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METHOD FOR PROCESSING VIDEO SIGNAL AND APPARATUS FOR 

PROCESSING VIDEO SIGNAL 

BACKGROUND OF THE INVENTION 

1;. Field of the Invention 

This inventi~n 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 photo9raphinq device 

provided with an optical system such as a video-camera or 

' a still-camera or the like 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 ~vice as described above, its 

operation is carried out such that an image photographed 

· through an optical system is taken into the device, al though 

it has been known that a degree of resolution of the 

photographed image is deteriorated more than that of a 

subject due to an aberration of a lens installed in the 

optical system. 
~-- •, - ... :· 

In view of this fact, itt'1as alreDy lffeen·p~ovideci t<>·· 
\> ~ 

correct a degree of resolution of the image through an 
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aperture control for an image signal of the photographed 

image. ~he aperture control used herein is defined as a 

signal processing in which a correction is carried 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. 

rt 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 resolution of the image is 

made remark.ably 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 

predetex:mined gain which has been uni~ox:ml.y 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. • · 

Due to this fact, there was a problem that ••irregular 
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patterns• were generated in the resolution of the 

photographed image to cause a normal image not to be attained 

at a glance because of a variation in state of an iris 

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 qenerated in response to a variation in state of an 

optical system in the photographing device to cause its value 

to become approximately constant by an image signal 

processing method for processing an image signal for a 

photographed image in order to solve the aforesaid problems. 

In addition, the image signal processing device for 

processiri.g an image signal for photographed image is 

provided with a reso:iution 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 photographing 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 pref erred 
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embodiment of the present invention. 

Fig. 2 is a block diaqram for showing an example of 

configuration of an aperture control circuit of the 

preferred embodiment of tbe present invention. 

Fig. 3 is an illustrative view for illustrating a basic 

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. 

Fiq. 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 illustrative view for showing an aperture 

control method in response to a zoom.position in the preferred 

embodiment. 

Fig. 8 is an illustrative view for illustrating a 

deterioration 0£ resolution corresponding to a space 

frequency 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 
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the preferred embodiment of the present invention, it is 

assumed that the present invention is applied to a video 

camera device. 

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 Hr!': 

For examp1e, a cha_racteristi.c of resolution of a lens 

applied in an optical system 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 Fiqs. 8 and 9, a technical 
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concept of the MTF correspondinq to the optical system of 

the video camera in the preferred embodiment of the present 

invention will be described as follows. 

Fig. SA shows, in a.schematic manner, a relation 

between a subject Panda 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 to 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 aberration of the lens L is applied 

due to a sufficient low space frequency of the subject Pin 

a lateral direction, resulting in tha~ an accurate 

resolution which is approximate1y similar to that of the 

subject P can be attained as shown in Fig. SC. 

Al though in Fig. SD is illustrated a frequency having 

a higher space frequency in a lateral direction than that 

shown in Fig. SB, 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 Fi<J. 8E, the subject image may become as one in which the 

component of black section is merged into the white section 
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so as to reduce its brightness and in turn the component of 

white section is merged into the black section so as to 

increase its brightness. In other words, in view of an image, 

the image of the white sec.tion 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. 

Al.though in Fig. SF is illustrated a subject P3 having 

a higher space frequency in a lateral direction than that 

shown in Fig. SD, the subject image Pa3 shown in Fig. BG 

obtained in correspondence with the subject P may be 

influenced more by aberration than the subject P2 and the 

subject image Pa2 shown in the aforesaid Figs. SD and SE, 

and actually a difference in brightness between the white 

image section and the biack 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. S 

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 briqhtness difference to be 

attained, although it is apparent that the brightness 
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difference is reduced at the space frequency corresponding 

to the subject image Pa2. This brightness difference is 

further reduced at the space frequency corresponding to the 

subject image Pa3. 

Then, in this case, it is possible to assume that a . 

value indicated at an ordinate is an M'l!F when a brightness 

difference at O 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 the lens is "an ideal lens" having 

no aberration, this MTF always becomes 100% irrespective any 

value of the space frequency. 

