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TITLE OF THE INVENTION 

VIDEO SIGNAL PROCESSOR AND COLOR VIDEO CAMER/ 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to the processing of 

video signals for a color video camera. 

Description of Related Art · 

Fig. 1 is a block diagram of a prior art video signal 

processor. In Fig. 1, the reference numeral 1 designates 

an R-Y color-difference signal input terminal, 2 is a B-Y 

color-difference signal input terminal, 3 i~ a luminance 

signal input terminal, 4 is an aperture correction signal 

input terminal, 5 is an R-Y color-difference signal output 

terminal, 6 is a B-Y color-difference signal output termi-

nal, 7 is a luminance signal output terminal, 8 is an aper­

ture correction si~nal output terminal, 9 through 12 refer 
.~., 

to control signal input terminals. and 13 through 16 denote 

gain controllers. 

Next, the operation of the video signal processor will 

be described below. Color-difference signals applied to the 

R-Y color-difference signal input terminal 1 and the B-Y 

color-difference signal input terminal 2 are transferred to 

the gain controllers 13 and 14, respectively, where the 
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gains of the signals are controlled in accordance with 

control signals Dl and D2 for proper color reproduction 

before being output at the R-Y color-difference signal 

output terminal 5 and the B-Y color-difference signal output 

terminal 6, respectively. On the other hand, the luminance 

signal applied to the luminance signal input terminal 3 is 

transferred to the gain controller 15, where the gain of the 

signal is controlled in accordance with a control signal D3 

before being output at the luminance signal output terminal 

7. The aperture correction signal applied to the aperture 

correction signal input terminal 4 is transferred to the 

gain controller 16, where the gain of the signai is con­

trolled in accordance with a control signal.D4 before being 

output at the aperture correction signal output terminal 8. 

Fig. 2 is a block diagram showing another prior art 

video signal processor. In Fig. 2, the same reference 

numerals as those in Fig. 1 designate the same or corre­

sponding parts, while the numerals 17 and 18 designate 

operational circuits. 

Now, the operation of this video signal processor will 

be described below. An R-Y color-difference signal applied. 

to the R-Y color-difference input terminal 1 is transferred 

to the operational circuit 17 as well as to the gain con­

troller 14, and a B-Y color~difference signal applied to the 

B-Y color-difference signal input terminal 2 is transferred 
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to the operational circuit 18 as well as to the gain con­

troller 13. In the gain controllers 13 and_ 14, the gains of 

the color-difference signals are controlled in accordance 

with control signals D5 and D6 for proper color reproduc­

tion. The output of the gain controller 13 is supplied to 

the operational circuit 17, while the output of the gain 

controller 14 is supplied to the operational circuit 18. 

The operational circuits 17 and 18 add the two input signals 

and output the respective sum signals at the R-Y color­

difference signal output terminal 5 and the B-Y coldr-dif­

ference output terminal 6. 

One problem with the above configured prior art video 

signal processors has been that flesh tones cannot be cor­

rected without affecting the tones of other colors, since 

the gains of the color-difference signals can only be varied 

in the directions along the R-Y and B-Y axes. 

Another problem with the prior art has been that it is 

extremely difficult to vary the gain of the luminance signal 

and the gain and frequency characteristic of the aperture 

correction signal selectively for flesh-tone areas. 

The prior art has a further problem that, when the 

lighting is not used and proper makeup is not done on the 

face of the object person, the luminance on the human face 

is not sufficient and wrin~les on the human face become 

emphasized because of camera signal processing such as r -

3 



correction. 

Fig. 3 is a block diagram of still another prior art 

signal processor for a color video -camera. In Fig. 3, the 

reference numeral 21 is a focus lens, 22 is a solid state 

imager, 23 is a co-related double sampling (CDS) circuit, 24 

is an automatic gain controller (AOC), 25 is an A/D convert­

er, 26 is a signal processor, 27 is a window pulse genera­

tor, 28 is a data selector, 29 is a band-pass filter (BPF), 

30 is an integrator, 31 is a microcomputer, 32 is a motor 

drive circuit for driving a motor 33, 33 is the motor for 

moving the focus lens 21, 34 is a luminance signal output 

terminal, 35 is an R-Y color-difference signal output termi­

nal, 36 is a B-Y color-difference signal output terminal, 37 

is a data selector, 38 is an integrator, 39 is an iris, 40 

is a motor for moving the iris 39, 41 is a motor drive cir­

cuit for driving the motor 40, 42 is a timing generator (TG) 

for driving the solid state imager, 43 is a solid state 

imager drive circ~it, 44 is a zoom lens, 45 is a motor for 

moving the zoom lens 44, 46 is a motor drive circuit for 

driving the motor 45, 47 is a data selector, 48 is an inte­

grator, and 380 is an A/D converter. 

The operation of this video signal processor will be 

described below. An optical image, focused through the zoom 

lens 44 and focus lens 21, is converted by the solid state 

imager 22 into an electrical signal. The TG 42 outputs 
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imager reading pulses which are supplied to the solid state 

imager drive circuit 43 and in synchronism with which a 

video signal is output from the solid state imager 22. The 

CDS circuit 23 only extracts signal components from the 

output signal of the CDS circuit 23 which is mixed with 

noises, and after the gain of the.output signal of the CDS 

circuit 23 is controlled by the AGC 24, the signal processor 

26 performs signal processing such as color separation and 

matrixing on the output signal to produce the luminance 

signal, R-Y color-difference signal, and B-Y color-differ-

· ence signal. 

The data selector 37 selects a part of the video signal 

which lies inside a picture frame determined by the window 

pulse generator 27. The video signal selected by the data 

selector 37 is integrated by the integrator 38 for every 

vertical scanning period. In accordance with an output 

signal supplied from the integrator 38, the motor drive 

circuit 41 controls the opening of the iris 39 by means of 

the motor 40. 

The data selector 47 selects data that lie inside the 

picture frame determined by the window pulse generator 27. 

The video signal selected by the data selector 47 is inte­

grated by the integrator 48 for every field period. In 

accordance with an output slgnal supplied from the integra­

tor 48, the gain in the AGC 24 is controlled so that the 
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output signal of the AGC 24 is maintained at a constant 

level. The output signal supplied from the integrator 38 is 

digitized by the A/D converter 380. Then, in accordance 

with an output digital signal supplied from the A/D convert­

er 380, the microcomputer 31 outputs a control signal to the 

timing generator 42 to control the speed of an automatic 

electronic shutter. 

The data selector 28 selects a part of the video signal 

which lies inside the picture frame determined by the window 

pulse generator 27. The video signal selected by the data 

selector 28 is passed through the band-pass filter 29 to 

extract the frequency components necessary for auto focus­

ing, and the extracted frequency components'are integrated 

by the integrator 30 for each vertical scanning period. The 

output signal of the integrator 30 is fed to the microcom­

puter 31 to control the motor drive circuit 32. That is, 

the microcomputer 31 supplies a control signal to the focus 

lens drive circuit 32 which controls the focus lens 21 by 

means of the motor 33. On the other hand, the motor drive 

circuit 46 controls the motor 45 to vary the magnifying 

ratio for the object. 

The prior art video signal processor of the above 

construction has a problem that the light from a main object 

{person) cannot be accurately measured when the object is at 

backlight, thus causing a so-called phenomenon of "black 

i1i1fii1iiUr 
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compression", i.e., loss of grayscale in the low luminance 

portions of the video signal. It also has a problem that 

the light from a main object (person) cannot be accurately 

measured when the object is illuminated with excessive front 

lighting, thus causing a so-called phenomenon of "white 

saturation", i.e., saturation of the high luminance portions 

of the video signal. Furthermore, the prior art has a 

problem that, since the center of the video signal area is 

taken as the primary focus area, correct focusing cannot be 

achieved when a main object (person) is not positioned in 

the center area or is located outside the focus area. The 

prior art has a further problem that, since the center of 

the picture area is taken as the primary photometric area, 

iris control, automatic gain control, and automatic elec-

tronic shutter speed adjustment cannot be done properly for 

a main object (person). 

Fig. 4 is a block diagram of a color video camera 

capable of videotaping the camera operator himself by remote 

control, and Fig. 5 is a schematic diagram showing the 

camera operator videotaping himself. In Fig. 4, like or 

corresponding parts to those in Fig. 3 are designated by 

like reference numerals. In Fig. 4, the reference numeral 

49 designates a remote controller, and 50 a receiving cir-

cuit. In Fig. 5, 51 is the ~perator videotaping himself 

by remote control, 52 is a ~ideo camera, and 53 is a tripod 
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for supporting the video camera 52 in position. The remote 

controller 49 transmits recording function control signals 

such as "recording instruction", "recording stop instruc­

tion", etc. Acoustic or electric waves, or light may be 

used to transmit such control signals from the remote con­

troller 49 to the color video camera 52. In the example 

hereinafter described, light such as infrared light is used. 

The receiving circuit 50 receives a light pattern of an 

infrared signal transmitted from the remote controller 49 

and transfers the received signal to the microcomputer 31. 

The microcomputer 31 outputs a control signal to initiate 

the recording of video signals when a "recording instruc­

tion" is given, and a control signal to sto.p the recording 

of video signals when a "recording stop instruction,. is 

given. 

The prior art color video camera of the above construc­

tion has a problem that, when videotaping himself by remote 

control, the operator needs to check through a monitor, such 

as a viewfinder of the video camera, to determine whether he 

is positioned inside the picture frame. There has also been 

a problem that, while the operator is being videotaped for 

recording by remote control, there is a possibility that the 

object (the. operator) may move outside the picture angle of 

the video camera without the operator knowing of it. The 

prior art has a further problem that, while the operator is 

8 



being videotaped for recording by remote control, the opera­

tor's face may not be held within the picture frame and the 

operator himself may not be positioned properly in the 

center unless he checks the monitor for the picture being 

recorded. 

It is also known that an image superimposing device 

called a chromakey device is used when superimposing an 

object image taken by a color video camera on a prescribed 

background image such as a landscape picture. Using the 

chromakey device, an object image to be fitted in is record­

ed against a background of a specific hue; the resulting 

video signal is compared with this specific hue ·to distin­

guish the portions of the signal that do not coincide with 

the specific hue, and a keying signal is generated in order 

to output only those portions that do not coincide with the 

specific hue, i.e. the video signal portions that lie within 

the area of the object image. 

Fig. 6 is a block diagram showing the constitution of a 

prior art image superimposing device, for example, described 

on pp.116-119 in "Image Electronics Seminar 8, Image Soft­

ware," Corona-Sha, pp.116-119, August 30, 1980. In Fig. 6, 

the reference numeral 54 is a lens, 55 is an image sensor, 

56 is a processing circuit, 57 is an encoder circuit, 58 is 

a synchronizing circuit, 59-is a NOT circuit, 60 and 61 are 

gate circuits, 62 is a superimposing circuit, 63 and 64 are 

iiiiiUr 
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buffer amplifiers, 65 and 66 are differential amplifiers, 67 

and 68 are slice circuits, 69 is a reference R-Y color-

difference signal input terminal, 70 is .a reference B-Y 

color-difference signal input terminal, 71 and 72 are varia-

ble resistances, 73 and 74 are level converters, and 75 is 

an AND circuit. 

Next, the operation of this image superimposi~g device 

will be described below. First, an object image to be 

fitted in is recorded against a background of a specific 

hue. The optical image of the object is focused through the 

lens 54 onto the image sensor 55 for conversion into an 

electrical signal corresponding to the brightness of the 

optical image. The electrical signal is supplied to the 

processing circuit 56 which processes this signal to produce 

a Y signal, an R-Y color-difference signal, and a B-Y color­

difference signal. These signals are converted by the 

encoder circuit 57 into a video signal for recording. 

The R-Y color-difference signal and B-Y color-

difference signal are also supplied to the buffer amplifiers 

63 and 64, respectively, for impedance conversion. These 

signals are then fed to the differential amplifiers 65 and 

66 where the levels of these signals are compared with the 

levels of the respective reference color-difference signals 

of the background color, the, results then being supplied to 

the slice circuits 67 and 68. In the slice circuits 67 and 

..... 
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68, the input signals are sliced at the slice levels set by 

the variable resistances 71 and 72. The specific hue of the 

background is set through the reference R-Y color-difference 

signal input terminal 69 and reference B-Y color-difference 

signal input terminal 70; since a man is usually selected as 

the object, blue, a complementary color of flesh color, is 

selected as the specific hue. When the obtained color-

difference signals coincide with the specific hue, the 

outputs of the slice circuits 67 and 68 remain nearly un-

changed, and when they diff~r from the specific hue, there 

occur significant variations in the outputs of the slice 

circuits 67 and 68. The level converters 73 and 74 output a 

binary logic level, either "O" or "1", to ~~rrespond to the 

outputs of the slice circuit 67 and 68. Fig. 7 is a diagram 

illustrating the operation described above, in which an 

output from the differential amplifier 65, an output from 

the slice circuit 67, and an output from the level converter 

73 are shown by way of example when an object 77 in a pie-

ture 76 is taken along line A-B. The outputs of the level 

converters 73 and 74 are ANDed by the AND circuit 75 to 

produce a keying signal. 

Synchronized with the video signal, a background image 

signal is supplied to the gate circuit 61 from the synchro-

nizing circuit 58. In response to the keying signal sup-

plied from the AND circuit 75, the gate circuit 60 extracts 

Th" - - --
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the components corresponding to the area of the object from 

the video signal supplied from the encoder circuit 57, and 

the extracted signal is fed to the superimposing circuit 62. 

On the other hand, the keying signal is inverted through the 

NOT circuit 59 and supplied to the gate circuit 61 which 

extracts the components corresponding to the background area 

from the background image signal supplied from the synchro­

nizing circuit 58, and the extracted signal is fed to the 

superimposing circuit 62. The superimposing circuit 62 

superimposes the outputs of the gate circuits 60 and 61 to 

produce a superimposed video image. 

The prior art image superimposing device of the above 

construction has had the various problems described below. 

First, a color greatly different in hue from the color of 

the object has to be selected as the background color for 

distinct separation between the object and the background. 

For example, when the object is a human, a complementary 

color of flesh color, i.e. blue, is usually selected as the 

background color, which requires a blue background called a 

blue back. It is also required that the color of the object 

placed against the background should be greatly different in 

hue from the background color. Therefore, when blue is 

selected as the background color, purple or greenish blue 

colors containing a high degree of blue components cannot be 

used as the color of the object because of their difficulty 
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of separation from the background color. This has caused 

such a problem as limiting the selection of clothes that the 

human can wear. Furthermore, when a plain-colored curtain 

is selected as the background and the luminance of the 

background color varies because of variations in the lumi­

nance by the pleats in the curtain, separation between the 

background and the object placed against the background 

becomes unstable. Further, the reference blue back is not 

always available as the background. For examplet in an 

ordinary home situation, a wall that is not blue in color 

may often be used as the background against which an object 

is recorded. In such a case, the wall color must be set as 

the background color, but changing the background color 

requires adjustment of the reference levels and slice levels 

and these levels must be individually adjusted for varia­

tions in the reference background color or camera character­

istics. In an ordinary home, it is also difficult to pre­

pare a background of uniform luminance and hue; for example, 

when setting the background color with a wall, curtain, etc. 

as the background, the adjustments become even more d1ffi­

cult as stains, creases, etc. on the background cause varia­

tions in the luminance and hue, which leads to unstable 

separation between the background and the object placed 

against the background. Furthermore, the image superimpos­

ing device generally requires using a camera for creating 
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the keying signal and an external camera or a video tape 

recorder (VTR) for producing a background picture and also 

requires maintaining synchronization between these devices. 

The problem is that the construction of the device is made 

bulky as a result. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a video 

signal processor capable of selectively detecting a specific 

color area (flesh-tone area) using simple circuitry. 

It is another object of the invention to provide a 

video signal processor capable of selectively detecting a 

flesh-tone area or man-facial area, using simple circuitry, 

so that the area can be set as the auto focus area or the 

photometric area for iris control, automatic gain control, 

automatic shutter speed adjustment, etc. 

It is a further object of the invention to provide a 

video signal processor capable of performing color correc­

tion selectively on the flesh-tone or man-facial area with­

out affecting other colors. 

It is another object of the invention to provide a 

video signal processor capable of varying the gain of the 

luminance signal, the gain of the aperture correction signal 

and the frequency characteristic of the aperture correction 

signal only for the flesh-tone area or man-facial area. 
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It is still another object of the invention to provide 

a video camera which is capable of preventing misrecording 

with the operator positioned outside the picture angle of 

the video camera and thus obtaining a proper picture with 

the main object positioned in the center when the operator 

is videotaping himself. 

It is a further object of the invention to provide a 

color video camera capable of accurately separating the 

object area and background area from the video signal by 

using simple circuit. 

According t~ the video signal processor of the inven­

tion, an area defined by the hue and the color signal satu­

ration level is varied in accordance with the level of the 

ruminance signal in order to detect flesh-tone areas. 

Furthermore, from the detected flesh-tone areas, a facial 

area is distinguished based on its size. 

For the flesh-tone area or facial area, the gain of the 

R-Y color-difference signal is raised, the gain of the B-Y 

color-difference signal is lowered, and the gain of the 

luminance signal is raised, to make correction to produce 

flesh color close to the human sensation of the color. 

Further, for the flesh-tone area or facial area, the gain of 

the aperture correction signal is lowered so that the human 

face appears wrinkleless. Furthermore, for the flesh-tone 

area or facial area, the frequency characteristic of the 
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aperture correction signal is varied to obtain natural­

looking wrinkles. Moreover, based on the detected flesh­

tone area or facial area, the auto focus area or the photo­

metric area for iris control, automatic gain control, auto­

matic shutter speed adjustment, etc. is set. Further, the 

video signal processor is constructed in such a way that 

recording is performed only when the flesh-tone area or the 

facial area is detected. 

According to another video signal processor of the 

invention, an area defined by the hues of the R-Y and B-Y 

color-difference signals and the densities of colors is 

varied in accordance with the level of the luminance signal 

in order to detect the background area. An.image or a 

static image of desired hue is fitted in the extracted 

background area and superimposed on the image of an object. 

Furthermore, the video signal for the object area other than 

the background is passed through a low-pass filter or sub­

jected to mosaic processing or defect processing for reduc­

ing luminance grayscale so that special effects can be 

achieved selectively in the object area. 

