fromthe w de position state to the tele
position state to cancel the characteristic shown in the aforesaid Fig.
TA. Then, the data table for usezy@ setting a gain in respect to
the zoom position indicated in the aforesaid Fig. 7B is stored in the data
table nenory 10a in the sane manner as that of the iris diaphragm Thus,
the control section 10 may determ ne a gain corresponding to the present
zoom position in reference to the data table stored-n the data table
menory 10a on the basis of the zoom position informgtidonj supplied fromthe
potentiometer 11 during photographing operation atd<Supgdly this gain to
the aperture control 8. Such an aperture control esqri bed above is
carried out to cause a high frequency conponent (inzthig case, it is set

to 3 MHz) of the brightness signal to be control have an approxi mate

constant anplitude irrespective of a variation tﬂa%an] osition as shown
G

in Fig. 7C. Wth such — Ol
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an arrangenent as above, "irregular state" of resolution feeling generated
by variation in zoomposition is also elimnated. In addition, a
characteristic shown in the aforesaid

-25- Fig. 7A indicates a characteristic of MIF of the inmage in a
hori zontal direction, wherein the aperture control based on the data table

for setting a gain indicated in Fig. 7B corresponds to a horizontal

direction of the image. Thus, a corrgetion of the resolution in respect to

a variation of the zoompositionis simlarly carried out not only in a
horizontal direction but also in a vertical direction of the aforesaid
I mage. In the preferred enbodi nent of the present invention, an

aperture control n such a nmanner at corstant

resol ution feeli ngmarbéqt%Ad I rrespective 0#1 a' @Laéﬁi n state of
the optical systemsuch as an iris diaphragm di aneter 0{3 al zoom posi tion.
In addition, since all
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the preferred enbodinent is usually set such that a gain of the aperture
control circuit is variably set in such a manner that it nay be
accomodat ed for a variation of MIF, resulting in that its cost, in
particular, is not increased. Further, the present invention is not
limted to a constitution of the preferred enbodi nent whi ch has been
described up to now, wherein various nodifications can be attained and the
present invention can be applied to valgous ki nds of photographi ng devi ces
having an optical systemsuch as a dlgltal still canmera other than a video
canera and a signal processing device for use in processing an inmage
signal supplied fromsuch a photographi ng device as described above. In
addition, although a constitution for

-26- processing a brightness signal conponent is indicated as an aperture
control for intensifying the high range conponent of the image signal in
the aforesaid preferred enbodinment, it is also possible that the
aberration signal conponent is .




al so occasionally processed with an aperture control.
-27- WHAT IS CLAIMED | S: 1. An imge signal processing nethod
for processing an image signal of a photographed i mage, wherei n an out put
gain of an aperture control nmeans capable of intensifying a predeterm ned
band conponent of the image signal is changed in response to a variation
of resolution of said inmage signal generated as a variation in state of an
optical systemof a photographing dgx}ce occurs and further corrected in
such a way that a resolution of sai i%mage signal may becone
approxi mately constant. 2. An image signal processing nmethod as set
forth in d 1L gE;reigiﬁéxgriation of state in said optical system is
generated in ¥espon t.0 rration & a |ens. 3. An image signa
processing method as set forth in Caimld, Er~a3fariation in state of
said optical s [ a vari at ie qperture of an iris
STATE | .
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4. An inmage signal processing nethod as set forth in claiml1, wherein a
variation in state of said optical system is caused by a diffraction of
| i ght near an opening of the iris diaphragmas an aperture of the iris

di aphragmis changed. 5. An image signal processing nethod as set
forth in Claiml1, wherein a variation in state of said optical system is
caused by a variation of a zoom position of the zoom| ens. 6. An

i mage signal processing device for pqggﬁssing an imge signal for a

phot ographed i nage, wherein it is - 28-
conprised of a resolution correcting neans in which a resolution of said
| mge signal ¢ ot etfﬁ%ﬁf state of optical system of a photographing
devi ce, but k ptq AEELO el y constant. 7. An inmage signa

processi ng device for processi
as set forth in Caim 6, wher
conpri sed of

pRIS&N i nage syl for a photographed i mage
MEHMGMSOD%{RAGM ecikfg neans is
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_an aperture control neans capable of intensifying a predeterm ned band
conponent of said inage signal and a gain variable setting neans capabl e
of variably setting an output gain of said aperture control neans in
response to a variation of state of said optical system 8. An
i mage signal processing device as set forth in Caim®6, wherein said inmage
signal correcting neans is constructed such that a variation of resolution
of said image signal generated in re Egnse to an aberration of a lens is
corrected. 9. An inage signal z ocessing device as set forth in
Claim6, wherein said imge signal correcting nmeans is constructed such
that a variatjgn of _resqlution of said inmage signal generated in response
to a variatio oﬂ 4E}rt8?§bgf an iris diaphragmis corrected. 10.
An i mage signal procesSsing devjce as set forth in Claim6, wherein said
i mge signal correcting nmeans |s constructed such that a variation of

resol ution of said inmge sig enerated in response to a diffraction of
| i ght near o .
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-29- an opening of an iris diaphragm acconpani ed by a variation of
aperture of the iris diaphragmis corrected. 11. An inmage signal
processi ng device as set forth in Caim6, wherein said inage signal
correcting nmeans is constructed such that a variation of resolution of
said imge signal generated in response to a variation of a zoom position
of a zoomlens is corrected. 12. An image signal processing device
as set forth in daim7. wherein sa|d8 in variable setting neans is
conprised of a nmenory for storing an out put gain of said aperture control
means corresponding to a state of said optical system 13. An i nmage
signal processing device as set forth in Caim7, wherein said aperture

control neans is conprised of a d?ay ns rn del ayi ng an i nput signal

in synchronous wth a clock frequ ncy| g@r,esgﬁi ng to the nunber of

pi xel s in one horizontal I|ine. 14. An inmage signal processing

device as set forth i np@UBJEQT) Wherein said apPﬁt(SUBJF@'T{ r"ql ns is
in

conprised of a delay ne for del ayt ng an I nput syn ronous
with a clock frequency corr ding to e horizon

i ne.
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*

‘15f An i mage signal processing device as set forth in Caim9, wherein

said iris diaphragmis a two-vane nmechani sm 16. An image signa
processi ng device conprising an imge signal recording device for
recordi ng an i nage signal of a photographed i mage, wherein there is
provi ded a -30- resolution correcting

nmeans for performng a correction in such a way that a resolution of said
i mge signal may be kept substantiallg/?onstant wi t hout havi ng any
relation with.a state of an optical system of the photographi ng devi ce.
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