2. configuration of a Video camera Device: 

Fig. 1 is a block diaqram for schematically showing 

a configuration of a substantia:l secti.on of a video cam.era 

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 ~oom lens 
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2 capable of performing a zooming for a subject image while 

its zoom position is made variable within a predetermined 

range. An amount of light passed through the zoom lens 2 

is adjusted by an iris diaphragm 3 so as to adjust an image 

brightness or a depth 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 a degree of aperture in a substantial coaxial manner, · 

although in the preferred embodiment, an iris diaphragm 

mechanism having two vanes coupled to each other to be 

described later is employed. 

The aforesaid zoom 1ens 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 

operation within a predetermined. range along an optical axis, 

for example. Informati.on 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. 
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These information on zoom position and information on 

iris diaph~agm diameter are applied for an AE (Automatic 

Exposure) control or an AF (Automatic Focusing) control 

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 information on zoom position and 

information on iris diaphraqm 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 on 

a charge read out of this'cco 4 is supplied to a sample 

hold/AGC (Automatic Gain Control) circuit S, 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 a digital signal and then supplies it to the video 

sign.al. processing circuit 7. 

At the video siqnal processing circuit 7, the image 

signal converted into the digital siqnal is processed with 

a predetermined siqnal 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 like not shown, for example, 

or supplied to a monitor device or a liquid crystal display 
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device or the like for use in displaying the photographed 

imaqe. An output from the video signal processing circuit 

7 is also branched and supplied to the aperture control 

circuit 8. 

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 imp~oved. In addition, in this fiqure, 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 ~ brightness signal component which is highly 

influenced by a high range frequency. 

In a data table memory lOa 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. Configuration and Basic Operation of an Aperture control 
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Circuit: 

Fig. 2 is a block diagram for showing schematically an 

example of configuration of the aforesaid aperture control 

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 figure 

is comprised of delay elements 21, 22, a multiplier 23, a 

synthesizer 24 and a multiplier 25. In 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 f.requency corresponding to 

the number of pixels contained in lH is set. To the contrary, 

if the frequency of lH for the clock signal CLK is set, it 

is possible to obtain an aperture control circuit for 

correcting a resolution in a vertical 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 siqnal 
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processing circuit 1 is inputted to the delay element 21 and 

the synthesizer 24. A delay output of the delay element 21 

is inputted to the delay element 22 and at the same time, 

it is inputted to the multiplier 23 for performing a 

multiplication by two times for the input signal. 

At th~ 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 siqnal 

component passed from the delay element 21 through the 

multiplier 23. 

' . . An output of the synthesizer 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 D. That is, the aforesaid de1ay elements 21, 22, 

the multiplier 23 and the synthesizer 24 may form a high-pass 

filter and take a desired high range component from the 

original brightness signal. 

At the multiplier 25, a gain control signal acting as 

a control 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 hiqh range component of 

brightness siqnal, resulting in that the hiqh range 



-14-

component of the brightness signal is intensified. 

Then, the high range component of the original imaqe 

signal is intensified by superposing the high frequency 

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 aperture control circuit 8. 

For example, it is assumed that the subject image Pall 

corresponding to the image signal frequency component shown 

in Fig. 3A is one shown in Fig. 3B. Then, the subject image 

Pa12 having a characteristic in which an MTF is more 

deteriorated than that shown in Fig. 3A and corresponding 

to that of Fig. 3C becomes one shown in Fig. 3D with a result 

that a resolution of the image is reduo~. 

In view of this fact, as for the image signal having . . 

a characteri.s~ic i.ndicated in the aforesaid Fig. 3C, it is 

assumed that its high range component is intensified by the 

aperture control perfoxmed by the aperture control circuit 

8 illustrated in Fig. 2, a~ amplitude of the high range 

component is lifted 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 such an arrangement as above, an ed9e part 

of the image (in this case, an interface between the white 
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segment and the black segment) is intensified as shown in 

the subject image Pal3 in Fi9. 3F and then an apparent 

resolution of the image is improved. 

4. Iris Diaphragm Mechanism of the Preferred Embodiment: 

As described above, the M'!F 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 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 

become constant in respect to a variation of iris diaphragm 

diameter. Referring now to Fig. 4, the mechanism of two-vane 

type iris diaphragm employed in a video camera of the 

preferred embodiment will be described. 