The above and further objects and features of the 

invention will more fully be apparent from the following 

detailed description with accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a prior art video signal 

iiiUT 
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processor; 

Fig. 2 is a block diagram of another prior art video 

signal processor; 

Fig. 3 is a block diagram of still another prior art 

video signal processor; 

Fig. 4 is a block diagram of a prior art color video 

camera; 

Fig. 5 is a schematic diagram showing a camera opera­

tor videotaping himself by remote control; 

Fig. 6 is a block diagram of a prior art image super­

imposing device for a color video camera; 

Fig. 7 is a diagram showing the explaining of the 

image superimposing device of Fig. 6; 

Fig. 8 is a diagram showing an example of flesh-tone 

area detection; 

Fig. 9 is a diagram showing an example in which the 

flesh-tone area varies with the luminance signal level; 

Fig. 10 is a block diagram showing the configuration 

of a flesh-tone detector; 

Fig. 11 is a diagram showing a flesh-tone area.; 

Fig. 12 is a diagram showing a flesh-tone area; 

Fig. 13 is a diagram showing a flesh-tone area; 

Fig .. 14 is a diagram showing a flesh-tone area; 

Fig. 15 is a diagram showing a table for flesh-tone 

area detection; 
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Fig. 16 is a diagram showing a main object to be picked 

up; 

Fig. 17 is a diagram showing flesh-tone areas when the 

object of Fig. 16 is picked up; 

Fig. 18 is a block diagram showing the configuration of 

another flesh-tone detector; 

Fig. 19 is a diagram showing an output waveform of 

the flesh-tone detector of Fig. 18; 

Fig. 20 is a block diagram showing the configuration 

of a slice circuit in Fig. 18; 

Fig.· 21 is a block diagram showing the configuration of 

still another flesh-tone detector; 

Fig. 22 is a diagram showing an output waveform of 

the flesh-tone detector of Fig. 21; 

Fig. 23 is a block diagram showing the configuration 

of a video signal processor according to the present inven­

t ion; 

Fig. 24 is a diagram showing an example of col.or 

correction for the flesh-tone area; 

Fig. 25 is a block diagram showing the configuration 

of a video signal processor according to another embodiment 

of the invention; 

Fig. 26 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

1~iififir 
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Fig. 27 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-

ment of the invention; 

Fig. 28 is a diagram showing the configuration of an 

aperture correction circuit in Fig. 27; 

Fig. 29 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-

ment of the invention; 

Fig. 30 is a block diagram showing the configuration 

of a video signal processor according to a further cmbodi-

ment of the invention; 

Fig. 31 is a block diagram showing the.configuration 

of a video signal processor according to a further embodi-

ment of the invention; 

Fig. 32 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-

ment of the invention; 

Fig. 33 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-

ment of the invention; 

Fig. 34 is a diagram showing an area designating a 

picture frame; 

Fig. 35 is a diagram showing the configuration of a 
, 

data selector; 

Fig. 36 is a block diagram showing the configuration 
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of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 37 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 38 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 39 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 40 is a diagram illustrating the ~rocess of 

shaping a flesh-tone detection signal through a low-pass 

filter and slice circuit; 

Fig. 41 is a diagram showing a focus area; 

Fig. 42 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 43 is a diagram showing the configuration of a 

data selector; 

Fig. 44 is a diagram illustrating the process of 

shaping a flesh-tone detection signal through the data 

selector; 

Fig. 45 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-

1Di1li1ii1Ui 
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ment of the invention; 

Fig. 46 is a diagram illustrating the process of 

shaping a flesh-tone detection signal through a low-pass 

filter and slice circuit; 

Fig. 47 is a diagram showing a photometric area; 

Fig. 48 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 49 is a diagram showing the configuration of a 

data selector; 

Fig.· 50 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 51 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 52 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 53 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 54 is a block diasram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 
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Fig. 55 is a diagram showing a focus area; 

Fig. 56 is a diagram showing a focus area; 

Fig. 57 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-

ment of the invention; 

Fig. 58 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-

ment of the invention; 

Fig. 59 is a diagram showing a photometric area; 

Fig. 60 is a diagram showing a photometric area; 

Fig.-61 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-. ' 

ment of the invention; 

Fig. 62 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-

ment of the invention; 

Fig. 63 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-

ment of the invention; 

Fig. 64 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-

ment of the invention; 

Fig. 65 is a block dia~ram showing the configuration 

of a video signal processor according to a further embodi-

ment of the invention; 
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Fig. 66 is a diagram showing a focus area; 

Fig. 67 is a diagram showing a photometric area; 

Fig. 68 is a block diagram showing the configuration 

of a color video camera according to the present invention; 

Fig. 69 is a diagram showing the configuration of a 

data latch circuit; 

Fig. 70 is a flowchart illustrating the algorithm of 

a microcomputer; 

Fig. 71 is a block diagram showing the configuration 

of a color video camera according to another embodiment of 

the invention; 

Fig. 72 is a flowchart illustrating the algorithm of 

a microcomputer; 

Fig. 73 is a block diagram showing the configuration 

of a color video camera according to a further embodiment 

the invention; 

Fig. 74 is a block diagram showing the configuration 

of a color video camera according to a further embodiment 

the invention; 

Fig. 75 is a schematic diagram showing an example of 

the construction of a remote controller; 

Fig. 76 is a schematic diagram showing another exam­

ple of the construction of the remote controller; 

Fig. 77 is a block diagram showing the configuration 

of 

of 

of a color video camera according to a further embodiment of 
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the invention; 

Fig. 78 is a diagram showing a tape format for re­

cording and replaying video signals; 

Fig. 79 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 80 is a set of diagrams showing images repro­

duced from a video signal from a color video camera, an 

output signal of a flesh-tone detector, and an output signal 

of an adder, respectively; 

Fig.·81 is a flowchart illustrating the algorithm of 

a microcomputer; 

Fig. 82 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 83 is a flowchart illustrating the algorithm of 

a microcomputer; 

Fig. 84 is a block diagram showing the configuration 

of a color video camera according to a further embodiment 

the invention; 

Fig. 85 is a block diagram showing the configuration 

of a color video camera according to a further embodiment 

the invention; 

of 

of 

Fig. 86 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 
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the invention; 

Fig. 87 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 88 is a diagram showing how an image reproduced 

from an output signal of a flesh-tone detector is related to 

a picture frame set by a window pulse generator when a human 

figure is picked up; 

Fig. 89 is a diagram showing how an image reproduced 

from an output signal of the flesh-tone detection is 

related to the picture frame set by the window pulse genera-

tor when a human figure is picked up; 

Fig. 90 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 91 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 
<P 

Fig. 92 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 93 is a block diagram showing the configuration 

of a color video camera according to a further embodiment. of 

the invention; 

Fig. 94 is a block diagram showing the configuration 
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of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 95 is a block diagram showing the configuration 

of a correlation value calculator; 

Fig. 96 is a flowchart illustrating the algorithm of 

a microcomputer; 

Fig. 97 is a diagram showing a range determined in 

accordance with a distance to an object and a focal length; 

Fig. 98 is a diagram showing predetermined detection 

positions for correlating video signals; 

Fig.·99 is a diagram showing predetermined detection 

positions for correlating video signals; 

Fig. 100 is a diagram showing the sequence in which 

the detection positions are worked through for obtaining 

correlations; 

Fig. 101 is a diagram showing the size and the center 

of a human face area; 

Fig. 102 is a diagram showing the sequence in which 

the detection positions are worked through for obtaining 

correlations; 

Fig. 103 is a flowchart illustrating the algorithm of 

a microcomputer; 

Fig. 104 is a diagram showing a range determined in 

accordance with a distance to an object and a focal length; 

Fig. 105 is a diagram showing predetermined detection 
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positions for correlating video signals; 

Fig. 106 is a diagram showing predetermined detection 

positions for correlating video signals; 

Fig. 107 is a diagram showing the sequence in which 

the detection positions are worked through for obtaining 

correlations; 

Fig. 108 is a diagram showing the sequence in which 

the detection positions are worked through for obtaining 

correlations; 

Fig. 109 is a flowchart illustrating the ·algorithm of 

a microcomputer; 

Fig. 110 is a diagram showing a range_~etermined in 

accordance with a distance to an object and a focal length; 

Fig. 111 is a diagram showing predetermined detection 

positions for correlating video signals; 

Fig. 112 is a diagram showing predetermined detection 

positions for correlating video signals; 

Fig. 113 is a diagram showing the sequence in which 

the detection positions are worked through for obtaining 

correlations; 

Fig. 114 is a diagram showing the sequence in which 

the detection positions are worked through for obtaining 

correlations; 

Fig. 115 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-
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meht of the invention; 

Fig. 116 is a flowchart illustrating the algorithm of 

a microcomputer; 

Fig. 117 is a diagram showing a range determined in 

accordance with a distance to an object and a magnifying 

ratio; 

Fig. 118 is a flowchart illustrating the algorithm of 

a microcomputer; 

Fig. 119 is a diagram showing a range for detection 

of a human face; 

Fig.-120 is a diagram showing horizontal values of 

detected flesh-tone areas; 

Fig. 121 is a diagram showing a range for detection 

of a human face; 

Fig. 122 is a diagram showing horizontal and vertical 

values of a flesh-tone area detected; 

Fig. 123 is a block diagram showing the configuration 

of a vidwo signal processor according to a further embodi­

ment of the invention; 

Fig. 124 is a diagram showing a picture frame defining 

an area to be detected as a human face; 

Fig. 125 is a diagram showing an example of detection 

of a plurality of flesh-tone areas; 

Fig. 126 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-
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ment of the invention; 

Fig. 127 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 128 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 129 is a block diagram showing the internal con­

figuration of an aperture correction signal producing cir­

cuit; 

Fig.-130 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 131 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 132 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 133 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 134 is a block diB;gram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 
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Fig. 135 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 136 is a block diagram showing the configuration 

of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 137 is a diagram showing .an output waveform of a 

low-pass filter; 

Fig. 138 is a schematic diagram showing a focus area 

and a photometric area; 

Fig.·139 is a schematic diagram showing a focus area 

when the object is at a great distance; 

Fig. 140 is a schematic diagram showing a focus area 

when the object is at a short distance; 

Fig. 141 is a block diagram showing the configuration 

of a video signal processor according to a further embodi-

ment of the invention; 

Fig. 142 is a schematic diagram showing a photometric 

area when the object is at a great distance; 

Fig. 143 is a schematic diagram showing a photometric 

area when the object is at a short distance; 

Fig. 144 is a block diagram showing the configuration 

of a video signal processor .according to a further embodi­

ment of the invention; 

Fig. 145 is a block diagram showing the configuration 
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of a video signal processor according to a further embodi­

ment of the invention; 

Fig. 146 is a schematic diagram showing a focus area in 

which the value of width w is added to a flesh-tone areaj 

Fig. 147 is a schematic diagram showing a photometric 

area in which the value of width w is subtracted from a 

flesh-tone area; 

Fig. 148 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. ·149 is a flowchart illustrating the algorithm of a 

microcomputer; 

Fig. 150 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 151 is a flowchart illustrating the algorithm of a 

microcomputer; 

Fig. 152 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 153 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 154 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 
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invention; 

Fig. 155 is 

color video 

invention; 

Fig. 156 is 

color video 

invention; 

Fig. 157 is 

color video 

invention; 

a block diagram showing the configuration 

camera according to a further embodiment of 

a block diagram showing the configuration 

camera according to a further embodiment of 

a block diagram showing the configuration 

camera according to a further embodiment of 

Fig. · 158 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 159 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig, 160 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 

according to the present invention; 

Fig. 161 is a diagram showing table data in a memory; 

Fig. 162 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 

according to another embodi~ent of the invention; 

Fig. 163 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 
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according to a further embodiment of the invention; 

Fig, 164 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 165 is a diagram showing a chromakey sample point; 

Fig. 166 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 167 is a diagram showing a chromakey sample point; 

Fig. 168 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 

according to a further embodiment of the invention; 

Fig. 169 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 
the invention; 

Fig. 170 is a diagram showing a chromakey area; 

Fig. 171 is a block diagram showing the configuration 

of a color video camera according to a further embodiment of 

the invention; 

Fig. 172 is a diagram showing a chromakey area; 

Fig. 173 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 

according to a further embodiment of the invention; 

Fig. 174 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 
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according to a further embodiment of the invention; 

Fig. 175 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 

according to a further embodiment of the invention; 

Fig. 176 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 

according to a further embodiment of the invention; and 

Fig. 177 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 

according to a further embodiment of the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The preferred embodiments of the present invention will 

now be described below with reference to the accompanying 

drawings. 

(Embodiment 1) 

Fig. 8 is a diagram showing an example of flesh-tone 

area detection according to a first embodiment. As shown in 

Fig. 8, a closed area (indicated by oblique hatching) in a 

two-dimensional plane defined by R-Y and B-Y axes represent­

ing color-difference video signals is detected as a flesh­

tone area. The flesh-tone area detected in this manner 

varies according to the level of the luminance signal. That 

is, as the level of the luminance signal increases, the 
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flesh-tone area is made to vary in size and position from 

{a) to (b) to (c) as shown in Fig. 9, thus enhancing the 

accuracy of flesh-tone area detection. 

(Embodiment 2) 

Fig. 10 is a block diagram showing the configuration 

of a flesh-tone detector circuit 101 for detecting flesh­

tone areas according to a second embodiment. The flesh-tone 

detector 101 is a circuit to which a digital luminance 

signal, B-Y color-difference signal, and R-Y color­

difference signal are input for detection of flesh-tone 

areas from the video signals. The flesh-tone detector 101 

comprises an R-Y color-difference signal input terminal 102, 

a B-Y color-difference signal input terminai 103, a lumi­

nance signal input terminal 104, a memory 105, a comparator 

106, and a flesh-tone detection signal output terminal 107. 

The flesh-tone area is an area defined by the hue and 

the color signal saturation level, as shown in Fig. 11 1 

and represented by Expressions 1 and 2 below. The flesh­

tone area, represented by Expr~ssions 1 and 2, varies ac­

cording to the level of the luminance signal, as shown by 

Expressions 3 and 4 below; with increasing level of the 

luminance signal, the color signal saturation level of the 

flesh-tone area increases accordingly as shown in Figs. 12, 

13, and 14. The flesh-tone·area is made to vary as shown in 

Figs. 12, 13, and 14 according to the level of the luminance 

,.. 
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signal, so that the flesh-tone area can be detected accu-

rately. 

(Expression 1) 

( B - Y) • tan ( 8 + /3 ) :i ( R - Y) ~ ( B - Y} tan( 8 - f3 ) 

(Expression 2) 
.--~~~~~~~~---:-

r - s ~ J< R - Y )
2 + { B - Y )

2 :i r + s 

(Expression 3) 

r = Kl · Y where Kl E:; 0, Kl is a constant 

{Expression 4} 

s = K2 • Y where K2 ;;: 0, K2 is a constant 

Next, the operation of the flesh-tone detector 101 of 

Fig. 10 will be described below. An R-Y color-difference 

signal is applied to the R-Y color-differen·c·e signal input 

terminal 102, and a B-Y color-difference signal is applied 

to the B-Y color-difference input terminal 103. These 

color-difference signals are input to the memory 105 as 

addresses. The memory 105 contains a table as shown in 

Fig. 15. In the table, natural numbers are written only 

in specific areas, and Os are written in other areas than 

the specific areas. The numbers designate the color signal 

saturation level. Turning back to Fig. 10, a luminance 

signal is applied to the luminance signal input terminal 

104. The comparator 106 detects whether the value of an 

output signal from the memory 105 lies within a certain 

range determined relative to the level of the luminance 
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signal entered through the luminance signal input terminal 

104. For example, in the table of Fig. 15, suppose that the 

output of the memory 105 is judged as representing flesh­

tone color when it is within the range from 1/2 to 1/8 of 

the luminance signal level. Then, when the level of the 

luminance signal applied to the luminance signal input 

terminal 104 is 14, the output signal of the memory 15 that 

satisfies the above range is in the range from 7 to 1. 

Therefore, when the R-Y color-difference signal and B-Y 

color-difference signal that c~me inside the frame shown in 

Fig. 15 are entered, the R-Y and B-Y color-difference sig­

nals are judged as representing a flesh-tone area and the 

comparator 106 outputs a r1High". The output signal of the 

comparator 106 is output at the flesh-tone detection signal 

output terminal 107 as a flesh-tone detection signal. With 

the above configuration, the flesh-tone area that satisfies 

Expressions 1, 2, 3, and 4 can be detected. When a human 

figure shown in Fig. 16 is plcke4 up through the flesh-tone 

detector 101 of the above configuration, flesh-tone detec­

tion signals representing the areas (Rl, R2, R3) indicated 

by oblique hatching in Fig. 17(a) are output at the flesh­

tone detection signal output terminal 107, and a signal 

waveform as shown in Fig. 17(b) is obtained when the line C­

D in Fig. 17(a) is scanned horizontally. Clearly, the same 

signal processing as described above can also be applied to 
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the color-difference signals matrixed along the I and Q 

axes. 

(Embodiment 3) 

Fig. 18 is a block diagram showing the configuration 

of a flesh-tone detector 201 for detecting flesh-tone areas 

according to a third embodiment. · In Fig. 18, the same 

reference numerals as those in Fig. 10 designate the same 

or corresponding parts. Further in Fig. 18, the reference 

numeral 108 designates a low-pass filter (LPF), and 109 

denotes a slice circuit. The slice circuit 109 is a circuit 

that slices an output signal from the LPF 108 by the value 

of a predetermined constant k. A detailed configuration of 

this circuit is shown in Fig. 20 wherein t~~ reference 

numeral 202 is an input terminal to which an output signal 

from the LPF 108 is applied, 203 is an adder, 204 is a 

switch, 205 is a comparator, 206 is an input terminal at 

which the value of the constant k for slicing is input, 207 

is a decoder, and 208 is an output terminal. 

Next, the operation in this embodiment will be de-

scribed below. The operation in which the R-Y color-differ-

ence signal, B-Y color-difference signal, and luminance 

signal input at the respective input terminals 102, 103, and 

104 are fed to the comparator 106 1 is the same as that in 

the second embodiment, and therefore, is not described here. 

The output of the comparator 106 is passed through the LPF 
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108 to extract only low-frequency components. The resulting 

waveform is as shown by (a) in Fig. 19. This signal is 

sliced by the slice circuit 109. That is, every part below 

a predetermined value is made equal to the predetermined 

value, and the entire level is reduced so that the predeter­

mined value of the signal becomes O. The output signal of 

the LPF 108, entered via the input terminal 202, is reduced 

by the adder 203 by the value of the constant k. The compa­

rator 205 compares the output signal of the LPF 108 with the 

constant k, and when the output signal is larger than the 

constant k, outputs a select signal to the switch 204 to 

select the output signal of the adder 203. The switch 204 

selects a "Low" when the output signal of tbe LPF 108 is 

smaller than the constant k. The decoder 207 pass the 

signal output from the switch merely. As a result, the 

output signal of the decoder 207 that appears at the output 

terminal 208 has a waveform as shown by (b) in Fig. 19. 

This signal is output at the flesh-tone detection signal 

output terminal 107 as a flesh-tone detection signal. 

(Embodiment 4) 

Fig. 21 is a block diagram showing the configuration 

of a flesh-tone detector 301 for detecting flesh-tone areas 

in the fourth embodiment. In Fig. 21, the same reference 

numerals as those in Fig. 1~ designate the same or corre­

sponding parts. Further in Fig. 21, the reference numeral 
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110 designates a comparator. The comparator 110, as shown 

in Fig. 22 (a), compares some constants with the flesh-tone 

detection signal, thereby forming a waveform shown in Fig. 

22 (b). 

Next, the operation in this embodiment will be de­

scribed below. The operation in which the R-Y color~ 

difference signal, B-Y color-difference signal, and lumi­

nance signal input at the respective input terminals 102, 

103, and 104 are fed to the comparator 106, is the same as 

that in the second embodiment, and therefore, is not de­

scribed here. The output of the comparator 106 is passed 

through the LPF 108 to extract only low-frequency compo­

nents. The resulting waveform is as shown ·by (a) in Fig. 

22. The comparator 110 then splits the signal into several 

levels according to the output. Such processed signal is 

output at the flesh-tone detection signal output terminal 

107 as a flesh-tone detection signal. The flesh-tone detec­

tion signal has a waveform as shown by (b) in Fig. 22. 

The above embodiments 2, 3~ and 4, show how flesh-tone 

area can be detected, but the process can also be applied to 

detection of other designated color areas by rewriting the 

table in the memory 105. 

(Embodiment 5) 

A fifth embodiment wil1 be described below wherein the 

gains of the color-difference signals are controlled when a 
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flesh-tone area is detected. Fig. 23 is a block diagram 

showing the configuration of the fifth embodiment. In 

Fig. 23, the same reference numerals as those in Fig. 10 

designate the same or corresponding parts. Further in 

Fig. 23, the reference numerals 111 and 112 designate gain 

controllers, 113 refers to an R-Y color-difference signal 

output terminal, and 114 denotes a B-Y color-difference 

signal output terminal. 

Next, the operation in this embodiment will be de­

scribed below. Color-difference signals applied to the R-Y 

color-difference signal input terminal 102 and B-Y color­

difference signal input terminal 103 are transferred to the 

flesh-tone detector 101 as well as to the gain controllers 

111 and 112, respectively. The flesh-tone detector 101, in 

accordance with the second embodiment, detects a flesh-tone 

area from the color-difference signals and the luminance 

signal fed through the luminance signal input terminal 104. 

When the video signals lie within the designated flesh-tone 

area, the flesh-tone detector 101 outputs control signals to 

the gain controllers 111 and 112. The R-Y color-difference 

signal, with its gain controlled by the gain controller 111, 

is output at the R-Y color-difference signal output terminal 

113. On the other hand, the B-Y color-difference signal, 

with its gain controlled by·the gain controller 112 1 is 

output at the B-Y color-difference signal output terminal 
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114. More specifically, when a flesh-tone area is detected, 

the gain of the R-Y color-difference signal is raised and 

the gain of the B-Y color-difference signal is lowered. In 

Fig. 24, "a" indicates the flesh-tone area detected by the 

flesh-tone detector 101, and by controlling the gains of the 

color-difference signals as described above, the flesh-tone 

area can be shifted to the area indicated by "b" in Fig. 24. 

This gives a reddish tone to the color of the flesh-tone 

area, thus achieving correction to produce flesh color close 

to the human sensation of the color. 

(Embodiment 6) 

A sixth embodiment will be described below wherein the 

gain of the luminance signal is controlled ·when a flesh-tone 

area is detected. Fig. 25 is a block diagram showing the 

configuration of the sixth embodiment. In Fig. 25, the 

same reference numerals as those in Fig. 10 designate the 

same or corresponding parts. Further in Fig. 25, the 

reference numeral 115 designates a gain controller, and 116 

indicates a luminance signal output terminal. 

Next, the operation in this embodiment will be de­

scribed below. Color-difference signals applied to the R-Y 

color-difference signal input terminal 102 and B-Y color­

difference signal input terminal 103 are transferred to the 

flesh-tone detector 101. A'luminance signal applied to the 

luminance signal input terminal 104 is fed to the flesh-tone 
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detector 101, and also to the gain controller 115. The 

flesh-tone detector 101, in accordance with the second 

embodiment, detects a flesh-tone area from the luminance 

signal and the color-difference signals. When the video 

signals lie within the designated flesh-tone area, the 

flesh-tone detector 101 outputs a control signal to th~ gain 

controller 115. In accordance with the control signal, the 

gain controller 115 raises the gain of the luminance signal 

and outputs the luminance signal through the luminance 

signal output terminal 116. This increases the luminance of 

the flesh-tone area, achieving correction to produce flesh 

color close to the human sensation of the color. 

(Embodiment 7) 

A seventh embodiment will be described below wherein. 

the gain of an aperture correction signal is controlled when 

a flesh-tone area is detected. Fig. 26 is a block diagram 

showing the configuration of the seventh embodiment. In 

Fig. 26, the same reference numerals as those in Fig. 10 

designate the same or corresponding parts. Further in 

Fig. 26, the reference numeral 117 designates an aperture 

correction signal input terminal, 118 indicates a gain 

controller, and 119 denotes an aperture correction signal 

output terminal. 

Next, the operation in this embodiment will be de-

scribed below. Color-difference signals applied to the R-Y 
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color-difference signal input terminal 102 and B-Y color­

difference signal input terminal 103 and the luminance 

signal applied to the luminance signal input terminal 104 

are fed to the flesh-tone detector 101. On the other hand, 

the aperture correction signal applied to the aperture 

correction signal input terminal 117 is fed to the gain 

controller 118. The flesh-tone detector 101 1 in accordance 

with the second embodiment, detects a flesh-tone area from 

the luminance signal and the color-difference signals. When 

the video signals lie within the designated flesh-tone area, 

the flesh-tone detector 101 outputs a control signal to the 

gain controller 118. In accordance with the control signal, 

the gain controller 118 lowers the gain of the aperture 

correction signal and outputs the aperture correction signal 

through the aperture correction signal output terminal 119. 

Thus, wrinkles in the human skin can be deemphasized. 

(Embodiment 8) 

An eighth embodiment will be described below wherein 

the frequency characteristic of aperture correction signal 

is controlled when a flesh-tone area is detected. Fig. 27 

is a block diagram showing the configuration of the sixth 

embodiment. In Fig. 27, the same reference numerals as 

those in Fig. 26 designate the same or corresponding parts. 

Further, in Fig. 27, the reference numeral 120 designates an 

aperture correction circuit that produces an aperture signal 
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and that can vary the frequency characteristic thereof. 

Next, the operation of this embodiment will be de-

scribed below. Color-difference signals·applied to the R-Y 

color-difference signal input terminal 102 and B-Y color-

difference signal input terminal 103 and the luminance 

signal applied to the luminance signal input terminal 104 

are fed to the flesh-tone detector 101. The flesh-tone 

detector 101, in accordance with the second embodiment, 

detects a flesh-tone area from the luminance signal and the 

color-difference signals. The luminance signal is also fed 

to the aperture correction circuit 120 for production of an 

aperture correction signal. When the video signals lie 

within the designated flesh-tone area, the ·flesh-tone detec-

tor 101 outputs control signals to the aperture correction 

circuit 120. In accordance with the control signals, the 

aperture correction circuit 120 varies the frequency charac-

teristic of the aperture correction signal to be produced 

and outputs the aperture correction signal through the aper-

ture correction signal output terminal 119. Thus natural-

looking wrinkles can be reproduced. 

Fig. 28 is a block diagram showing the internal 

configuration of the aperture correction circuit 120 of 

Fig. 27. In Fig. 28, the reference numerals 121 and 122 
, 

designate one-line memories, the numerals 123, 124, and 125 

indicate band-pass filters (BPF) each of which has a differ-
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ent pass band characteristic, the numerals 126 and 131 

denote adders, and the numerals 127, 128, 129, 130, and 132 

designate multipliers. 

Next, the operation in the aperture correction circuit 

120 will be described below. The luminance signal applied 

to the luminance signal input terminal 104 is fed through 

the one-line memory 121 and input to the BPFs 123, 124, and 

125. The BPFs which have different pass band characteris­

tics produce horizontal aperture correction signals each of 

which have a different frequency characteristic. The sig­

nals output from the BPFs 123, 124, and 125 are fed to the 

multipliers 127, 128, and 129, respectively, where they are 

multiplied by respective constants Cl, C2, ·and C3. Thus, by 

varying the gains of the horizontal aperture correction 

signals by the values of Cl, C2, and C3, and by adding the 

output signals of the multipliers by the adder 131, aperture 

c~rrection signals having different frequency characteris­

tics can be produced. On the other hand, a vertical aper­

ture correction signal is produced using the one-line memo­

ries 121 and 122, the adder 126, and the adder 131. The 

multipliers 130 and 132 change the gain of the vertical 

aperture correction signal. With the aperture correction 

circuit including a plurality of BPFs which have different 

pass band characteristics, as described above, the frequency 

characteristic of the aperture correction can be varied by 
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the control signals Cl, C2, and C3. When the video signals 

lie within the designated flesh-tone area, the flesh-tone 

detector 101 outputs control signals Cl, C2, C3, C4 and C5. 

By these control signals, the characteristic of the aperture 

correction signal is varied, the aperture correction signal 

being output through the aperture correction signal output 

terminal 119. 

(Embodiment 9) 

A ninth embodiment concerns an example wherein the 

configuration of the fifth embodiment is so adapted as to 

detect the flesh-tone area in accordance with the third 

embodiment. In this example, the gains of the R-Y and B-Y 

color-difference signals are varied by the gain controllers 

111 and 112 to match the waveform of the flesh-tone detec-

tion signal. As a result, the gains of the color-difference 

signals gradually change near the boundaries between the 

flesh color and other colors without causing an unnatural 

change. 

(Embodiment 10) 

A 10th embodiment concerns an example wherein the 

configuration of the fifth embodiment is so adapted as to 

detect the flesh-tone area in accordance with the fourth 

embodiment. In this example also, the gains of the R-Y and 

B-Y color-difference signals are varied by the gain control-

le rs lJ.J, _and 112 to match the waveform of the flesh-tone 
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detection signal. As a result, the gains of the color­

difference signals gradually change near the boundaries 

between the flesh color and other colors without causing an 

unnatural change. 

(Embodiment 11) 

An 11th embodiment concerns an example wherein the 

configuration of the sixth embodiment is so adapted as to 

detect the flesh-tone area in accordance with the third 

embodiment. In this example, the gain of the luminance 

signal is varied by the gain controller 115 to match the 

waveform of the flesh-tone detection signal. As a result, 

the gain of the luminance signal gradually changes near the 

neighborhood of the boundaries between the flesh color and 

other colors without causing an unnatural change. 

(Embodiment 12) 

A 12th embodiment concerns an example wherein the 

configuration of the sixth embodiment is so adapted as to 

detect the flesh-tone area in accordance with the fourth 

embodiment. In this example also, the gain of the luminance 

signal is varied by the gain controller 115 to match the 

waveform of the flesh-tone detection signal. As a result, 

the gain of the luminance signal gradually changes near the 

boundaries between the flesh color and other colors without 

causing an unnatural change. 

(Embodiment 13) 
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A 13th embodiment concerns an example wherein the 

configuration of the seventh embodiment is so adapted as to 

detect the flesh-tone area in accordance with the third 

embodiment. In this example, the gain of the aperture 

correction signal is varied by the gain controller 118 to 

match the waveform of the flesh-tone detection signal. As a 

result, the gain of the aperture correction signal gradually 

changes near the boundaries between the flesh color and 

other colors without causing an unnatural change. 

(Embodiment 14) 

A 14th embodiment concerns an example wherein the 

configuration of the seventh embodiment is so adapted as to 

detect the flesh-tone area in accordance with the fourth 

embodiment. In this example also, the gain of the aperture 

correction signal is varied by the gain controller 118 to 

match the waveform of the flesh-tone detection signal. As a 

result, the gain of the aperture correction signal gradually 

changes in near the neighborhood of the boundaries between 

the flesh color and other colors without causing an unnatu­

ral change. 

(Embodiment 15) 

A 15th embodiment will be described below wherein the 

frequency characteristic of the luminance signal is con­

trolled when a flesh-tone area is detected. Fig. 29 is a 

block diagram showing the configuration of the 15th embodi-
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ment. In Fig. 29, the same reference numerals as those in 

Fig. 10 designate the same or corresponding parts. Fur­

ther in Fig. 29, the reference numeral 133 designates an 

LPF, and 134 denotes a mixer. 

Next, the operation in this embodiment will be de­

scribed below. Color-difference signals applied to the R-Y 

color-difference signal input terminal 102 and B-Y color­

difference signal input terminal 103 and the luminance 

signal applied to the luminance signal input terminal 104 

are fed to the flesh-tone detector 101. The flesh-tone 

detector 101, in accordance with the second embodiment, 

detects a flesh-tone area from the luminance signal and the 

color-difference signals. The luminance signal is also fed 

to the LPF 133 and the mixer 134. When the video signals 

lie within the designated flesh-tone area, the flesh-tone 

detector 101 outputs a control signal to the mixer 134. The 

control signal varies the mixing ratio in which the output 

of the LPF 133 is mixed with the original luminance signal, 

and then the thus processed luminance signal is output 

through the luminance signal output terminal 116. For the 

flesh-tone area, the proportion of the output of the LPF 133 

to be mixed is increased. Thus, the high-frequency compo­

nents in the flesh-tone area are surpressed thereby deempha­

sizing wrinkles in the human skin. 

(Embodiment 16) 
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A 16th embodiment concerns an example wherein the 

configuration of the 15th embodiment is so adapted as to 

detect the flesh-tone area in accordance with the third 

embodiment. In this example, the mixing ratio in the mixer 

134 is varied to match the waveform of the flesh-tone detec­

tion signal. As a result, the mixing ratio gradually 

changes near the boundaries between the flesh color and 

other colors without causing an unnatural change. 

(Embodiment 17) 

A 17th embodiment concerns an example wherein the 

configuration of the 15th embodiment is so adapted as to 

detect the flesh-tone area in accordance with the fourth 

embodiment. In this example also, the mix£ng ratio in the 

mixer 134 is varied to match the waveform of the flesh-tone 

detection signal. As a result, the mixing ratio gradually 

changes in near the boundaries between the flesh color and 

other colors without causing an unnatural change. 

{Embodiment 18) 

Fig. 30 is a block diagram showing the configuration 

of an 18th embodiment. In Fig. 30, the same reference 

numerals as those in Figs. 10 and 23 designate the same or 

corresponding parts. Further in Fig. 30 1 the reference 

numerals 135 and 136 designate gain controllers 1 and 137 and 

138 denote operational circuits. 

Next. the operation in this embodiment will be de-

51 



scribed below. The R-Y color-difference signal and B-Y 

color-difference signal applied to the R-Y color-difference 

signal input terminal 102 and B-Y color-difference signal 

input terminal 103, respectively, are input into the memory 

105 in the flesh-tone detector 101, while the luminance 

signal applied to the luminance signal input terminal 104 is 

supplied to the comparator 106 in the flesh-tone detector 

101. In th~ flesh-tone detector 101, a flesh-tone area is 

detected, in accordance with the second embodiment, and the 

resulting flesh-tone detection signal is fed to the gain 

controllers 135 and 136. On the other hand, the R-Y color­

difference signal is also fed to the gain controller 136 and 

operational circuit 137, and the B-Y color~difference signal 

is fed to the gain controller 135 and operational circuit 

138. 

In the gain controllers 135 and 136, gain control is 

performed based on the flesh-tone detection signal. The 

output of the gain controller 135 is supplied to the opera­

tional circuit 137, while the output of the gain controller 

136 is supplied to the operational circuit 138. The opera­

tional circuits 137 and 138 perform addition or subtraction 

on the two input signals, and the resulting signals are 

output through the R-Y color-difference signal output termi­

nal 113 and B-Y color-difference signal output terminal 114, 

respectively. For the flesh-tone area, control is performed 

52 11111iiur 
i: 



so that the B-Y color-difference signal is subtracted from 

the R-Y color-difference signal and the R-Y color-difference 

signal is added to the B-Y color-difference signal. As a 

result, the hue is shifted from yellow toward red, thus, 

correction being achieved to produce flesh color close to 

the human sensation of the color. 

(Embodiment 19) 

Fig. 31 is a block diagram showing the configuration 

of a 19th embodiment. In Fig. 31, the same reference 

numerals as those in Figs. 18 and 30 designate the same or 

corresponding parts. 

Next, the operation in this embodiment will be de­

scribed below. Based on the input R-Y color-difference 

signal and B-Y color-difference signal, a flesh-tone area is 

detected in accordance with the third embodiment, and the 

resulting flesh-tone detection signal is output from the 

flesh-tone detector 201 (slice circuit 109) onto the gain 

controllers 135 and 136. The operation thereafter is the 

same as that in the above 18th embodiment, and therefore, is 

not described here. In this embodiment also, correction can 

be made to produce flesh color close to the human sensation 

of the color. Furthermore, since the amount of correction 

gradually varies near the boundaries between the flesh color 

and other colors, there occur no unnatural change in this 

area. 
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(Embodiment 20) 

Fig. 32 is a block diagram showing the configuration 

of a 20th embodiment. In Fig. 32, the same reference 

numerals as those in Figs. 21 and 30 designate the same or 

corresponding parts. 

Next, the operation in this embodiment will be de­

scribed below. Based on the input R-Y color-difference 

signal and B-Y color-difference signal, a flesh-tone area is 

detected in accordance with the fourth embodiment, and the 

resulting flesh-tone detection signal is output from the 

flesh-tone detector 301 (comparator 110) onto the gain 

controllers 135 and 136. The operation thereafter is the 

same as that in the 18th embodiment mentioned above, and 

therefore is not described here. In this embodiment also, 

correction can be made to produce flesh color close to the 

human sensation of the color. Furthermore, since the amount 

of correction gradually varies near the boundaries between 

the flesh color and other colors, there occur no unnatural 

changes in this area. 

In the embodiments 18, 19, and 20, the addition or 

subtraction is performed in the operational circuits 137 and 

138, but alternatively, control may be performed so that 

addition or subtraction is carried out on the gains in the 

gain controllers 135 and 136. 

Further, description of the embodiments 5 to 20 has 
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shown how the correction of the flesh-tone area color is 

performed, but the above embodiments can also be applied to 

correction of other specific-colored areas by rewriting the 

table in the memory 105. 

(Embodiment 21) 

Fig. 33 is a block diagram showing the configuration of 

a video signal processor for a color video camera (the 21st 

embodiment). In Fig. 33, the reference numeral 21 is a 

focus lens, 22 is a solid state imager, 23 is a CDS circuit, 

24 is an automatic gain controller (AGC), 25 is an A/D 

converter, 26 is a signal processor, 27 is a window pulse 

generator, 28 is a data selector, 29 is a band-pass filter 

{BPF), 30 is an integrator, 31 is a microcomputer, 32 is a 

motor drive circuit for dividing a motor 33, 33 is the motor 

for moving the focus lens 21, 34 is a luminance signal 

output terminal, 35 is an R-Y color-difference signal output 

terminal, 36 is a B-Y color-difference signal output termi­

nal, and 101 is a flesh-tone detector having the internal 

configuration shown in Fig. 10 .. 

Next, the operation of this embodiment will be de­

scribed below. An optical image, focused through the focus 

lens 21, is converted by the solid state imager 22 into an 

electrical signal. The video signal output from the solid 

state imager 22 is fed to the CDS circuit 22 where only 

signal components are extracted and fed to the AGC 24. The 
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AGC 24 controls the gain of the video signal so that the 

video signal is maintained at a constant level. The video 

signal is then supplied to the A/D converter 25 where the 

video signal is converted into digital form. The video 

signal digitized by the A/D converter 25 is fed to the 

signal processor 26 as well as to the data selector 28. The 

signal processor 26 performs signal processing, such as 

color separation and matrixing, to produce the luminance 

signal, R-Y color-difference signal, and B-Y color-

difference signal. 

The window pulse generator 27 supplies window pulses to 

the data selector 28 to determine a picture frame c as shown 

in Fig. 34. The data selector 28 extracts only data that 

lie inside the picture frame c, shown in Fig. 34 1 which is 

determined by the window pulse generator 27. The video 

signal output from the data selector 28 is fed to the BPF 29 

through which frequency components necessary for auto focus-

ing are passed, and then fed to the integrator 30. The 

integrator 30 integrates the thus input signal for each 

field and supplies the result to the microcomputer 31 as a 

focus evaluation value. The microcomputer 31 moves the 

focus lens 21 by means of the motor drive circuit 32 and 

motor 33 to a point where the focus evaluation value becomes 
. 

the greatest, thereby bringing the focus onto the object 

inside the picture frame c. 
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The luminance signal, B-Y color-difference signal, and 

R-Y color-difference signal, output from the signal proces-

sor 26, are input into the flesh-tone detector 101 which 

detects a flesh-tone area from the input video signals. The 

procedure for detecting the flesh-tone area is the same as 

that described in the second embodiment, and therefore, is 

not described here. 

The flesh-tone detector 101 supplies a flesh-tone 

detection signal to the data selector 28. Upon input of the 

flesh-tone detection signal from the flesh-tone detector 

101, the data selector 28 stops receiving the window pulses 

output from the window pulse generator 27, and instead, 

accepts the flesh-tone detection signal as window pulse, so 

that, of the video signal input from the A/D conver.ter 25, 

only the part that lies inside the flesh-tone area detected 

by the flesh-tone detector 101 is passed through and fed to 

the BPF 29. Thus, the flesh-tone area becomes the focus 

area. 

The data selector 28 can be constructed, for example, 

according to the circuit configuration shown in Fig. 35. In 

Fig. 35, the reference numeral 139 is an input terminal at 

which the video signal is input, 140 is an input terminal at 

which window pulses from the window pulse generator 27 are 

input, 141 is an input terminal at which the flesh-tone 

detection signal from the flesh-tone detector 101 is input, 
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142 is a vertical synchronizing signal input terminal, 143 

is a flip-flop that gates the video signal, 144 is a switch, 

145 and 146 are flip-flops, and 147 is an output terminal. 

The operation of the above configured data selector 28 

will .now be described. The window pulses input at the input 

terminal 140 and the flesh-tone detection signal input at 

the input terminal 141 are both supplied to the switch 144. 

Since in the flip-flop 145, the input signal is always set 

for 11 High 11
, the flip-flop 145 outputs a "High" signal when 

receiving a flesh-tone detection signal in a "High" state. 

The "High" signal output is fed to the flip-flop 146. The 

flip-flop 145 is reset by a vertical synchronizing signal 

for each field, and the flip-flop 146 outputs a signal to 

the switch 144 each time the vertical synchronizing signal 

is supplied. With this arrangement, when a flesh-tone area 

is detected during one field period, a "High" signal i~ 

output from the flip-flop 146. The switch 144 selects the 

flesh-tone detection signal when the signal input from the 

flip-flop 146 is "High", and selects the window pulses when 
. 

the signal is 0 Low". The signal selected by the switch 144 

is supplied to the flip-flop 143 as an enable signal. 

Therefore, when a flesh-tone area is detected, the flip-flop 

143 gates the video signal fed from the input terminal 139 

with the flesh-tone detectibn signal. 

An output signal from the BPF 29 is fed through the 
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integrator 30 to the microcomputer 31 as a focus evaluation 

value. The microcomputer 31 drives the focus lens 21 so 

that the evaluation value becomes the greatest, thus bring­

ing the focus onto the flesh-tone area. 

(Embodiment 22) 

Fig. 36 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 22nd 

embodiment}. In Fig. 36, the same reference numerals as 

those in Fig. 33 designate the same or corresponding parts. 

Further in Fig. 36, the reference numeral 37 designates a 

data selector, 38 is an integrator, 39 is an iris, 40 is a 

motor for moving the iris 40, and 41 is a motor drive cir­

cuit for driving the motor 40. 

Next, the operation in this embodiment will be de­

scribed below. An optical image focused on the solid state 

imager 22 is converted by the solid state imager 22 into an 

electrical signal which is fed to the CDS circuit 23. The 

CDS circuit 23 extracts only video signal components from 

the output signal of the solid state imager 22 and transfers 

them to the data selector 37 as well as to the AGC 24. The 

operations of the AGC 24, A/D converter 25. and signal 

processor 26 are the same as those of the 21st embodiment. 

Of the signal transferred from the CDS circuit 23 to 

the data selector 37, only the part of the signal which lies 

inside the picture frame c in Fig. 34 defined by the window 
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pulses input from the window pulse generator 27 to be passed 

through the data selector 37 and fed to the integrator 38. 

The iris 39 adjusts the amount of light to enter the solid 

state imager 22 in accordance with the integrated value 

obtained at the integrator 38 by integration for the photo­

metric area. 