The iris diaphragm 3 is comprised of a combination of 

two vanes 31, 32 having ends with such a shape as one shown 

in Fig. 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 

an optical filter for use in attenuating an amount of incident 
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light of visible light band, wherein it enables an incident 

amount of visible light to be attenuated without applying 

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

4B, the aforesaid vanes 3l:, 32 are coupled to each other in 

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

34, i.e. an iris diaphraCJDldiameter is adjusted. In the case 

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 correction of resolution in respect to a variation 

in an iris diaphragm diameter in the preferred embodiment 

wil.1 be described as fol.lows. 

Although a variation of resolution in respect to a 

variation of an iris diaphragm diameter of the photographinq 

device, i.e. a variation 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 
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perform a correction of resolution by controlling the gain 

in the aperture control circuit 8 to be described later in 

response to a result of such measurement as above. Then, 

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

to the iris diapbra9111 diameter of the iris diaphra9111 3 of 

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

In addition, in Fiq. 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. SA 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 diaphraqm 3 is n;;trrowed 

from this state and subsequently the opening 34 is narrowed 

up to such a degree as one indicated as •the iris di~phragm 

state 2" shown in Fig. SB. 

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. SB, a higher value of MTF as compared with that 

of "iris diaphragm state 1" in Fig. SA can be attained. 

Then, it is assumed that an iris diaphraqm is further 

reduced from the state shown in Fig. SB with a result that 

the "iris diaphragm state 3" shown in Fig. SC is attained. 
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This "iris diaphragm state 3 •• shows that an area occupied 

by the ND filter 33 at the opening 34, for example, becomes 

almost of it and in turn a space not influenced by an effect 

of the ND filter 33 becomes quite low. 

Under such a state of the iris diaphragm as described 

above, a value of MTP 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. SB to Fig. 

sc, 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 characteristic 

i.n which a value of MTF is gradually deteriorated can be 

attained. 

Then, the iris diaphragm. is further narrowed from the 

state shown in Fig. SC and under such a state as shown in 

"the iris diaphragm sta~e 4" in Fig. SD in which the opening 

34 is occupied by th~ 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. SD to become 



-19-

the state indicated by the iris diaphragm. state 5 in Fiq. 

SE, an area of the opening 34 becomes quite narrow, resulting 

in that an influence of diffraction of light is increased 

again and the value of MTF is decreased. 

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 MfF 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 1to511 indicated in Figs. 

5A to SE is expressed on a curve line indicating a 

characteristic of MTF, a1though the value of MTF is gradually 

increased in coinpliance with a variation of the iris 

diaphragm diameter 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 diaphragm 

diameter from "the iris diaphragm state 2" to "the iris 

diaphragm state 3 11
, 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 diaphraqm state 3" 

to .. the iris diaphra<Jlll state 4", it is chanqed in such a way 

that the value of MTF is increased aqain. Then, as for the 
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variation of the iris diaphragm diameter from "the iris 

diaphragm state 4" to "the iris diaphragm state 5", the·value 

of MTF is decreased. 

In view of the foreqoing, 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 c~used by 

the iris diaphragm diameter by making a variable gain (a 

control signal supplied from the control section 1 O} to be 

given to the multiplier 25 (refer to Fiq. 2) in the aperture 

control circuit 8 in response to a variation of the iris 

diaphragm diameter on the: basis of a result of measurement 

obtained as shown in the aforesaid 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. 

rn 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 Fiq. 6A as a result 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 
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given to the multiplier 25 in the aperture control circuit 

8 to cause a high frequency component of the brightness signal 

of the imaqe signal to which an aperture control is applied 

to keep a substantial constant amplitude level without 

having any relation with the iris diaphragm diameter as shown 

in Fig. 6C. As a ~esult,. 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 diaphraqm diameter. 

Further, Fig. 6C indicates an amplitude of the brightness 

signal component of 3 MHz. 

In order to realize ~uch an aperture control operation, 

a data table for setting qains corresponding to iris 

diaphragm diameters indicated in Fig. 6B is stored in a data 

table memory lOa 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 lOa. Then, the 

gain determined in this way is given to the multiplier 25 

in the aperture control circuit 8 as a control siqnal. It 

becomes possible to perform an aperture control in 

compliance with a variation of the iris diaphragm diameter 
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described up to now through such a processing operation as 

one performed at the control section. 