The flesh-tone detector 101, as in the second embodi­

ment, detects a flesh-tone area from the video signal and 

supplies the detected flesh-tone detection signal to the 

data selector 37. Upon input of the flesh-tone detection 

signal from the flesh-tone detector 101, the data selector 

37 stops receiving the window pulses output from the window 

pulse generator 27, and instead, accepts the flesh-tone 

detection signal as window pulse, so that, of the signal 

input from the CDS circuit 23, only the part that lies 

inside the flesh-tone area is passed through and fed to the 

integrator circuit 38. The detailed configuration of the 

data selector 37 is the same as that of the 21st embodiment 

(Fig. 35). Thus, when a flesh~tone area is detected from 

the video signal, the flesh-tone area is set as the photo~ 

metric area so that the iris 39 controls the amount of light 

according to the brightness of the flesh-tone area. 

(Embodiment 23) 

Fig. 37 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 23rd 
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embodiment). In Fig. 37, the same reference numerals as 

those in Fig. 33 designate the same or corresponding parts. 

Further in Fig. 37, the reference numeral 47 designates a 

data selector, and 48 denotes an integrator. 

Next, the operation in this embodiment will be de-

scribed below. An optical image focused on the solid state 

imager 22 is converted by the solid state imager 22 into an 

electrical signal which is fed to the CDS circuit 23. The 

CDS circuit 23 extracts only video signal components from 

the output signal of the solid state imager 22 and supplies 

them to the AGC 24. The AGC 24 controls the gain of the 

video signal so that the video signal is maintained at a 

constant level. The output signal of the AGC 24 is trans-

ferred to the data selector 47 as well as to the A/D con-

verter 25. Of the video signal transferred to the data 

selector 47, only the part of the signal which lies inside 

the picture frame c in Fig. 34 defined by the window pulses 

input from the window pulse generator 27 is passed through 

the data selector 47 and fed to the integrator 48. The 

detailed configuration of the data selector 47 is the same 

as that in the 21st embodiment (Fig. 35). The integrator 

circuit 48 integrates the signal fed from the data selector 

47 for one field and supplies the result to the AGC 24 as a 

gain control signal for the. video signal. Based on the gain 

control signal, the AGC 24 controls the gain of the video 

61 
This Speet Has Been Replaced 

' ~llllf llllJI llll lll 1111 



signal, thus performing feedback control to maintain the 

video signal at a constant level. The operations of the A/D 

converter 25 and video signal processor 26 are the same as 

those in the 21st embodiment. 

The flesh-tone detector 101, in accordance with the 

second embodiment, detects a flesh-tone area from the video 

signal and supplies the detected flesh-tone detection signal 

to the data selector 47. Upon input of the flesh-tone 

detection signal from the flesh-tone detector 101, the data 

selector 47 stops receiving the window pulses being output 

from the window pulse generator 27, and instead, accepts the 

flesh-tone detection signal as window pulse, so that, of the 

signal input from the AGC 24, only the part ·that lies inside 

the flesh-tone area is passed through and fed to the inte-

grator 48. Thus, the flesh-tone area is set as the photo-

metric area so that the AGC 24 performs gain control in 

accordance with the luminance level of the flesh-tone area. 

(Embodiment 24) 

Fig. 38 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 24th 

embodiment). In Fig. 38, the same reference numerals as 

those in Fig. 33 designate the same or corresponding parts. 

Further in Fig. 38, the reference numeral 37 designates the 

same data selector as that of the 22nd embodiment, 338 is an 

integrator, 380 is an A/D converter, 42 is a timing genera-
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tor (TG) for driving the solid state imager, and 43 is a 

solid state imager drive circuit. 

Next, the operation in this embodiment will be de-

scribed below. The TG 42 generates pulses necessary for 

driving the solid state imager 22. The pulses generated by 

the TG 42 are fed to the solid state imager drive circuit 43 

for driving the solid state imager 22. The solid state 

imager 22 converts an optical image focused thereon into an 

electrical signal and supplies it to the CDS circuit 23. 

The CDS circuit 23 extracts only video signal components 

from the output signal of the solid state imager 22 and 

transfers them to the data selector 37 as well as to the AGC 

24. The operations of the AGC 24, A/D converter 25, and 

signal processor 26 are the same as those in the 21s~ embod-

iment. 

Of the video sign'al transferred to the data selector 

37, only the part of the signal which lies inside the pie-

ture frame c in Fig. 34 defined by the window pulses input 

from the window pulse generator 27 is passed through the 

data selector 37 and fed to the integrator 338. The inte-

grater 338 integrates the signal fed from the data selector 

37 for one field and supplies the result to the A/D convert-

er 380 as a light amount value. Based on the digital result 

of integration, the microcomputer 31 outputs a control 

signal to the TG 42, instructing it to change the shutter 
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speed. In response to the control signal received from the 

microcomputer 31, the TG 42 changes its sensor reading pulse 

rate to change the shutter speed, thereby maintaining the 

output signal of the CDS circuit 23 always at a constant 

level. 

The flesh-tone detector 101, as in the second embodi­

ment, detects a flesh-tone area from the video signal and 

supplies the detected flesh-tone detection signal to the 

data selector 37. Upon input of the flesh-tone detection 

signal from the flesh-tone detector 101, the data selector 

37 stops receiving the window pulses being output from the 

window pulse generator 27, and instead, accepts the flesh­

tone detection signal as window pulse so that only the part 

of the video signal which lies inside the flesh-tone area is 

passed through and fed to the integrator 338. Thus, the 

flesh-tone area is set as the photometric area so that the 

electronic shutter speed is adjusted in accordance with the 

brightness of the flesh-tone area. 

(Embodiment 25) 

Fig. 39 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 25th 

embodiment). In Fig. 39, the same reference numerals as 

those in Fig. 33 designate the same or corresponding parts. 

Further in Fig. 39, the reference 78 designates a low-pass 

filter (LPF), and 79 denotes a slice circuit. The slice 
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circuit 79 has the same internal configuration as that of 

the slice circuit 109 shown in Fig. 20. Fig. 20 showed a 

specific example for scanning in the horizontal direction, 

but the LPF 78 and the slice circuit 79 are designed to 

provide the same effect also in the vertical direction. 

Next, the operation in this embodiment will be de­

scribed below. The operation is fundamentally the same as 

that in the 21st embodiment, and described only about the 

differences. The flesh-tone detector 101 detects only 

flesh-tone areas from the video signal and supplies the 

resulting flesh-tone detection signal to the LPF 78. When a 

human figure, such as shown in Fig. 16, is recorded, the 

flesh-tone detection signal will represent the areas shown 

in Fig. 17(a), and the flesh-tone detection signal in the 

horizontal scanning direction along the line C-D in Fig. 

17{a) will be like the one shown in Fig. 17(b}. The signal 

shown in Fig. 40(a) is input into the LPF 78 which then out­

puts the signal shown in Fig. 40(b) to the slice circuit 79. 

The slice circuit 79 slices the signal of Fig. 40(b} by the 

value of the predetermined constant k, and shapes the re­

sulting signal of Fig. 40(c) into the signal shown in Fig. 

40(d). The detailed operation of the slice circuit 79 will 

now be described. The flesh-tone detection signal of Fig. 

40(b) supplied via the input terminal 202 is reduced in the 

adder 203 by the value of the constant k. The comparator 
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205 compares the signal of Fig. 40{b) with the constant k, 

and when the signal of Fig. 40(b) is larger than the con­

stant k, outputs a select signal to the switch 204 to select 

the output signal of the adder 203. The switch 204 selects 

a "Low" when the signal of Fig. 40(b} is smaller than the 

constant k. The output signal of the switch 204 is shown in 

Fig. 40(c). When any one bit is "High" in the output signal 

of the switch 204, the decoder 207 outputs a signal in which 

all bits are "High". As a result, the output signal of the 

decoder 207 has the waveform shown in Fig. 40(d). The 

width, w2, of the signal of Fig. 40(d) is made wider than 

the width, wl, of the signal of Fig. 40(a). By adjusting 

the delay from the video signals output from the signal 

processor 26, the signal of Fig. 40(d) is made to represent 

an area circled by a solid line (e) in Fig. 41. The area, 

d, in Fig. 40 corresponds to the area represented by the 

flesh-tone detection signal output from the flesh-tone 

detector 101. 

Upon input of the signal from the slice circuit 79, the 

data selector 28 stops receiving the window pulses being 

output from the window pulse generator 27, and ins~ead, 

accepts the output signal of the slice circuit 79 as window 

pulse so that, of the signal supplied from the A/D converter 

25, only the part that lies inside the area, e, in Fig. 41 

is passed through and fed to the BPF 29. Thus, the area, e, 

66 



shown in Fig. 41 is set as the focus area. The output 

signal of the BPF 29 is fed through the integrator circuit 

30 to the microcomputer 31 as a focus evaluation value. The 

microcomputer 31 drives the focus lens 21 so that the focus 

evaluation value becomes the greatest, thus bringing the 

focus onto the flesh-tone area. 

{Embodiment 26) 

Fig. 42: is a block diagram showing a video signal 

processor for a color video camera (a 26th embodiment). In 

Fig. 42, the same reference numerals as those in Fig. 39 

designate the same or corresponding parts. The numeral 328 

designates a data selector. The 26th embodiment concerns an 

example wherein, as in the above 25th embod{ment, the focus 

area is set larger than the detected flesh-tone area. This 

setting operation is performed in the data selector 328. 

Fig. 43 is a block diagram showing the configuration of the 

data selector 328 in the 26th embodiment. In Fig. 43, the 

reference numeral 148 is a video signal input terminal, 149 

is a circuit drive clock input terminal, 150 is an input 

terminal to which a flesh-tone detection signal output from 

the flesh-tone detector 101 is applied, 151 is an input 

terminal to which an output signal (prescribed value k) from 

the microcomputer 31 is applied, 152 is an input terminal to 
, 

which a horizontal synchronization signal (HD) is applied, 

153 is an input terminal at which a vertical synchronization 
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signal (VD) is applied, 154 is an input terminal to which 

window pulses generated by the window pulse generator 27 are 

applied, 155 is a delay circuit, 156 is a counter, 157 is an 

inverter, 158 is a comparator, 159 is a flip-flop, 160 is a 

counter, 161 is a comparator, 162 is a flip-flop, 163 is an 

AND gate, 164 is an inverter, 165 is an OR gate, 166, 167 

and 168 are flip-flops, 169 is a switch, 170 is an output 

terminal, 401 is an inverter, and 420 is an OR gate. 

Next, the operation in this embodiment will be de­

scribed below. Since the basic operation is the same as 

that in the embodiments 21 and 25, only the operation of the 

data selector 328 is described below. Window pulses applied 

to the input terminal 154 are input into the switch 169. A 

flesh-tone detection signal, shown in Fig. 44(a} and output 

from the flesh-tone detector 101, is applied to the input 

terminal 150 as an enable signal for the counter 160. That 

is, the counter 160 is incremented only when the flesh-tone 

detection signal is "High". The output signal of the coun­

ter 160 is fed to the comparator 161. The comparator 161 

compares the output signal of the counter 160 with the 

constant k supplied via the input terminal 151. The compa­

rator 161 outputs a "High" signal when the output signal of 

the counter 160 becomes larger than the constant k. The 

output signal of the comparator 161 is shown in Fig. 44(b). 

The output signal of the comparator 161 is supplied as a 
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clock signal to drive the flip-flop 162. Since in the flip­

flop 162 the input signal is set for 11 High", the flip-flop 

162 outputs a "High" signal at the leading edge of drive 

clock pulse. Both the flip-flop 162 and the counter 160 are 

reset by an HD applied to the input terminal 152. There­

fore, the signal shown in Fig. 44(b} is output for each 

horizontal scanning period. The output signal of the flip­

flop 162 is fed to the AND gate 163 where it is ANDed with 

the flesh-tone detection signal {Fig. 44(a)} supplied from 

the flesh-tone detector 101. The output of the AND gate 163 

is supplied as a reset signal for the counter 156 and flip­

flop 159. The output signal of the AND gate 163 is shown in 

Fig. 44(c). 

The flesh-tone detection signal (Fig. 44(a)) is also 

fed to the counter 156 through the inverter 157. The output 

signal of the inverter 157 is shown in Fig. 44(d). The 

counter 156 is incremented only when the output signal of 

the inverter 157 is "High". The output signal of the coun­

ter 156 is fed to the comparator 158, and when it becomes 

larger than the constant k supplied from the microcomputer 

31, the comparator 158 outputs a "High" signal. The output 

signal of the comparator 158 is shown in Fig. 44(e}. The 

output signal of the comparator 158 is supplied as a clock 

signal to drive the flip-flop 159. Since the other input 

signal to the flip-flop 159 is set for "High", the flip-
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flop 159 outputs a "High" signal at the leading edge of each 

drive clock pulse. The output signal of the flip-flop 159 

is fed to the OR gate 165 through the inverter 164. The OR 

gate 165 ORs the output signal (Fig. 44(f)) of the inverter 

164 with the flesh-tone detection signal (Fig. 44(a)). The 

output signal of the OR gate 165 is shown in Fig. 44(g). 

The signal of Fig. 44(g} is transferred through the inverter 

401 to the OR gate 402 for ORing with the HD; therefore, the 

signal (b) from the next line is transformed to (b'). 

The flip-flop 167 outputs a "High" signal when the 

flesh-tone detection signal is "High", and is reset by a VD 

for every field. Each time the VD is input, the flip-flop 

168 outputs the signal received from the flip-flop 167. The 

switch 169 selects the flesh-tone detection signal when the 

output signal of the flip-flop 168 is "High'', and selects 

the window pulses when it is "Low". Therefore, when a 

flesh-tone area is detected during a field period, the 

switch 169 does not select the window pulses being output 

from the window pulse generato~ 27, but selects the signal 

of Fig. 44{g) as a gate signal. The signal selected by 

the switch 169 is fed to the flip-flop 166 as an enable 

signal. The video signal output from the A/D converter 25 

is fed through the input terminal 148 and delayed through 

the delay circuit 155 by T1J2 shown in Fig. 44. The video 

signal delayed by Tl/2 is transferred to the flip-flop 166 
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which gates the video signal with the signal of Fig. 

44(g}. The circuit is so configured that the signal of 

Fig. 44(g) is also generated in the vertical scanning 

direction. With the above circuit configuration, the video 

signal can be gated to match the area, e, which is larger 

than the flesh-tone area, d, detected by the flesh-tone 

circuit 101 (See Fig. 41). 

The operation thereafter is the same as that in the 

25th embodiment, and therefore, is not described here. Fig. 

43 shows a specific example of the configuration of the data 

selector 328, and any circuit configuration, other than the 

one shown in Fig. 43, may be employed as long as the circuit 

is designed to form the signal of Fig. 44(g) from the flesh­

tone detection signal. 

(Embodiment 27) 

Fig. 45 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 27th 

embodiment) In Fig. 45, the same reference numerals as 

those in Fig. 36 designate the same or corresponding parts. 

Further in Fig. 45, the reference numeral 78 designates a 

low-pass filter (LPF), and 79 denotes a slice circuit. The 

slice circuit 79 has the same internal configuration as thal 

of the slice circuit 109 shown in Fig. 20. Fig. 20 shows a 

specific example for scanning in the horizontal direction, 

but the LPF 78 and the slice circuit 79 are designed to 
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provide the same effect also in the vertical direction. 

Next, the operation in this embodiment will be de­

scribed below. The operation is fundamentally the same as 

that of the 22nd embodiment, and is described only about the 

differences. The flesh-tone detector 101 detects only 

flesh-tone areas from the video signal and supplies the 

resulting flesh-tone detection signal to the LPF 78. When a 

human figure, such as shown in Fig. 16, is recorded, the 

flesh-tone detection signal will represent the areas shown 

in Fig. 17(a), and the flesh-tone detection signal in the 

horizontal scanning direction along the line C-D in Fig. 

17(a) will be like the one shown in Fig. 17(b). The signal 

shown in Fig. 46(a) is input into the LPF 7g which then out­

puts the signal shown in Fig. 46{b) onto the slice circuit 

79. The slice circuit 79 slices the signal of Fig. 46(b) by 

the value of the predetermined constant k, and shapes the 

resulting signal of Fig. 46(c) into the signal shown in Fig. 

46(d). The detailed operation of the slice circuit 79 is 

the same as described in the 25th embodiment. The width, 

w3, of the signal of Fig. 46(d) is made smaller than the 

width, wl, of the signal of Fig. 46(a). The signal of Fig.· 

46(d) corresponds to an area circled by a solid line (f) in 

Fig. 47. The area, d, in Fig. 47 corresponds to the area 

represented by the flesh-tone detection signal output from 

the flesh-tone detector 101. 
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Upon input of the flesh-tone detection signal from the 

slice circuit 79, the data selector 37 stops receiving the 

window pulses output from the window pulse generator 27, and 

instead, accepts the output signal of the slice circuit 79 

as window puls~ so thatt of the signal supplied from the CDS 

circuit 23, only the part that lies inside the area, f, in 

Fig. 47 is passed through and fed to the integrator circuit 

38. The detailed configuration of the data selector 37 is 

the same as that shown in Fig. 35. Thus, the area, f, shown 

in Fig. 47 is set as the photometric area. The output 

signal of the data selector 37 is fed through the integrator 

38 to the motor drive circuit 41 as a light amount value so 

that the iris 39 controls the light amount according to the 

brightness of the flesh-tone area. 

{Embodiment 28) 

Fig. 48 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 28th 

embodiment). In Fig. 48, the same reference numerals as 

those in Fig. 45 designate the same or corresponding parts. 

The reference numeral 337 designates a data selector. The 

28th embodiment concerns an example wherein, as in the above 

27th embodiment, the photometric area is set smaller than 

the detected flesh-tone area. This setting operation is 

performed in the data selector 337. Fig. 49 ls a block 

diagram showing the configuration of the data selector 337 
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in the 28th embodiment. In Fig. 49, the same reference 

numerals as those in Fig. 43 designate the same or corre­

sponding parts. 

Next, the operation in this embodiment will be de­

scribed below. Since the basic operation is the same as 

that of the embodiments 22 and 27, only the operation of the 

data selector 337 is described here. The microcomputer 31 

supplies a predetermined value of k to the data selector 

337. Window pulses entering through the input terminal 154 

are transferred to the switch 169. A flesh-tone detection 

signal, shown in Fig. 44(a), which is output from the flesh­

tone detector 101, is applied to the input terminal 150 as 

an enable signal for the counter 156. That ·is, the counter 

156 is incremented only when the flesh-tone detection signal 

is 11 High 11
• The output signal of the counter 156 is fed to 

the comparator 161. The comparator 161 compares the output 

signal of the counter 156 with the constant k supplied via 

the input terminal 151. The comparator 161 outputs a "High" 

signal when the output signal of the counter 156 becomes 

larger than the constant k. The output signal of the compa­

rator 161 is shown in Fig. 44(b). The output signal of the 

comparator 161 is supplied as a clock signal to drive the 

flip-flop 162. Since in the flip-flop 162, the input signal 

is set for "High", the flip..:flop 162 outputs a "High" signal 

at the leading edge of eac~ drive clock pulse. Both the 
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flip-flop 162 and the counter 156 are reset by an HD applied 

to the input terminal 152. Therefore, the signal shown in 

Fig. 44{b) is output for every horizontal scanning period. 

The output signal of the flip-flop 162 is fed to the AND 

gate 163 where it is ANDed with the flesh-tone detection 

signal (Fig. 44(a}) supplied from the flesh-tone detector 

101. The output signal of the AND gate 163 is shown in Fig. 

44 ( c} . 

The flip-flop 167 outputs a "High" signal when the 

flesh-tone detection signal is "High", and is reset by an VD 

for every field. Each time the VD is input, the flip-flop 

168 outputs the signal received from the flip-flop 167. The 

switch 169 selects the flesh-tone detection ·signal when the 

output signal of the flip-flop 168 is "High", and selects 

the window pulses when it is "Low". Therefore, when a 

flesh-tone area is detected during a field period, the 

switch 169 does not select the window pulses being output 

from the window pulse generator 27, but selects the signal 

of Fig. 44(c) as a gate signal; The signal selected by 

the switch 169 is fed to the flip-flop 166 as an enable 

signal. The video signal output from the A/D converter 25 

is fed through the input terminal 148 and delayed through 

the delay circuit 155 by Tl/2. The video signal delayed by 

Tl/2 is transferred to the flip-flop 166 which gates the 

video signal with the signal of Fig. 44(c). With the 
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above circuit configuration, the video signal can be gated 

to match the area, f, which is smaller than the flesh-tone 

area, d, detected by the flesh-tone circuit 101 (See Fig. 

47). 

The operation thereafter is the same as that in the 

27th embodiment, and therefore, is not described here. The 

configuration shown in Fig. 49 shows a specific example of 

the configuration of the data selector 337, any circuit 

configuration, other than the one shown in Fig. 49, may be 

employed as long as the circuit is designed to form the 

signal of Fig. 44(c) from the flesh-tone detection signal. 

(Embodiment 29) 

Fig. 50 is a block diagram showing th~ ·configuration of 

a video signal processor for a color video camera (a 29th 

embodiment) In Fig. 50, the same reference numerals as 

those in Fig. 37 designate the same or corresponding parts. 

Further in Fig. 50, the reference numeral 78 designates a 

low-pass filter (LPF), and 79 denotes a slice circuit. The 

slice circuit 79 has the same internal configuration as that 

of the slice circuit 109 shown in Fig. 20. Fig. 20 shows a 

specific example for scanning in the horizontal direction, 

but the LPF 78 and the slice circuit 79 are designed to 

provide the same effect also in the vertical direction. 

Next, the operation in this embodiment will be de­

scribed below. The operation is fundamentally the same as 
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that in the 23rd embodiment, and is described only bout the 

differences . As in the 27th embodiment, the slice circuit 

79 outputs the signal shown in Fig. 46(d) of which width, 

w3, is smaller than the width, wl, of the flesh-tone detec­

tion signal (Fig. 46(a)). The signal of Fig. 46(d) corre­

sponds to an area circled by a solid line (f) in Fig. 47. 

Upon input of the flesh-tone detection signal from the 

slice circuit 79, the data selector 47 stops receiving the 

window pulses output from the window pulse generator 27, and 

instead, accepts the output signal of the slice circuit 79 

as window pulse so that, of the signal supplied from the AGC 

24, only the part that lies inside the area, f, in Fig. 47 

is passed through and fed to the integrator '48. The de­

tailed configuration of the data selector 47 is the same as 

that shown in Fig. 35. Thus, the area, f, shown in Fig. 47 

is set as the photometric area. The output signal of the 

data selector 47 is fed through the integrator 48 to the AGC 

24 as a light amount value so that the AGC 24 performs gain 

control that matches the brightness of the area, f 1 in Fig. 

47. 

(Embodiment 30) 

Fig. 51 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 30th 

embodiment). In Fig. 51, the same reference numerals as 

those in Fig. 50 designate the same or corresponding parts. 
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The 30th embodiment concerns an example wherein, as in the 

above 29th embodiment, the photometric area is set smaller 

than the detected flesh-tone area. This setting operation 

is performed in the data selector 347. The configuration of 

the data selector 347 is the same as that of the data selec­

tor 337 shown in Fig. 49. 

The operation in this embodiment is fundamentally the 

same as that.in the 23rd or 29th embodiment, and the opera­

tion to be performed in the data selector 347 is the same as 

that performed in the data selector 337. Therefore, de­

scription of their operations is omitted herein. 

As a result, as in the 30th embodiment, the photomet­

ric area is set as the area f shown in Fig. '4 7, which is 

smaller than the area d shown in Fig. 47. 

(Embodiment 31) 

Fig. 52 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 31st 

embodiment}. In Fig. 52, the same reference numerals as 

those in Figs. 38 and 45 designate the same or corresponding 

parts. The 31st embodiment concerns an example wherein the 

24th embodiment (in which the shutter speed is adjusted 

according to the brightness of the flesh-tone area) is 

adapted so that the photometric area is set smaller than the 

detected flesh-tone area, as in the embodiments 27 and 29. 

Since the operation in this embodiment is easily understood 
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by referring to the embodiments 24, 27, 29, is not described 

here. 

As a result, as in the 30th embodiment, the photomet­

ric area is set as the are f shown in Fig. 47, which is 

smaller than the area d shown in Fig. 47. 

(Embodiment 32) 

Fig. 53 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 32nd 

embodiment). In Fig. 53, the same reference numerals as 

those in Fig. 52 designate the same or corresponding parts. 

The 32nd embodiment concerns an example wherein, as in the 

above 31st embodiment, the photometric area is set smaller 

thari the detected flesh-tone area. This s~iting operation 

is performed in the data selector 337, as in the 28th embod­

iment. The operation in this embodiment is fundamentally 

the same as that in the 24th embodiment, and the operation 

to be performed in the data selector 337 is the same as 

described in the 28th embodiment. 

(Embodiment 33) 

Fig. 54 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 33rd 

embodiment). In Fig. 54, the same reference numerals as 

those in Fig. 39 designate the same or corresponding parts. 

Further in Fig. 54 1 the reference numeral 44 designate a 

zoom lens, 45 refers to a motor for moving the zoom lens 44, 
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and 46 denotes a motor drive circuit for driving the motor 

45 in accordance with control signals from the microcomputer 

31. 

The operation in this embodiment is fundamentally the 

same as that in the 25th embodiment. In this embodiment, 

the microcomputer 31 computes from the positions of the 

focus lens 21 and zoom lens 44 a distance, L, to the object 

and a magnifying ratio, Z, for the object, and using the 

distance L and magnifying ratio Z, obtains k by Expression 5 

shown below. The thus determined k is fed to the slice 

circuit 79 as a slice level. 

(Expression 5) k = a· Z/L a: Constant 

As the value k being determined in this way; the focus area 

{e} in Fig. 41 varies, for example, as shown in Fig. 55 and 

56, in accordance with the distance to the object and the 

magnifying ratio for the object. 

(Embodiment 34) 

Fig. 57 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 34th 

embodiment). In Fig. 57, the same reference numerals as 

those in Figs. 42 and 54 designate the same or corresponding 

parts. This embodiment concerns an example wherein the 26th 

embodiment is adapted so that the value k calculated by 

Expression 5 as in the 33rd embodiment is supplied to the 

data selector 28. 
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(Embodiment 35} 

Fig. 58 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 35th 

embodiment). In Fig. 58, the same reference numerals as 

those in Figs. 45 and 54 designate the same or corresponding 

parts. 

The operation in this embodiment is fundamentally the 

same as that in the 27th embodiment. In this embodiment, 

the microcomputer 31 computes from the positions of the 

focus lens 21 and zoom lens 44 a distance, L, to the object 

and a magnifying ratio, Z, for the object, obtains the value 

k by Expression 5, as described above, and supplies the 

determined value k to the slice circuit 79 ·as a slice level. 

As the value k being determined in this way, the photometric 

area (f) in Fig. 47 varies, for example, as shown in Figs. 

59 and 60, in accordance with the distance to the object and 

the magnifying ratio for the object. 

(Embodiment 36) 

Fig. 61 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 36th 

embodiment). In Fig. 61, the same reference numerals as 

those in Figs. 48 and 58 designate the same or corresponding 

parts. This embodiment concerns an example wherein the 28th 

embodiment is adapted so that the value k calculated by 

Expression 5 as in the 35th embodiment is supplied to the 
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data selector 37. 

(Embodiment 37) 

Fig. 62 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 37th 

embodiment). In Fig. 62, the same reference numerals as 

those in Figs. 50 and 54 designate the same or corresponding 

parts. 

The operation in this embodiment is fundamentally the 

same as that in the 29th embodiment. In this embodiment, 

the microcomputer 31 computes from the positions of the 

focus lens 21 and zoom lens 44 a distance, L, to the object 

and a magnifying ratio, Z, for the object, obtains the value 

k by Expression 5, as described above, and ·supplies the 

determined value k to the slice circuit 79 as a slice level. 

As the value k being determined in this way, the photometric 

area (f) in Fig. 47 varies, for example, as shown in Figs. 

59 and 60, in accordance with the distance to the object and 

the magnifying ratio for the object. 

(Embodiment 38) 

Fig. 63 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 38th 

embodiment). In Fig. 63, the same reference numerals as 

those in Figs. 51 and 62 designate the same or corresponding 

parts. This embodiment con-cerns an example wherein the 30th 

embodiment is adapted so that the value k calculated by 
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Expression 5 as in the 37th embodiment is supplied to the 

data selector 47. 

{Embodiment 39) 

Fig. 64 is a block diagram showing the configuration of 

a video signal _processor for a color video camera (a 39th 

embodiment). In Fig. 64, the same reference numerals as 

those in Figs. 52 and 54 designate the same or corresponding 

parts. 

The operation in this embodiment is fundamentally the 

same as that in the 31st embodiment. In this embodiment, 

the microcomputer 31 computes from the positions of the 

focus lens 21 and zoom lens 44 a distance, L, to the object 

and a magnifying ratio, Z, for the object, obtains the value 

k by Expression 5, as described above, and supplies the thus 

determined value k to the slice circuit 79 as a slice level. 

As the value k being determined in this way, the photometric 

area (f) in Fig. 47 varies, for example, as shown in Figs. 

59 and 60, in accordance with the distance to the object and 

the magnifying ratio for the object. 

(Embodiment 40) 

Fig. 65 is a block diagram showing the configuration of 

a video signal processor for a color video camera (a 40th 

embodiment). In Fig. 65, the same reference numerals as 

those in Figs. 53 and 64 designate the same or corresponding 

parts. This embodiment concerns an example wherein the 32nd 
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embodiment is adapted so that the value k calculated by 

Expression 5 as in the 39th embodiment is supplied to the 

data selector 37. 

(Embodiment 41) 

A 41st embodiment shows an example wherein the 33rd 

embodiment is adapted so that the value k to be calculated 

is limited to within predetermined. The configuration of 

this embodiment is the same as that of the 33rd embodiment 

(Fig. 54). 

The microcomputer 31 computes from the positions of the 

focus lens 21 and zoom lens 44 a distance, L, to the object 

and a magnifying ratio, Z, for the object, and using L and 

Z, obtains the value k by Expression 5. However, in this 

embodiment, the value k calculated by Expression 5 is lilnit­

ed by predetermined values sl and s2 as shown in Expression 

6 below. 

(Expression 6) sl ~ a · Z/L ~ s2 

In this embodiment also, the focus area varies with L and Z, 

as shown in Figs. 55 and 56, but since the value k is 

limited by sl, k becomes fixed to a boundary value, sl, when 

the product of object magnifying ratio Z and constant a, 

multiplied by the reciprocal of object distance (1/L), 

exceeds sl. Therefore, when the flesh-tone area becomes 

larger than the picture angle determined by the above value 

sl, the focus area is set as a smalier area (e) than the 
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flesh-tone area (d) as shown in Fig. 66. 

It will be recognized that the above method can also be 

applied to the 34th embodiment (the configuration of Fig. 

5 7). 

(Embodiment 42) 

The 42nd embodiment shows an example wherein the 35th 

embodiment is adapted so that the value k to be calculated 

is limited to within predetermined bounds. The configura­

tion of this embodiment is the same as that of the 35th 

embodiment (Fig. 58). 

The microcomputer 31 obtains the value k by Expression 

5 using the object distance L and the object magnifying 

ratio Z, but, in this embodiment, the value ·k calculated by 

Expression 5 is limited by the predetermined values sl and 

s2 as shown in the above Expression 6. In this embodiment 

also, the focus area varies with L and Z, as shown in Figs. 

59 and 60, but since the value k is limited by s2, k becomes 

fixed to a boundary value, s2, when the product of object 

magnifying ratio Z and constant· a, multiplied by the recip­

rocal of object distance (1/L), becomes smaller than s2. 

Therefore, when the flesh-tone area becomes smaller than the 

picture angle determined by the above value s2, the photo­

metric area i~ set as a larger area (f) than the flesh-tone 

area {d), as shown in Fig. 67. 

It will be recognized that the above method can also be 
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applied to the 36th embodiment (the configuration of Fig. 

61). 

(Embodiment 43) 

The 43rd embodiment shows an example wherein the 37th 

embodiment is adapted so that the value k to be calculated 

is limited to within predetermined bounds. The configura­

tion of this embodiment is the same as that of the 37th 

embodiment (Fig. 62}. 

The microcomputer 31 obtains the value k by Expression 

5 using the object distance L and the object magnifying 

ratio Z, but, in this embodiment, the value k calculated by 

Expression 5 is limited by the predetermined values sl and 

s2 as shown in the above Expression 6. In this embodiment 

also, the focus area varies with L and Z, as shown in Figs. 

59 and 60, but since the value k is limited by s2, k becomes 

fixed to a boundary value, s2, when the product of object 

magnifying ratio Z and constant a, multiplied by the recip­

rocal of object distance (1/L), becomes smaller than s2. 

Therefore, when the flesh-tone area becomes smaller than the 

picture angle determined by the above value s2, the photo­

metric area is set as a larger area than the flesh-tone 

area, as shown in Fig. 67. 

It will be recognized that the above method can also be 

applied to the 38th embodiment (the configuration of Fig. 

63). 
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(Embodiment 44) 

The 44th embodiment shows an example wherein the 39th 

embodiment is adapted so that the value k to be calculated 

is limited to within predetermined bounds. The configura­

tion of this embodiment is the same as that of the 39th 

embodiment (Fig. 64). 

The microcomputer 31 obtains the value k by Expression 

5 using the object distance L and the object magnifying 

ratio Z, but, in this embodiment, the value k calculated by 

Expression 5 is limited by the predetermined values sl and 

s2 as shown in the above Expression 6. In this embodiment 

also, the focus area varies with L and Z 1 as shown in Figs. 

59 and 60, but since the value k is limited ·by s2, k becomes 

fixed to a boundary value, s2, when the product of object 

magnifying ratio Z and constant a, multiplied by the recip­

rocal of object distance (l/L) 1 becomes smaller than s2. 

Therefore, when the flesh-tone area becomes smaller than the 

picture angle determined by the above value s2 1 the photo­

metric area is set as a larger area than the f~esh-tone 

area, as shown in Fig. 67. 

It will be recognized that the above method can also be· 

applied to the 40th embodiment (the configuration of Fig. 

65). 

As described above, in.the embodiments 21, 25, 26, 33, 

34, and 41, a main object (person) can always be brought 

87 

1fi1iiii1Dii 



into focus by an auto focusing process with a simple circuit 

configuration. Furthermore, according to the embodiments, 

22, 23, 24, 27, 28, 29, 30, 31, 32, 35, 36, 37, 38, 39, 40, 

42, 43, and 44, the photometric area can be controlled so 

that an optimum image can be obtained without causing black 

compression or white saturation whether main object (person) 

is positioned against backlight or with front 

lighting. 

(Embodiment 45) 

Fig. 68 is a block diagram showing the configuration of 

a color video camera (a 45th embodiment). In Fig. 68, the 

same reference numerals as those in Fig. 33 designate the 

same or corresponding parts. Further in Fi.g. 68 1 the ref er­

ence numeral 49 designates a remote controller, 50 is a 

receiving circuit, 80 is an output terminal, and 351 denotes 

a data latch circuit. Fig. 69 shows the internal configura­

tion of the data latch circuit 351, wherein the reference 

numerals 402 and 403 designate flip-flops. 

The operation of this embodiment will now be described. 

The operation for focus area setting and the operation of 

the flesh-tone detector 101 for flesh-tone area detection 

are the same as described in the 21st embodiment, and there­

fore, are not described here. The flesh-tone detection 

signal detected by the flesh-tone detector 101 is fed to the 

data latch circuit 351. The flesh-tone detection signal 
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serves as a clock signal to drive the flip-flop 402. Since 

the other signal input terminal on the flip-flop 402 is 

fixed to "High", .the flip-flop 402 outputs a "High" signal 

when a flesh-tone detection signal in a "High" state is 

applied. The output signal of the flip-flop 402 serves as a 

clock signal to drive the flip-flop 403 which operates in 

the same way as the flip-flop 402. When a VD pulse is 

applied to a reset terminal, both the flip-flops 402 and 403 

are reset. Thus, when a flesh-tone area is detected during 

one vertical scanning period, the data latch circuit 351 

outputs a "High" signal for the duration of the next hori­

zontal scanning period. It is therefore possible to deter­

mine the presence or absence of a flesh-tone area during one 

horizontal scanning period by examining the output signal of 

the data lat~h circuit 351. 

Fig. 70 is a flowchart illustrating the algorithm of 

the microcomputer 31. The following description is based on 

the flowchart of Fig. 70. First, receiving a "recording 

instruction" from the remote controller 49 1 the receiving 

circuit 50 transfers the "recording instruction" to the 

microcomputer 31. When the "recording instruction" is input 

into the microcomputer 31 (step 51), the microcomputer 31 

examines the output signal of the flesh-tone detector 101 to 

determine the presence or absence of a flesh-tone area in 

the video signals being produced· (step S2). If no flesh-
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tone area is detected in the video signals, the microcomput­

er 31 does not transfer the "recording instruction" to the 

output terminal 80 (step 53). As a result, recording will 

not be started even if a "recording instruction" is sent 

from the remote controller 49. 

On the other hand, when a flesh-tone area is detected 

in the video signals by examining the output signal of the 

data latch circuit 351 1 the microcomputer 31 transfers the 

"recording instructionn to the output terminal 80. In 

response to the "recording instruction•t transferred from the 

microcomputer 31, the video camera starts recording the 

video signals being produced (step 54). After the recording 

is started, the output signal is constantly.examined to 

determine whether the flesh-tone area is being detected in 

the video signals (step SS), and if no flesh-tone area is 

detected in the video signals, the microcomputer 31 outputs 

a "recording stop instruction" (step SS), in response to 

which the video camera stops recording. 

{Embodiment 46) 

Fig. 71 is a block diagram showing the configuration of 

a color video camera {a 46th embodiment). In Fig. 71, the 

same reference numerals as those in Fig. 68 designate the 

same or corresponding parts. Further in Fig. 71, the refer­

ence numeral 81 designa~es an output terminal, 82 refers to 

a resistor, and 83 denotes a light-emitting diode. 
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Fig. 72 is a flowchart illustrating the algorithm of 

the microcomputer 31 according to the present embodiment. 

The same step numbers as those in Fig. 70 designate the 

steps with the same contents. Prior to the start of record­

ing, if there are no flesh-tone areas detected in the video 

signals being produced (step 2: NO), a "false recording 

instruction" is sent to the output terminal 81 (step 7). As 

a result, recording will not be started even if a "recording 

instruction11 is sent from the remote controller 49. Fur­

thermore, after starting the· recording, if no flesh-tone 

area is detected in the video signals (step 5: NO), the 

microcomputer 31 also sends a ''false recording instruction" 

to the output terminal 81 (step 8). 

It is assumed here that the microcomputer 31 outputs a 

SV "High" signal as the "false recording instruction" to the 

output terminal 81. The signal is input into the light­

emitting diode 83 through the resistor 82, thereby causing 

the light-emitting diode 83 to emit light. The 5V "High" 

voltage is only an example of the "false recording instruc­

tion", and other voltage or other data signal can serve the 

same purpose. 

(Embodiment 47) 

Fig. 73 is a block diagram showing the configuration of 

a color video camera (a 47th embodiment). In Fig. 73, the 

same reference numerals as those in Fig. 68 designate the 
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same or corresponding parts. Further in Fig. 73, the refer-

ence numeral 84 designates a buzzer calling circuit and 85 

indicates a buzzer. 

In operation, when no flesh-tone area is detected in 

the video signals, a "false recording instruction" is sent 

to the buzzer calling circuit 84 in accordance with the 

flowchart of Fig. 72. When the "false recording instruc-

tion" is input, the buzzer calling circuit 84 activates the 

buzzer 85. Instead of issuing a buzzer sound, the buzzer 

calling circuit 84 and buzzer 85 may be designed to generate 

an electronic sound. 

(Embodiment 48) 

Fig. 74 is a block diagram showing the construction of 

a color video camera (a 48th embodiment). In Fig. 74, the 

same reference numerals as those in Fig. 68 designate the 

same or corresponding parts. Further in Fig. 74, the refer-

ence numeral 86 designates a transmitting circuit which 

transmits a signal, fed from the microcomputer 31, in the 

form of an infrared light pattern, like the remote control-

ler 49. 

The operation in this embodiment wil~ now be described.· 

When no flesh-tone area is detected in the video signals, a 

'
1 false recording instruction" is sent to the transmitting 

. 
circuit 86 in accordance with the flowchart of Fig. 72. The 

remote controller 49 contains, as shown in Fig. 75, a re-
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ceiving circuit 87 for receiving infrared light from the 

transmitting circuit 86, and a liquid-crystal display 88 for 

displaying characters, etc. When a "false recording in­

struction" is received from the transmitting circuit 86 1 the 

remote controller 49 displays a "false recording" message on 

the liquid-crystal display 88. A CRT or other appropriate 

display device may be used instead of the liquid-crystal 

display 88. 

Instead of using the above display, the remote control­

ler 49 may be constructed with a buzzer calling circuit 89 

and a buzzer 90 in Fig. 76 so that when receiving a "false 

recording instruction", the receiving circuit 87 issues a 

signal signifying the reception of this instruction, for 

example, a "High" signal, to the buzzer calling circuit 89 

which in response activates the buzzer 90. This also accom­

plishes the same effect described above. Instead of issuing 

a buzzer sound, the buzzer 90 and the buzzer calling circuit 

89 may be designed to generate an electronic sound. 