As the control signal supplied from the control 

section 10 to the multiplier 25 in the aperture control 

circuit 8, a voltage value corresponding to the set gain may 

be applied or a serial data of a predetenrl.ned number of bits, 

for example, may be applied. 

Although the foregoing description relates to a 

correction of resolution qenerated 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, it is possible 

to perform a measurement of a variation of MTF in respect 

to the iris diaphragm diametez: in a vertical direction under 

application of a chart of subject with a high space frequency 

in a vertical direction by some lateral (horizontal 

direction) stripes, for exam.pie. Then, subsequently, a 

gain is set in such a manner that a variation of amplitude 

of the high frequency 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 lOa 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 
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aperture control in a vertical direction is made variable 

on the basis of this stored gain set data. 

6. Correction of Resolution of the Preferred Embodiment: 

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 

variation in such a zoom position as described above is 

' . corrected in the preferred embodiment. 

A relation between the variation of the zoom position 

and MTF relates to an aberration of a lens, so that it is 

possib1e to calculate it through simUlation during designing 

of a l.ens or calculate it through measurement as found in 

the case of iris diaphragm. Then, as a value of MTF in 

respect to a variation of the zoom position in the video 

camera iri the preferred embodiment of the present invention, 

the result shown in Fig. 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. 



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 zoom position. In 

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 lOa in the same manner 

as that of the iris· diapfiraqm. Thus, the control section 

1 O may determine a gain corresponding to the present zoom 

position in reference to the data table stored in the data 

table memory lOa on 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 contro1 as described above is cai:ried out 

to cause a high frequency component (in this case, it is set 

to 3 MHz) of the brightness signal to be controlled to have 

an approximate constant amplitude irrespective of a 

variation in zoom position as shown in Fig. 7C. With such 

an arrangement as above, ••irregular s~te" of resolution 

feeling generated by variation in zoom position is also 

eliminated. 

In addition, a characteristic shown in the aforesaid 
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Fiq. 7A indicates a characteristic of MTF of the image in 

a horizontal 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 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 control is carried out in such a manner that a 

constant resol.ution 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 M.'l!F, resulting 

in that its cost, in particular, is not increased. 

Further,: the present invention is not limited to a 

constitution of the pref erred 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 photo9raphin9 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 
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processinq a brightness signal component is indicated as an 

aperture control for intensifying the high ranqe component 

of the image signal in the aforesaid preferred embodiment, 

it is also possible that the aberration signal component is 

also occasionally processed with an aperture control. 
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WHAT IS CLAJ;MED IS: 

1. An image signal processing method for processing 

an image signal of a photographed image, wherein an output 

gain of 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. An image signal processing method as set forth in 
~ 

Claim 1, wherein a variation of state in said optical system 

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 ot an iris diaphragm. 

4. An image signal processing method as set forth in 

C1aim 1, wherein a variation in state of said 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. 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 of a zoom position of the zoom lens. 

6. An i.maqe siqnal processing device for processinq 

an image signal for a photoqraphed image, wherein it is 
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comprised of a resolution correcting means in which a 

resolution of said imaqe siqnal is not set by a state of 

optical system of a photographing device, but kept 

approximately constant. · 

7. An image signal processing device for processing 

an image signal for a photographed image as set forth in Claim 

6, wherein said resolution 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 a variation 

' of state of said optical system. 

8 • 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 an aberration of a lens is 

corrected. 

9. An image signal processing device as set forth in 

Claim 6, wherein said imaqe signal correcting means is 

constructed such that a variation of resolution of said image 

signal generated in response to a variation of aperture 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 ~o a diffraction of light near 
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an openinq of an iris diaphraqm accompanied by a variation 

of aperture of the iris diaphragm is corrected. 

11. An image signal processing device as set forth in 

Claim 6·, wherein said image signal correcting means is 

constructe~ such that a variation of resolution of said image . 

signal generated in response to a variation of a zoom position 

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 system. 

13. An image signal processinq 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 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 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. ~n image signal processing device comprising an 

image siqnal recording device for recording an image signal 

of a photographed image, wherein there is provided a 
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resolution correcting means for performing a correction in 
such a way that a resolution of said image signal may be kept 
substantially constant without having any relation with.a 
state of an optical system of the photographing device • 