(Embodiment 49) 

Fig. 77 is a block diagram showing the configuration of 

a color video camera (a 49th embodiment). In Fig. 77, the 

same reference numerals as those in Fig. 68 designate the 

same or corresponding parts. Further in Fig. 77, the refer­

ence numeral 171 is an encoder, 172 and 173 are D/A convert­

ers, 174 is a luminance signal processor, 175 is an FM 
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modulator, 176 is a high-pass filter (HPF}, 177 is an auto-

matic chroma level controller (ACC), 178 is a burst emphasis 

circuit, 179 is a frequency converter, 180 is a low-pass 

filter (LPF), 181 is an adder, 182 is a recording amplifier, 

183 is a rotary transformer, 184 is a recording/playback 

head, 185 is a tape, 186 is a control signal generator, and 

187 is a control head. 

The operation in this embodiment will now be described. 

The operation for focus area setting and the operation of 

the flesh-tone circuit 101 for flesh-tone area detection are 

the same as described in the 21st embodiment, and therefore, 

are not described here. 

The luminance signal, R-Y color-difference signal, B-Y 

color-difference signal, output from the signal processor 

25, are fed to the encoder 171 where synchronization signals 

are added to the luminance signal while the color-difference 

signals are balanced-modulated and appended with a burst 

signal before outputting. The luminance signal output from 

the encoder 171 is converted by the D/A converter 172 into 

analog form and then fed to the luminance signal processor 

174 where signal processing, such as frequency deviation 

adjustment, clamping, preemphasis, etc., is carried out. 

The frequency of the luminance signal is then modulated in 

the FM modulator 175 and delivered to the adder 181 via the 

HPF 176. On the other hand, the color-difference signals -
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output from the encoder 171 are converted by the D/A con­

verter 173 into analog form and then fed to the ACC 177 

where the gains of the color-difference signals are con­

trolled to maintain the magnitude of the burst .signal at a 

constant level. The burst emphasis circuit 178 raises the 

gain of the burst. The frequencies of color-difference 

signals output from the burst emphasis circuit 178 are 

converted by the frequency converter 179 to lower frequen­

cies and are then transferred via the LPF 180 to the adder 

181. The adder 181 combines the luminance signal with the 

color-difference signals. The video signal output from the 

adder 181 is coupled, through the recording amplifier 182 

and the rotary transformer 183, to the recording/playback 

head for recording on the tape 185. 

The control signal generator 186 generates control 

signals which are recorded by the control head 187 on a 

control track extending along the lower edge of the tape 185 

(see Fig. 78). The control signals are used to ensure that 

the recording/playback head 184 which records and replays 

the video signals traces precisely the video tracks on the 

tape 185. 

The algorithm of the microcomputer 31 in this embodi­

ment is the same as that illustrated in the flowchart of 

Fig. 72. That is, when no flesh-tone area is detected in 

the video signals, a "false recording instruction" is given 
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to the control signal generator 186 in accordance with the 

flowchart of Fig. 72. Then, the control signal generator 

186 outputs a so-called VISS signal, a detection signal 

having the same signal rise as an ordinary control signal 

but different in duty ratio. The VISS signal is recorded by 

the control head 187 onto the control track on the tape 185. 

(Embodiment 50) 

Fig. 79 is a block diagram showing the configuration of 

a color video camera (a 50th embodiment). In Fig. 79, the 

same reference numerals as those in Fig. 68 designate the 

same or corresponding parts. Further in Fig. 79, the refer­

ence numeral 91 designate a memory, and 92 denotes an adder. 

The operation in this embodiment will now be described. 

The basic operation in this embodiment is the same as that 

in the 45th embodiment, and therefore, is not explained 

here. The output signal of the flesh-tone detector 101 is 

supplied to the memory 91 as well as to the adder 92. As 

receiving the output signal of the flesh-tone detector 101, 

the memory 91 stores flesh-tone areas for one field, and 

once flesh-tone areas for one field are stored, the memory 

91 will not accept further output signals from the flesh­

tone detector 101. The output signal of the flesh-tone 

detector 101, stored in the memory 91, is fed to the adder 

92 where the output signal of the memory 91 is subtracted 

from the output signal of the flesh-tone detector 101. 
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Suppose, for example, that a scene in Fig. 80(a) has been 

recorded before the operator 51 starts videotaping himself 

by the remote controller 49 with the video camera 52 fixed 

on the tripod 53, as shown in Fig. 5. Fig. 80{b) is a 

diagram showing an image corresponding to the output signal 

of the flesh-tone detector 101 for the scene in Fig. 80(a). 

As shown, the "tree" in the scene has been detected as a 

flesh-tone area since the brown color of the "tree" has a 

high luminance level and the resulting video signal values 

satisfies the flesh-tone area shown in Fig. 11. However, 

the flesh-tone area detected as shown in Fig. 80(b} is not 

the type of flesh-tone area by which to distinguish the 

operator 51 who is the main object that the.present embodi­

ment intends to detect. The signal shown in Fig. 80(b) is 

stored in the memory 91. The memory 91 outputs the signal 

representing the image shown in Fig. 80(b). Therefore, as 

shown in Fig. 80(c), unless there occurs a change in the 

video signal representing the scene in Fig. SO{a), no flesh­

tone area will be detected in the output signal of the adder 

92 supplied through the data latch circuit 351 before start­

ing the recording by remote control. 

Fig. 81 is a flowchart illustrating the algorithm of 

the microcomputer according to this embodiment. The opera­

tion will now be described according to the flowchart. 

When a "recording instruction" is input into the micro-
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computer 31 (step Sll), it is determined whether there is a 

flesh-tone area in the output signal of the adder 92 that 

represents the output signal of the flesh-tone detector 101 

minus the output signal of the memory 91 (step Sl2). If no 

flesh-tone area is detected in the output signal of the 

adder 92, the microcomputer 31 does not transfer the "re­

cording instruction" to the output terminal 80 (step 813). 

As a result, recording will not be started even if a "re­

cording instruction" is sent from the remote controller 49. 

When a flesh-tone area is detected in the video signals by 

examining the output signal of the adder 92, the microcom­

puter 31 transfers the "recording instruction" to the output 

terminal 80. In response to the "recording "instruction" 

supplied from the microcomputer 31, the video camera starts 

recording the video signals being produced (step S14}. 

Furthermore, after starting the recording, if no flesh-tone 

area is detected in the output signal of the adder 92 (step 

515: NO), the microcomputer 31 issues a "recording stop 

instruction" (step Sl6), in response to which the video 

camera stops recording. 

(Embodiment 51) 

Fig. 82 is a block diagram showing the configuration of 

a color video camera (a 5lst embodiment). In Fig. 82, the 

same reference numerals as those in Figs. 71 and 79 desig­

nate the same or corresponding parts. 
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Fig. 83 is a flowchart illustrating the algorithm of 

the microcomputer according to this embodiment. The steps 

of the same contents as those in the flowchart of Fig. 81 

are designated by the same step numbers. Prior to the start 

of recording, if no flesh-tone area is detected in the 

output signal of the adder 92 (step 12: NO), a "false re­

cording instruction" is sent to the output terminal 81 (step 

17). As a result, recording will not be started even if a 

"recording instruction" is sent from the remote controller 

49. Furthermore, after starting the recording, if no flesh-· 

tone area is detected in the output signal of the adder 92 

{step 15: NO), the microcomputer 31 sends a "false recording 

instruction" to the output terminal 81 (step 18}. 

It is assumed here that the microcomputer 31 outputs a 

5V "High" signal as the ''false recording instruction" to the 

output terminal 81. The signal is input into the light­

emitting diode 83 through the resistor 82, thereby causing 

the light-emitting diode 83 to emit light. The 5V "High" 

voltage is only an example of the "false recording instruc­

tion", and other voltage or other data signal may be used to 

accomplish the same purpose. 

(Embodiment 52) 

Fig. 84 is a block diagram showing the configuration of 

a color video camera (a 52nd embodiment). In Fig. 84, the 

same reference numerals as those in Figs. 73 and 79 desig-
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nate the same or corresponding parts. 

In operation, when no flesh-tone area is detected in 

the output signal of the adder 92, a "false recording in­

struction" is sent to the buzzer calling circuit 84 in 

accordance with the flowchart of Fig. 83. When receiving 

the "false recording instruction", the buzzer calling cir­

cuit 84 activates the buzzer 85. Instead of issuing a 

buzzer sound, the buzzer calling circuit 84 and buzzer 85 

may be so designed to generate an electronic sound. 

{Embodiment 53) 

Fig. 85 is a block diagram showing the configuration of 

a color video camera (a 53rd embodiment). I~ Fig. 85, the 

same reference numerals as those in Figs. 74 and 79 desig­

nate the same or corresponding parts. 

In operation, when no flesh-tone area is detected in 

the output signal of the adder 92, a "false recording in­

struction" is sent to the transmitting circuit 86 in accord­

ance with the flowchart of Fig. 83. The operation thereaf­

ter is the same as that in the 48th embodiment, and there­

fore, is not explained here. 

{Embodiment 54) 

Fig. 86 is a block diagram showing the configuration of 

a color video camera (a 54th embodiment). In Fig. 86, the 

same reference numerals as those in Figs. 77 and 79 desig­

nate the same or corresponding parts. 
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In operation, when no flesh-tone area is detected in 

the output signal of the adder 92, the microcomputer 31 

issues a "false recording instruction" to the control signal 

generator 186 in accordance with the flowchart of Fig. 83. 

The operation thereafter is the same as that in the 49th 

embodiment, and therefore, is not explained here. 

Any of the embodiments 50 through 54 may be so con­

structed that the video signal to be stored in the memory 91 

can be selected by using an external input signal. For 

example, it is possible to provide an external te.rminal by 

which the.operator can select the video signal to be stored. 

That is, when the operator presses this external terminal, 

an external input signal is applied to the memory 91 which 

then in response to this stores the output signal of the 

flesh-tone detector 101 occurring. 

(Embodiment 55} 

Fig. 87 is a block diagram showing the configuration of 

a color video camera (a 55th embodiment}. In Fig. 87, the 

same reference numerals as those in Figs. 54 and 68 desig­

nate the same or corresponding parts. Further in Fig. 87, 

the reference numeral 93 designates a window pulse genera­

tor, and 94 denotes a data selector. 

The operation in this embodiment will now be described. 

The basic operation is the same as that in the embodiments 

33 and 45, and therefore, is not explained here. The micro-
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computer 31 computes a distance, L, to the object and a 

magnifying ratio, Z, for the object. Based on the computed 

distance L and magnifying ratio Z, the microcomputer 31 

supplies control signals to the window pulse generator 93 

which, in response to this, generates window pulses for 

setting a picture frame Wx,y, shown in Fig. 88, and supplies 

them to the data selector 94. The size of the picture frame 

set by the window pulses from the window pulse generator 93 

varies with the distance L and magnifying ratio Z as can be 

seen from Expression 6. The data selector 94 selects only 

that part of the video signal which lies inside the picture 

frame determined by the following Expression 7. 

(Expression 7) Wx,y = WO· Z/L WO: Initial set value 

The flesh-tone detector 101 detects flesh-tone areas only 

within the picture frame set by the window pulse generator 

93. Therefore, if the object is positioned outside the 

picture frame Wx,y, as shown in Fig. 89, no flesh-tone 

area will be detected. 

The algorithm of the microcomputer 31 in this embodi­

ment is shown in the flowchart of Fig. 70, which is the same 

as that in the 45th embodiment and therefore, is not de­

scribed here. When no flesh-tone area is detected within 

the picture frame Wx,y shown in Fig. 88, the microcomputer 

31 sends a "recording stop instruction" to the output termi­

nal 80 to stop the recording. 
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(Embodiment 56) 

Fig. 90 is a block diagram showing the configuration of 

a color video camera (a 56th embodiment). In Fig. 90, the 

same reference numerals as those in Figs. 71 and 87 desig-

nate the same or corresponding parts. 

In operation, the flesh-tone detector 101 detects the 

presence or absence of a flesh-tone area within the picture 

frame Wx,y, as in the 55th embodiment. Then, in accordance 

with the flowchart of Fig. 72, when no flesh-tone area is 

detected in the video signal within the picture frame Wx 1 y, 

a "false recording instruction" is output at the output 

terminal 81. The operation thereafter is the same as that 

in the 46th embodiment. 

(Embodiment 57) 

Fig. 91 is a block diagram showing the configuration of 

a color video camera (a 57th embodiment). In Fig. 91, the 

same reference numerals as those in Figs. 73 and 87 desig-

nate the same or corresponding parts. 

In operation, the flesh-tone detector 101 detects the 

presence or absence of a flesh-tone area within the picture 

frame Wx,y, as in the 55th embodiment. Then, in accordance 

with the flowchart of Fig. 72, when no flesh-tone area is 

detected in the video signal within the picture frame Wx,y, 
, 

a ttfalse recording instruction'' is given to the buzzer 

calling circuit 84. The operation thereafter is the same as 
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that in the 47th embodiment. 

(Embodiment 58} 

Fig. 92 is a block diagram showing the configuration of 

a color video camera (a 58th embodiment). In Fig. 92, the 

same reference numerals as those in Figs. 74 and 87 desig­

nate the same or corresponding parts. 

In operation, the flesh-tone detector 101 detects the 

presence or absence of a flesh-tone area within the picture 

frame Wx,y, as in the 55th embodiment. Then, in accordance 

with the flowchart of Fig. 72, when no flesh-tone area is 

detected in the video signal within the picture frame Wx,y, 

a "false recording instruction" is given to the transmitting 

circuit 86. The operation thereafter is the same as that in 

the 48th embodiment. 

(Embodiment 59) 

Fig. 93 is a block diagram showing the configuration of 

a color video camera (a 59th embodiment). In Fig. 93, the 

same reference numerals as those in Figs. 74 and 87 desig­

nate the same or corresponding parts. 

In operation, the flesh-tone detector 101 detects the 

presence or absence of a flesh-tone area within the picture 

frame Wx,y, as in the 55th embodiment. Then, in accordance 

with the flowchart of Fig. 72, when no flesh-tone area is 

detected in the video signa! within the picture frame Wx,y, 

a "false recording instruction" is given to the control 
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signal generator 186. The operation thereafter is the same 

as that in the 49th embodiment. 

In the embodiments 49, 54, and 59, the output signals 

of the encoder 171 are supplied to the luminance signal 

processor 174 and then to the HPF 176 for processing of the 

luminance signal, and sent to the ACC 177 and then to the 

LPF 180 for processing of the color-difference signals, but 

this signal processing circuitry may be designed to have 

other congifurations. Furthermore, in these embodiments, an 

example has been shown in which a VISS signal is used as the 

detection signal, but it will be recognized that the same 

effect can be accomplished if a VASS signal or an index 

signal of double-component multiple recording is used as the 

detection signal. 

Also, in the embodiments 45 through 59, the flesh-tone 

detector 101 of the second embodiment is used as the means 

for detecting flesh-tone areas, but the flesh-tone detector 

of the third or fourth embodiment may be used instead of the 

flesh-tone detector 101 of the second embodiment. Further­

more, i.nstead of detection by the memory as described above, 

a plurality of comparators may be used to define a flesh­

tone area in the color-difference signals for detection of 

the flesh-tone area. 

We will now proceed to 'embodiments 60 through 67 each 

of which deals with an example of identifying a human face 
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area from flesh-tone areas detected. 

(Embodiment 60) 

Fig. 94 is a block diagram showing the configuration 

of a video signal processor according to the present inven­

tion (a 60th embodiment). In Fig. 94, the same reference 

numerals as those in Fig. 54 designate the same or corre­

sponding parts. Further in Fig. 94, the reference numeral 

95 designates a correlation value calculator. 

A specific example of the configuration of the correla­

tion value calculator 95 is shown in Fig. 95, wherein the 

reference numeral 210 is an input terminal into which a 

horizontal range X is input from the microcomputer 31, 211 

is an input terminal to which an output signal from the 

flesh-tone detector 101 is applied, 212 is an input terminal 

into which a predetermined value K is input from the micro­

computer 31, 213 is an address generator, 214 and 215 are 

memories, 216 is an EXOR gate, 217 is a counter, 218 is a 

comparator, 219 is a data generator, and 220 is an output 

terminal through which a signal output from the data genera­

tor 219 is supplied to the microcomputer 31. 

The operation in this embodiment will now be described. 

The basic operation, such as focus area setting, flesh-tone 

area detection by the flesh-tone detector 101, etc., is the 

same as described in the previously described embodiments, 

and therefore, is not explained here. The following de-
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scription deal~ with the operation of human face area detec­

tion. Fig. 96 is a flowchart explaining the algorithm of 

the micro.computer 31 for identifying a human face area from 

video signals. The procedure will now be explained accord­

ing to the flowchart of Fig. 96. 

First, the microcomputer 31 supplies the predetermined 

value K to the correlation value calculator 95 (step 521). 

Next, using .the control signals output for the zoom lens 44 

and focus lens 21, the microcomputer 31 computes the posi­

tions of the zoom lens 44 and focus lens ·21 and obtains the 

object distance Land the focal length Z (steps S22, S23). 

Based on the object distance L and focal length Z, and using 

the following Expression 8, the microcomputer 31 determines 

the horizontal range X, as shown in Fig. 97, to detect the 

width of a human face (step S24). Here, when the shortest 

focal length is denoted by ZW and the longest focal length 

by ZT, Z satisfies ZW ~ Z ~ ZT and is proportional to the 

magnifying ratio to an image at ZW. Xk denotes a standard 

size of a human face measured in horizontal direction when 

the zoom lens 44 is at the shortest focal length and when 

the object distance L is set at a predetermined reference 

distance. 

(Expression 8) X = Xk• (Z/L) 

The horizontal range X determined by the microcomputer 31 is 

supplied to the correlation value calculator 95 (step S24) 
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from the microcomputer 31. 

The horizontal range X output from the microcomputer 31 

is input into the memory 214 via the input terminal 210. 

The memory 214 contains data as shown in Fig. 97 as a data 

table. Here, XW denotes a predetermined range, and each 

block represents one pixel; the blocks indicated by oblique 

hatching are Os and the other blocks are ls. Based on the 

horizontal range X supplied, the memory 214 outputs data as 

shown in Fig. 97 using a LUT (look-up table) method. 

Signals output from the flesh-tone detector 101 are 

supplied to the memory 215 where flesh-tone areas for one 

field are stored. The output signals of the flesh-tone 

detector 101 consist of ls representing flesh-tone areas 

(oblique hatching) detected as shown in Fig. 17(a) and Os 

representing other areas. The address generator 213 sup-

plies addresses to the memory 215 so that the memory 215 

outputs the stored output signals of the flesh-tone detector 

101 corresponding to predetermined detection positions Xl 

through Xn as shown in Fig. 98. 

Fig. 99 shows specific detection positions for calcu-

lating correlation values. The memory 215 sequentially 

outputs the stored output signals of the flesh-tone detector 

101 corresponding to the detection positions Xl,l through 
. 

X5,5. The address generator 213 also supplies addresses to 

the memory 214 so that the memory 214 repeatedly outputs the 
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range XW for human face area detection in synchronism with 

the signals sequentially output from the memory 215 at the 

detection positions. In accordance with the supplied ad­

dresses, the memory 214 repeatedly outputs the horizontally 

determined range data shown in Fig. 97, one for each detec­

tion range (Xi,j), Xw = 250 for the detection positions 

shown in Fig. 99. The output signals of the memories 214 

and 215 are EXORed through the EXOR gate 216 and fed to the 

counter 217 which performs the integration for the width of 

Xw, to obtain a correlation value S. 

tion is shown in Expression 9 below. 

The correlation equa­

The exclusive-OR 

operation is performed at all the detection positions shown 

in Fig. 99, in sequence from the top to the.bottom and then 

from the left to the right (Xl,1, Xl,2 •.. Xl,5, X2,1, 

X2,2 X5,4, X5,5) as shown in Fig. 100. As the correla-

tion increases between the predetermined horizontal range 

shown in Fig. 97 and the horizontal range of the flesh-tone 

area, the correlation value S expressed by Expression 9 

increases. The correlation value S calculated by the coun­

ter 217 for each detection position is sequentially fed to 

the comparator 218. 

(Expression 9) S = L EXOR (i, j) EXOR: Exclusive-OR sum 

The comparator 218 compares the output signal S of the 

counter 217 with the predetermined value K supplied from the 

microcomputer 31 1 and outputs a "High" signal to the .data 
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generator 219 when the correlation value S is greater than 

the predetermined value K. Based on the output signal of 

the comparator 218, the data gen_erator 219 supplies data on 

the size and center position of the human face to the micro­

computer 31. Suppose, for example, that the input signal 

shown in Fig. 17(b) is supplied to the correlation value 

calculator 95 and that the output signal of the comparator 

218 is 11 High 11 only for the detection positions X2,1 and X2,2 

shown in Fig. 99 and "Low" for other detection positions. 

In this case, the data generator 219 outputs data R (x, y) 

designating the center of the human face and r designating 

the size of the human face, as shown in Fig. 101. The 

output signal of the correlation value calc.ulator 95 is 

supplied to the microcomputer 31 (step S25), and the micro­

computer 31 determines the video signal area designated by 

the supplied data as representing the human face area (step 

S26}. 

The above signal processing loop (S22 to S26} is re­

peated for every one field or for every few fields. 

Th~ memory 214 used in the correlation value calculator 

95 can also be employed in using such circuit configuration 

that, for the horizontal range of Fig. 97 determined by the 

object distance L and focus length Z, ls are output for the 

blocks of oblique hatching and Os are output for the other 

blocks. It will also be recognized that the calculation of 
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correlation values may be performed at the predetermined 

detection positions from the left to the right and then from 

the top to the bottom as shown in Fig. 102. Fig. 99 shows a 

specific example of detection positions for calculation of 

correlation values, but the detection positions are not 

restricted to those illustrated. 

(Embodiment 61) 

In the above 60th embodiment, a human face area is 

identified based on the correlation values in a horizontal 

range, but alternatively, it is also possible to identify a 

human face area based on the correlation values in a verti-

cal range. The 61st embodiment hereinafter described con-

cerns such an example. The circuit configuration, including 

the correlation value calculator 95, of the 61st embodiment 

is identical to that of the 60th embodiment. 

The operation in the 61st embodiment can be explained 

in a similar way to that of to explain the 60th embodiment. 

In the flowchart of Fig. 103 illustrating the operation in 

the 61st embodiment, a vertical range Y for detecting the 

width of a human face is obtained by Expression 10 below 

(step 527). Yk denotes a standard size of a human face 

measured in vertical direction when the zoom lens 44 is at 

the shortest focal length and when the object distance L is 

set at a predetermined reference distance. 

(Expression 10) Y = Yk· (Z/L) 
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The vertical range Y output from the microcomputer 31 

enter to the memory 214 via the input terminal 210. The 

memory 214 contains data as shown in Fig. 104 as a data 

table. The address generator 213 supplies addresses to the 

memory 215 so that the memory 215 outputs the stored output 

signals of the flesh-tone detector 101 obtained at redeter­

mined detection positions Yl through Yn as shown in Fig. 

105. For detection positions as shown in Fig. 106, a corre-

lation value S is calculated by Expression 9. Yw = 100 for 

the detection positions shown in Fig. 106. The exclusive-OR 

operation is performed at all the detection positions shown 

in Fig. 106, in sequence from the top to the bottom and from 

the left to the right (Yl,1, Yl,2 Yl,8,° ·y2,1, Y2,2 ... 

Y5,7, Y5,8) as shown in Fig. 107. Where the correlation 

value S is larger than the predetermined value K, the area 

is determined as the human face area. It would also be 

possible to obtain the correlation value at the detection 

positions from the top to the bottom and from the left to 

the right as shown in Fig. 108. 

(Embodiment 62) 

The circuit configuration, including the correlation 

value calculator 95, in the 62nd embodiment is identical to 

that in the 60th embodiment. 

Fig. 109 is a flowchart explaining the algorithm of 

the microcomputer 31 of this embodiment for identifying a 
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human face area from video signals. The procedure will be 

described below according to the flowchart of Fig. 109. 

First, the microcomputer 31 supplies the predetermined 

value K to the correlation value calculator 95 (step S31). 

Next, the microcomputer 31 computes the object distance L 

and focal length Z (steps S32, S33). Based on the object 

distance L and focal length Z, and using the following 

Expression 11, the microcomputer 31 determines a range RA, 

as shown in Fig. 110, with which to detect the width of a 

human face (step S34). Rk denotes a standard size of a 

human face with the zoom lens 44 at its shortest focal 

length and the object distance L set at a predetermined 

reference distance. 

{Expression 11) RA= Rk· (Z/L) 

The range RA determined by the microcomputer 31 is 

supplied to the correlation value calculator 95 (step S34). 

The range R output from the microcomputer 31 enters the 

memory 214 via the input terminal 210. The memory 214 

contains ranges R and RA as shown in Fig. 110 as a data 

table. Based on the data stored in the memory 214, RA range 

varies in response to the data supplied from the input 

terminal 210. Here, XW and YW denote predetermined values, 

and each block represents one pixel; the blocks indicated by 

oblique hatching are ls and the other blocks are Os. Based 

on the range RA supplied, the memory 214 outputs data as 
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shown in Fig. 110 using a LUT (look-up table) method. 

Figs. 111 and 112 show specific detection positions 

for calculating correlation values. Area P indicates detec­

tion positions for one field. Signals output from the 

flesh-tone detector 101 are supplied to the memory 215 where 

flesh-tone areas for one field, such as shown in Fig. 

17(a}, are stored. The address generator 213 supplies 

addresses to the memory 215 so that the memory 215 outputs 

the stored output signals of the flesh-tone detector 101 

obtained at the predetermined detection positions P (x+i, 

y+i) shown in Fig. 110. The address generator 213 also 

supplies addresses to the m.emory 214 so that the memory 214 

repeatedly outputs the range R for human face area detection 

in synchronism with the signals sequentially output from the 

memory 215 for the detection positions. In accordance with 

the supplied addresses, the memory 214 repeatedly outputs 

data in the predetermined range shown in Fig. 110 for every 

detection range from R (R' (x, y) to R' (x+i, y+i)}. The 

output signals of the memories 214 and 215 are EXORed 

through the EXOR gate 216 and fed to the counter 217 which 

performs the integration for every detection range from {R' 

(x, y} to R' (x+i, y+i)), to obtain a correlation value S. 

The correlation equation is shown as Expression 12 below. 

The exclusive-OR operation is performed at all the detection 

positions shown in Figs. 111 and 112, in sequence from the 
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top to the bottom and then from the left to the right as 

shown in Fig. 113, or in sequence from the left to the right 

and then from the top to the bottom as shown in Fig. 114. 

As the correlation increases between the predetermined range 

shown in Fig. 110 and each detection position R, the corre­

lation value S expressed by Expression 12 increases. The 

correlation value S calculated by the counter 217 for each 

detection position is sequentially fed to the comparator 

218. 

(Expression 12) S = l: EXOR (P (i, j}, R (i, j)) 

EXOR: Exclusive-OR sum 

The comparator 218 compares the output signal S of the 

counter 217 with the predetermined value K supplied from the 

microcomputer 31, and outputs a "High" signal to the data 

generator 219 when the correlation value S is larger than 

the predetermined value K supplied from the microcomputer 

31. Based on the output signal of the comparator 218, the 

data generator 219 supplies data on the size and center 

position of the human face to ~he microcomputer 31. 

The output signal of the correlation value calculator 

95 is supplied to.the microcomputer 31 (step 535), and the 

microcomputer 31 determines the video signal area indicated 

by the supplied data as representing the human face area 

(step 536). 

The above signal processing loop (532 to 536) is re-
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peated for every one field or for every few fields. 

(Embodiment 63) 

Fig. 115 is a block diagram showing the configuration 

of a video signal processor according to the present inven­

tion (a 63rd embodiment). In Fig. 115, the same reference 

numerals as those in Fig. 94 designate the same or corre­

sponding parts. Further in Fig. 115, the reference numeral 

350 designates a memory. The flesh-tone detection signal of 

one-field output from the flesh-tone detection 101 is stored 

in the memory 350. The memory 350 which stores the flesh­

tone area for one-field outputs the stored data of flesh­

tone area to the microcomputer 31 under the control thereof. 

In this embodiment, a figure, range, and length to be used 

to detect a human face in a flesh-tone area are predeter­

mined by the microcomputer 31, and when the flesh-tone area 

detected by the flesh-tone detector 101 matches the shape of 

the figure or when the two-dimensional size or the horizon­

tal and vertical lengths of the flesh-tone area satisfy 

prescribed values, the flesh-tone area is determined as a 

human face area. The figure, range, and length vary in size 

with the object length L and focal length z. 

In the above embodiments 60, 61, and 62, the correla­

tion value calculator 95 is used to determine whether the 

flesh-tone area matches the.shape of a prescribed figure; 

that is, the correlation between the flesh-tone area and the 
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prescribed figure is measured to calculate a correlation 

value, and when the obtained correlation value is larger 

than the prescribed value, the flesh-tone area is determined 

as a human face area. 

The above method, however, is not the only method for 

distinguishing a human face area from other flesh-tone 

areas. For example, if any of the flesh-tone areas Rl, R2, 

and R3 shown in Fig. 17(a), has the size to fit into the 

shaded area, shown in Fig. 117, which is predetermined by 

the microcomputer 31, that area is determined as a human 

face area. In case that the flesh-tone areas shown in Fig. 

17{a) is detected, the flesh-tone area Rl is determined as a 

human face area. This method is realized by this embodi­

ment, which will be described below with reference to the 

flowchart of Fig. 116. 

Referring to the flowchart of Fig. 116, first the 

microcomputer 31 computes the object distance L and focal 

length Z (steps S41, 542), Based on the obtained results, a 

coefficient R that satisfies Expression 13 is determined 

(step 543). RW denotes a standard size of a human face with 

the zoom lens 44 at its shortest focal length ZW and the 

object distance L set at a prescribed reference distance. 

(Expression 13) R = RW· (Z/L) 

Next, using the coefficient R, a small area RS and a 

large area RB are determined corresponding to g and h shown 
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in Fig. 117. RS and RB are obtained by Expressions 14 and 

15 below (step S44). 

(Expression 14) RS = kl· R where kl < 1 

(Expression 15) RB = k2 · R where k2 > 1 

If the size of a flesh-tone area RC detected by the 

flesh-tone detector 101 satisfies Expression 16 below, the 

area RC is determined as a human face area (step S46). If 

it does not satisfy Expression 16, then it is determined 

that RC is not a human face area (step S47). 

(Expression 16) RS < RC < RB 

Fig. 118 is a flowchart showing a procedure for detect­

ing a human face based on the two-dimensional size or the 

horizontal and vertical size of a flesh-tone area. In Fig. 

118, the same processing steps as those in Fig. 116 are 

designated by th~ same step numbers. Based on the obtained 

distance L and focal length Z, a coefficient K that satis­

fies Expression 17 is determined (step S53). KW .is a con­

stant denoting a standard size of a human face with the zoom 

lens 44 at its shortest focal length ZW and the object 

distance L set at a prescribed reference distance. 

(Expression 17) KS= KW• (Z/L) 

Next, KS and KB are obtained by Expressions 18 and 19 

below (step 554). 

{Expression 18) KS = kl· K · where kl < 1 

(Expression 19) KB = k2 • K where k2 > 1 
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Each of the flesh-tone areas Rl, R2, and R3 shown in Fig. 

17 is integrated to obtain the two-dimensional size KC of 

each flesh-tone area detected by the flesh-tone detector 

101. If the resulting value satisfies Expression 20 below, 

KC is determined as a human face area (step S56). If it 

does not satisfy Expression 20, then it is determined that 

KC is not a human face area (step 557}. 

(Expression 20) KS < KC < KB 

(Embodiment 64) 

The circuit configuration of the 64th embodiment is 

identical to that of the 63rd embodiment (Fig. 115). 

As shown in Fig. 119, values WN and Ww (WN < Ww) are 

set by the microcomputer 31 according to th'e object dis­

tance. The oblique hatching areas shown in Fig. 120 

represent the output of the flesh-tone detector 101 when the 

object of Fig. 16 was picked up with a video camera; these 

areas correspond to the areas shown in Fig. 17(a). Of the 

flesh-tone areas detected by the flesh-tone detector 101, as 

shown in Fig. 120, if the horizontal value (size}, Wl, 

satisfies Ww > Wl > WN, the microcomputer 31 determines the 

flesh-tone area represented by Wl as a human face area. On 

the other hand, W2 and W3 detected by the flesh-tone detec­

tor 101 as flesh-tone areas as well do not satisfy the above 

condition, and therefore, the microcomputer 31 determines 

that these areas are not human face areas. 
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WN and Ww are so set that their values increase as the 

object distance L decreases (the object comes closer to the 

camera) and decrease as the object distance increases {the 

object moves farther away from the camera), and also that 

the difference between Ww and WN, i.e. the range limited by 

the two values, increases as the magnifying ratio increases, 

and decreases as the ratio decreases. 

(Embodiment 65) 

The circuit configuration of the 65th embodiment is 

identical to that of the 63rd embodiment (Fig. 115). 

As shown in Fig. 121, values WHl and WH2 (WHl < WH2) 

are set along the horizontal direction, and values Wvl and 

Wv2 (Wvl < Wv2) set along the vertical dire-ct ion• by the 

microcomputer 31 according to the object distance. Refer­

ring to Fig. 122, if the horizontal value (size} WO and 

vertical value Wl of a flesh-tone area detected by the 

flesh-tone detector 101 satisfy WH2 > WO > WHl and Wv2 > Wl 

> Wvl respectively, the microcomputer 31 determines the 

flesh-tone area detected by the flesh-tone detector 101 as a 

human face area. 

WHl, WH2 (WHl < WH2} and Wvl, Wv2 (Wvl < Wv2) are so 

set that their values increase as the object distance de­

creases and decrease as the object distance increases, and 

also that the difference between WH2 and WHl and the differ­

ence between Wv2 and Wvl, i.e. the range defined by the two 

120 



sets of values, increase as the magnifying ratio increases 

and decrease as the ratio decreases. 

(Embodiment 66) 

Fig. 123 is a block diagram showing the configuration 

of a video signal processor according to the present inven­

tion (a 66th embodiment). In Fig. 123, the same referenc~ 

numerals as those in Fig. 115 designate the same or corre­

sponding parts. 

A detection range of a predetermined size, such as 

shown by oblique hatching in Fig. 117, is set according to 

the object distance computed by the microcomputer 31. Also, 

a picture frame of a predetermined size, as indicated by the 

reference sign i in Fig. 124, is set according to the object 

distance. In this situation, if a flesh-tone area detected 

by the flesh-tone detector 101 is positioned inside the 

picture frame i of Fig. 124, and if the flesh-tone area 

satisfies the relationship described in the 63rd embodiment 

with respect to the human face detection range indicated by 

oblique hatching in Fig. 117, then the microcomputer 31 

determines the flesh-tone area as a human face area. 

The picture frame i of Fig. 124 is so set that its size 

increases as the object distance decreases, and decreases as 

the object distance increases. Furthermore, the range 

indicated by oblique hatching in Fig. 117 is so set that its 

size increases as the magnifying ratio increases 1 and de-
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creases as the ratio decreases. 

(Embodiment 67) 

The circuit configuration of the 67th embodiment is 

identical to that of the 63rd embodiment (Fig. 115). 

A detection range of a predetermined size, such as 

shown by oblique hatching in Fig. 117, is set according to 

the object distance computed by the microcomputer 31. Then, 

the microcomputer 31 detects a human face area from a plu­

rality of flesh-tone areas detected by the flesh-tone detec­

tor 101; that is, if a flesh-tone area satisfies the rela­

tionship described in the 63th embodiment with respect to 

the human face detection range indicated by oblique hatching 

in Fig. 117, and if there exists a high correlation between 

the size of the flesh-tone area and the human face detection 

range, then the microcomputer 31 determines the flesh-tone 

area as a human face area. 

For example, suppose that values of flesh-tone areas 

detected by the flesh-tone detector 101 are 1 for the por­

tions that lie inside the human face detection range and 0 

for the portions that lie outside that range. In this 

situation, the microcomputer 31 obtains the value S as 

expressed by Expression 21 for each of a plurality of flesh­

tone areas, such as shown in Fig. 125, and determines that 

the flesh-tone area that gives the largest value of S is a 

human face area. 
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(Expression 21) S = ~ Wx,y • WH,v 

Wx,y: Flesh-tone area WH,v: Human face detection 

range 

The equation for calculation of the above correlation 

is not restricted to Expression 21, but other appropriate 

equations may be used. The human face detection range 

indicated by oblique hatching in Fig. 117 is so set that the 

range increases as the object distance decreases, and de­

creases as the distance increases, and also that the range 

increases as the magnifying ratio increases, and decreases 

as the ratio decreases. 

As described above, according to the embodiments 60 

through 67, a human face, the main object of interest, can 

be accurately identified from the detected flesh-tone areas 

by using a simple circuit configuration, independently of 

the size of the object and the distance to the object. 

We will now describe the embodiments 68 through 72, 

each pertaining to an example wherein a human face is iden­

tified from the detected flesh-tone areas, as described 

above, and the gains of the luminance signal, color-differ­

ence signals, and aperture correctjon signal and the fre­

quency characteristic of the aperture correction signal are 

varied selectively for the human face area. 

(Embodiment 68) 

Fig. 126 is a block diagram showing the configuration 

imi1~1~r 
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of a video signal processor according to the present inven­

tion {a 68th embodiment). In Fig. 126, the same reference 

numerals as those in Fig. 94 designate the same or corre­

sponding parts. Further in Fig. 126, the reference numeral 

96 designates a delay circuit, 97 indicates a data selector, 

and 111 and 112 denote gain controllers. 

The operation in this embodiment will now be described. 

The operations of setting the focus area are the same as 

those in the previously described embodiments. The flesh­

tone detector 101 detects flesh-tone areas from the video 

signals, and the correlation value calculator 95 and the 

microcomputer 31 are used to identify a human face area from 

the detected flesh-tone areas. The operation up to this 

step is the same as that in the 60th embodiment. 

The microcomputer 31 transfers data indicating the 

center position of the detected human face area and the size 

of the human face on to the data selector 97. The data 

selector 97 gates the flesh-tone detection signals output 

from the flesh-tone ~etector 101 so that only the flesh-tone 

area identified as a human face area based on the data 

supplied from the microcomputer 31 is transferred to the 

gain controllers 111 and 112. The luminance signal, R-Y 

color-difference signal, and B-Y color-difference signal, 

output from the signal processor 26, are transferred to the' 

delay circuit 96. The delay circuit 96 delays the luminance 

124 



======------------· --·- -------

signal, R-Y color-difference signal, and B-Y color differ­

ence signal by the time that the correlation value calcula­

tor 95 and the microcomputer 31 take to identify the human 

face area. 

The gain controller 111 raises the gain of the R-Y 

color-difference signal according to the human face detec­

tion signal supplied from the data selector 97, while the 

gain controller 112 lowers the gain of the B-Y color-differ­

ence signal according to the human face detection signal. 

By this method, the gains of the color-difference signals 

can be varied selectively for the human face area, thus 

achieving nonlinear conversion, from a to b as shown in Fig. 

24, of the color-dif·ference signals only for the human face 

flesh-tone area. Thus, the flesh-tone of the human face can 

be corrected to match the human sensation of the color 

without affecting colors in other areas. 

In the above embodiments, the flesh-tone detector 101 

of the second embodiment is used, but alternatively, the 

flesh-tone detector 201 in the third embodiment (Fig. 18) 

may be used. In the latter case, the circuit configuration 

should be arranged such that the output signal of the compa­

rator 106 is fed to the ·correlation value calculator 95 as a 

human face detection signal and the output signal of the 

slice circuit 109 is given to the data selector 97 as a 

flesh-tone detection signal. This arrangement ensures 
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smooth color correction along the boundaries between the 

flesh-tone area (human face area) and the other areas. 

{Embodiment 69) 

Fig. 127 is a block diagram showing the configuration 

of a video signal processor according to the present inven-

tion (a 69th embodiment}. In Fig. 127, the same reference 

numerals as those in Fig. 126 designate the same or corre-

sponding parts. Further in Fig. 127, the reference numeral 

115 designates a gain controller. 

In operation, as in the 68th embodiment, the data 

selector 97 gates the flesh-tone detection signals output 

from the flesh-tone detector 101 so that only the flesh-tone 

area identified as a human face area is transferred to the 

gain controller 115. The luminance signal, R-Y color-

difference signal, and B-Y color-difference signal, output 

from the signal processor 26, are transferred to the delay 

circuit 96. The gain controller 115 raises the gain of the 

luminance signal, delayed through the delay circuit 96, 

according to the human face detection signal supplied from 

the data selector 97. Thus, the luminance can be raised 

selectively for the human face area. 

(Embodiment 70) 

Fig. 128 is a block di~gram showing the configuration 

of a video signal processor'according to the present inven-

tion (a 70th embodiment). In Fig. 128, the same reference 
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numerals as those in Fig. 126 designate the same or corre-

spending parts. Further in Fig. 128, the reference numeral 

190 designates an aperture correction signal producing 

circuit, 118 denotes a gain controller, and 98 refers to an 

adder. Fig. 129 shows the configuration of the aperture 

correction signal producing circuit 190. In Fig. 129, the 

reference numeral 310 is a luminance signal input terminal, 

311 and 312 are one-line memories, 313 is an adder for 

adding the luminance signal transferred directly from the 

input terminal 310 and the luminance signal delayed by two 

lines through the one-line memories 311 and 312, 314 is a 

band-pass filter for determining the frequency characteris-

tic of an aperture correction signal, 315 {i a gain control-

ler, 316 is an adder, and 317 is an aperture correction 

signal output terminal. 

The operation in this embodiment will now be described. 

In the aperture correction signal producing circuit 190, the 

luminance signal transferred directly from the luminance 

signal input terminal 310 and the luminance signal delayed 

by two horizontal scanning periods are added together in the 

adder 313. The luminance signal output from the adder 313 

is transferred to the adder 316 where the output signal of 

the adder 313 is subtracted from the luminance signal de-
. 

layed by one horizontal scanning period, to produce an 

aperture correction signal in the vertical scanning direc-
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tion. The output signal of the one-line memory 311 is also 

fed to the band-pass filter 314. The band-pass filter 314 

passes designated frequency components in the horizontal 

direction to the gain controller 315 through which the gain 

is controlled to produce an aperture correction signal in 

the horizontal scanning direction. In the adder 316, the 

aperture correction signal for the horizontal scanning 

direction is added to the aperture correction signal in the 

vertical scanning direction, and the resulting signal is 

transferred via the aperture correction signal output termi­

nal 317 to the delay circuit 96. The gain controller 118 

controls the gain of the aperture correction signal output 

from the delay circuit 96. The adder 98 adds the gain­

controlled aperture correction signal to the luminance 

signal. As in the 68th embodiment, the data selector 97 

gates the flesh-tone detection signals output from the 

flesh-tone detector 101 so that only the flesh-tone area 

identified as a human face area is transferred to the gain 

controller 118. The gain controller 118 lowers the gain of 

the aperture correction signal, delayed through the delay 

circuit 96, according to the human face detection signal 

supplied from the data selector 97. Thus, by lowering the 

gain of the aperture correction signal selectively for the 

human face area, the human face will look free from wrin­

kles, eruptions, etc. which would otherwise be emphasized. 
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(Embodiment 71) 

Fig. 130 is a block diagram showing the configuration 

of a video signal processor according to the present inven­

tion (a 71st embodiment). In Fig. 130, the same reference 

numerals as those in Fig. 126 designate the same or corre­

sponding parts. Further in Fig. 130, the reference numeral 

190 is an aperture correction signal producing circuit, 191 

is an adder, 192 is a low-pass filter (LPF), and 193 is a 

mixer. 

The operation in this embodiment will now be described. 

The aperture correction signal producing circuit 190 pro­

duces an aperture correction signal from the luminance 

signal and supplies it to the adder 191. The adder 191 adds 

the aperture correction signal and the luminance signal and 

supplies the resulting signal to the delay circuit 96. The 

LPF 192 removes high-frequency components from the luminance 

signal and supplies the resulting signal to the mixer 193 

where the output of the LPF 192 and the output of the delay 

circuit 96 are mixed together, the mixing ratio being varied 

according to the output signal of the data selector 97. As 

in the 68th embodiment, the data selector 97 gates the 

flesh-tone detection signals output from the flesh-tone 

detector 101 so that only the flesh-tone area identified as 

a human face area is transferred to the mixer 193. When the 

flesh-tone detection signal representing the human face 
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enters the mixer 193, the gain of the output signal of the 

LPF 192 is raised and the gain of the output signal of the 

delay circuit 96 is lowered, and the two gain-controlled 

signals are mixed together in the mixer 193 .. The gain of 

the luminance signal in the high frequency range can thus be 

lowered selectively for the human face area. 

(Embodiment 72) 

Fig. 131 is a block diagram showing the configuration 

of a video signal processor according to the present inven­

tion (a 72nd embodiment). In Fig. 131, the same reference 

numerals as those in Fig. 126 designate the same or corre­

sponding parts. Further in Fig. 131, the reference numeral 

120 designates an aperture correction circu{t, and 194 

denotes an adder. The internal configuration of the aper­

ture correction circuit 120 is identical to that of the one 

shown in Fig, 28. 

The operation in this embodiment will nqw be described. 

As in the 68th embodiment, the data selector 97 gates the 

flesh-tone detection signals output from the flesh-tone 

detector 101 so that only the flesh-tone area identified as 

a human face enters, the aperture correction signal 120. 

When the flesh-tone detection signal representing the human 

face enters, the aperture correction circuit 120 varies the 

frequency characteristic of' the aperture correction signal. 

The frequency characteristic of the aperture correction 
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signal can thus be varied selectively for the human face 

flesh-tone area. This has the effect of reproducing natu-

ral-looking wrinkles, not the wrinkles unnaturally empha-

sized by camera signal processing. 

We will now described the embodiments 73 through 94, 

each pertaining to an example wherein a human face area is 

identified from the detected flesh-tone areas, and the 

setting of the auto focus area or the setting of the photo-

metric area for iris control, automatic gain control, auto-

matic shutter speed control is performed in accordance with 

the thus identified human face area. 

(Embodiment 73) 

Fig. 132 is a block diagram showing the configuration 

of a video signal processor according to the present inven-

tion (a 73rd embodiment}. In Fig. 132, the same reference 

numerals as those in Fig. 94 designate the same or corre-

spending parts. 

The operation in this embodiment will now be described. 

In accordance with the method of the 62nd embodiment, a 

human face area is identified based on the size of the 

flesh-tone area detected by the flesh-tone area detector 

101. The microcomputer 31 issues a control signal to the 

window pulse generator 27 so that the flesh-tone area de-
. 

tected as a human face area serves as the detection area for 

auto focus control. Based on the control signal fed from 
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the microcomputer 31, the window pulse generator 27 gener­

ates window pulses from the flesh-tone detection signals 

which are fed from the flesh-tone detector 101, and repres­

nets the human face area to transfer them to the data selec­

tor 28. By this processing, the human face, which is the 

main object, is set in the focus area for auto focus con­

trol; thus, the focus is always set onto the human face, 

assuring production of a good image. 

(Embodiment 74} 

Fig. 133 is a block diagram showing the configuration 

of a video signal processor according to the present inven­

tion (a 74th embodiment). In Fig. 133, the same reference 

numerals as those in Figs. 36 and 94 designate the same or 

corresponding parts. 

The operation of this embodiment will now be described. 

The basic control operation of the iris 39 is the same as 

that of the 22nd embodiment, and therefore, is not explained 

here. As in the 73rd embodiment, the microcomputer 31 

identifies a human face area and issues a control signal to 

the window pulse generator 27 so that the flesh-tone area 

detected as a human face area serves as the photometric area 

for the iris 39. Based on the control signal fed from the 

microcomputer 31, the window pulse generator 27 generates 

window pulses from the flesh-tone detection signals which 

are fed from the flesh-tone detector 101, and represents + 
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human face area to transfer them to the data selector 28. 

By this processing, the human face, which is the main ob­

ject, is set in the photometric area for iris control; thus, 

the iris control is always set onto the human face, assuring 

production of a good image. 

(Embodiment 75) 

Fig. 134 is a block diagram showing the configuration 

of a video s_ignal processor according to the present inven­

tion (a 75th embodiment). In Fig. 134, the same reference 

numerals as those in Figs. 37 and 94 designate the same or 

corresponding parts. 

The operation in this embodiment will now be described. 

The basic operation for automatic gain control of the video 

signals is the same as that in the 23rd embodiment, and 

therefore, is not described here. As in the 73rd embodi­

ment, the microcomputer 31 identifies a human face area and 

issues a control signal to the window pulse generator 27 so 

that the flesh-tone area detected as a human face area 

serves as the photometric area for the AGC 24. By this 

processing, the human face, which is the main objec~, is set 

in the photometric area for automatic gain control; thus, 

optimum gain control is always performed with respect to the 

human face for production of an image. 

(Embodiment 76) 

Fig. 135 is a block diagram showing the configuration 
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of a video signal processor according to the present inven­

tion (a 76th embodiment). In Fig. 135, the same reference 

numerals as those in Figs. 38 and 115 designate the same or 

corresponding parts. 

The operation in this embodiment will now be described. 

The basic operation for automatic shutter speed control is 

the same as that in the 24th embodiment, and therefore, is 

not explained here. As in the 73rd embodiment, the micro­

computer 31 identifies a human face area and issues a con­

trol signal to the window pulse generator 27 so that the 

flesh-tone area detected as a human face area serves as the 

photometric area for automatic electronic shutter speed 

control. By this processing, the human face, which is the 

main object, is set in the photometric area for automatic 

electronic shutter speed control; thus, opfimum exposure 

control is always performed with respect to the human face 

for production of an image. 

(Embodiment 77) 

Fig. 136 is a block diagram showing the configur~tion 

of a video signal processor according to the present inven­

tion (a 77th embodiment). In Fig. 136, the same reference 

numerals as those in Fig. 132 designate the same or corre­

sponding parts. Further in Fig. 136, the reference numeral 

195 designates a low-pass filter (LPF), and 352 denotes a 

slice circuit. 
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The operation in this embodiment will now be described. 

The flesh-tone detection signal output from the flesh-tone 

detector 101 is transferred to the correlation value calcu-

lator 95 and also to the LPF 195. In accordance with the 

method in the 62nd embodiment, a human face area is detected 

from the flesh-tone detection signal output onto the corre-

lation value calculator 95. Fig. 137(a} is a waveform 

diagram showing the signal detected by the flesh-tone detec-

tor 101, and Fig. 137(b) is a waveform diagram showing the 

output signal obtained by passing the signal of Fig. 137(a) 

through the LPF 195. The signal of Fig. 137(b) output from 

the LPF 195 enters to the slice circuit 352. The slice 

circuit 352 slices the input signal by a threshold value THf 

supplied from the microcomputer 31. The LPF 195 and the 

slice circuit 352 carries out the same operation also in the 

vertical scanning direction. Referring to the signal shown 

by Fig. 137(b), the flesh-tone area represented by the part 

of the signal smaller than the threshold value THf serves as 

the detection area for auto focus control. The detection 

area for auto focus control that satisfies the above condi-

tion corresponds to the area within the frame e shown in 

Fig. 138. The area with obliique hatching shown in Fig. 138 

represents the output result of the flesh-tone detection 

area 101. The threshold value THf varies with the object 

distance and magnifying ratio. The threshold value THf 
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increases as the object distance increases, and decreases as 

the distance decreases; on the other hand, the threshold 

value THf increases as the magnifying ratio decreases, and 

decreases as the ratio increases. The areas indicated by 

reference sign e in Figs. 139 and 140 designate the detec­

tion area for auto focus control. The areas indicated by 

reference sign e in Fig. 139 are focus areas when the object 

is at a long distance, while the area indicated by reference 

sign e in Fig. 140 is a focus area when the object is at a 

short distance. Such areas are used for auto focus control. 

The operation thereafter is the same as in the 73rd embodi­

ment. 

(Embodiment 78} 

Fig. 141 is a block diagram showing the configuration 

of a video signal processor according to the present inven­

tion (a 78th embodiment). In Fig. 141, the same reference 

numerals as those in Fig. 133 designate the same or corre­

sponding parts. Further in Fig. 141, the reference numeral 

195 designates a low-pass filter (LPF), and 352 denotes a 

slice circuit. 

The operation in this embodiment will now be described. 

Referring to the signal shown by Fig. 137(b), the flesh-tone 

area represented by the part of the signal larger than the 

threshold value THe serves as the photometric area for the 

iris. This area corresponds to an area within the frame f 
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in Fig. 138. The threshold value THe varies with the object 

distance and magnifying ratio. The threshold value THe 

decreases as the object distance increases, and increases as 

the distance decreases; on the other hand, the threshold 

value THe decreases as the magnifying ratio decreases, and 

increases as the ratio increases. The areas indicated by 

referenc• sign f in Figs. 142 and 143 each designate the 

photometric area for the iris. The areas indicated by refer-

ence sign f in Fig. 142 are photometric areas when the 

object is at a long distance, while the area indicated by 

reference sign f in Fig. 143 is a photometric area when the 

object is at a short distance .. The operation thereafter is 

the same as in the 74th embodiment. 

(Embodiment 79) 

Fig. 144 is a block diagram showing the configuration 

of a video signal processor according to the present inven-

tion (a 79th embodiment). In Fig. 144, the same reference 

numerals as those in Fig. 134 designate the same or corre-

sponding parts. Further in Fig. 144, the reference numeral 

195 designates a low-pass filter (LPF}, and 352 denotes a 

slice circuit. 

The operation in this embodiment will now be described. 

Referring to the signal shown by Fig. 137(b), the flesh-tone 
. 

area represented by the part of the signal larger than the 

threshold value THe serves as the photometric area for 
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automatic gain control. This area corresponds to the area 

within the frame f in Fig. 138. The threshold value THe 

decreases as the object distance increases or the magnifying 

ratio decreases, the resulting photometric area being such 

as shown in Fig. 142. The threshold value THe increases as 

the object distance decreases or the magnifying ratio in­

creases, the resulting photometric area being such as shown 

in Fig. 143 ._ The operation thereafter is the same as that 

in the 75th embodiment. 

(Embodiment 80) 

Fig. 145 is a block diagram showing the configuration 

of a video signal processor according to the present inven­

tion (an 80th embodiment}. In Fig. 145, the same reference 

numerals as those in Fig. 135 designate the same or corre­

sponding parts. Further in Fig. 145, the reference numeral 

195 designates a low-pass filter {LPF), and 352 denotes a 

slice circuit. 

The operation in this embodiment will now be described. 

Referring to the signal shown Fig. 137(b), the flesh-tone 

area represented by the part of the signal larger than the 

threshold value THe serves as the photometric area for 

automatic electronic shutter speed control. This area 

corresponds to the area within the frame f in Fig. 138. The 

threshold value THe decreases as the object distance in­

creases or the magnifying ratio decreases, the resulting 
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photometric area being such as shown in Fig. 142. The 

threshold value THe increases as the object distance de­

creases or the magnifying ratio increases, the resulting 

photometric area being such as shown in Fig. 143. The 

operation thereafter is the same as that in the 76th embodi­

ment. 

(Embodiment 81) 

The configuration of an Slst embodiment hereinafter 

described is identical to that of the 73rd embodiment {Fig. 

132). 

The operation in this embodiment will be described 

below. Fig. 146(a) is a waveform diagram showing the signal 

detected by the flesh-tone detector 101. The microcomputer 

31 supplies to the window pulse generator 27 a value w that 

is set according to the object distance and magnifying 

ratio. In this embodiment, the window pulse generator· 27 

contains a field memory in which flesh-tone detection sig­

nals fed from the flesh-tone detector 101 are stored for one 

field. The window pulse generator 27 adds the value w to 

the flesh-tone detection signals only for the human face 

area identified by the microcomputer 31, and outputs window 

pulses of waveform of Fig. 146(b) to the data selector 28. 

The area represented by the signal of Fig. 146(b) serves as 

the detection area for auto'focus control. The area repre­

sented by the signal of Fig. 146(b) corresponds to the area 
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within the frame e in Fig. 138. In Fig. 138, the area with 

oblique hatching represents the output result of the flesh­

tone detector 101. It is also possible to vary the width w, 

to be added to the flesh-tone area, according to the object 

distance and focal length. That is, the width w to be added 

is decreased as the object distance increases and is in­

creased as the distance decreases. Further, the width w to 

be added is decreased as the magnifying ratio decreases and 

is increased as the ratio increases. The area represented 

by the signal of Fig. 146(b), when the width w to be added 

to the flesh-tone area is made variable, is designated by 

reference sign e in Figs. 139 and 140. The operation there­

after is the same as that in the 73rd embodiment. 

(Embodiment 82) 

The configuration of an 82nd embodiment hereinafter 

described is identical to that of the 74th embodiment (Fig. 

133}. 

The operation in this embodiment will be described 

below. Fig. 147(a) is a waveform diagram showing the signal 

detected by the flesh-tone detector 101. The microcomputer 

31 supplies to the window pulse generator 27 a value w that 

is set according to the object distance and magnifying 

ratio. In this embodiment, the window pulse generator 27 

contains a field memory in which flesh-tone detection sig­

nals fed from the flesh-tone detector 101 are stored for one 
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field. The window pulse generator 27 subtracts the value w 

from the flesh-tone detection signals only for the human 

face area identified by the microcemputer 31, and outputs 

window pulses of waveform of Fig. 147(b) to the data selec­

tor 28. The area represented by the signal of Fig. 147(b) 

serves as the photometric area for the iris. The area 

represented by the signal of Fig. 147(b) corresponds to the 

area within the frame f in Fig. 137. It is also possible to 

vary the width w, to be subtracted from the flesh-tone area, 

according to the object distance and focal length. That is, 

the width w to be subtracted is decreased as the object 

distance increases and is increased as the distance de­

creases. Further, the width w to be subtracted is decreased 

as the magnifying ratio decreases and is increased as the 

ratio increases. The area represented by the signal of Fig. 

147(b), when the width w to be subtracted from the flesh­

tone area is made variable, is designated by reference sign 

f in Figs. 142 and 143. The operation thereafter is the 

same as that in the 74th embodiment. 

(Embodiment 83) 

The configuration of an 83rd embodiment hereinafter 

described is identical to that of the 75th embodiment (Fig. 

134). 

In operation, the area represented by the signal of 

Fig. 147(b), as in the 82nd embodiment, serves as the photo-
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metric area for automatic gain control. The value w can 

also be made variable in the same manner as in the 82nd 

embodiment. The operation thereafter is the same.as that in 

the 75th embodiment. 

(Embodiment 84} 

The configuration of an 84th embodiment hereinafter 

described is identical to that of the 76th embodiment (Fig. 

135). 

In operation, the area represented by the signal of 

Fig. 147{b), as in the 82nd embodiment, serves as the photo­

metric area for automatic electronic shutter speed control. 

The value w can also be made variable in the same manner as 

in the 82nd embodiment. The operation thereafter is the 

same as that in the 76th embodiment. 

(Embodiment 85) 

Fig. 148 is a block diagram showing the co~figuration 

of a color video camera according to the present invention 

(an 85th embodiment). In Fig. 148, the same reference 

numerals as those in Figs. 68 and 94 designate the same or 

corresponding parts. 

The operation in this embodiment will now be described. 

The correlation value calculator 95 and the microcomputer 31 

identify a human face area from the flesh-tone areas detect­

ed by the flesh-tone detector 101. The operation for human 

face area detection is the same as that of the 62nd embodi-
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ment, and therefore, is not explained here. If no human 

face area is detected, recording of video signals will not 

be performed. 

Fig. 149 is a flowchart illustrating the algorithm in 

this embodiment. The same processing steps as those in Fig. 

70 are designated by the same step numbers. When a "record­

ing instruction" is input into the microcomputer 31 (step 

Sl}, it is determined whether or not the output signal of 

the correlation value calculator 95 is "High", i.e., whether 

or not a human face area exists in the video signals being 

produced (step 561). If no human face area is detected in 

the video signals, the "recording instruction" will not be 

output (step 83), and therefore, recording will not be 

started. On the other hand, once recording is started (step 

S4), the microcomputer 31 continues to examine the output 

signal of the correlation value calculator 95 to determine 

whether or not the human face area exists in the video 

signal being recorded (step 562), and if no human face area 

exists in the video signals, the microcomputer 31 outputs a 

»recording stop instruction 11 (step SS), to stop the record­

ing of the video signals being produced. Other operations 

are fundamentally the same as those in the 45th embodiment, 

and therefore, are not explained here. 

(Embodiment 86) 

Fig. 150 is a block diagram showing the configuration 
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of .a color video camera according to the present invention 

(an 86th embodiment). In Fig. 150, the same reference 

numerals as those in Figs. 71 and 94 designate the same or 

corresponding parts. 

In operation, a human face area is identified from 

flesh-tone areas, as in the 85th embodiment. In the present 

embodiment, when no human face area is detected, a "false 

recording instruction" is output to notify the camera opera­

tor accordingly. 

Fig. 151 is a flowchart illustrating the algorithm in 

this embodiment. The same processing steps as those in 

Figs. 72 and 149 are designated by the same step numbers. 

It is determined whether a human face area is detected in 

the video signals before and after starting the recording 

(steps 561, 562), and if no human face area is detected, a 

"false recording instruction" is issued (steps S7, SS). 

Other operations, including the light emitting operation of 

the light-emitting diode 83, are fundamentally the same as 

those in the 46th embodiment, and therefore, are not de­

tailed here. 

(Embodiment 87) 

Fig. 152 is block diagram showing the configuration of 

a color video camera according to the present invention (an 

87th embodiment). In Fig. 152, the same reference numerals 

as those in Figs. 73 and 94 designate the same or corre-
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spending parts. 

In operation, a «false recording instruction~ which is 

issued according to the flowchart of Fig. 151 is transferred 

to the buzzer calling circuit 84 to activate the buzzer 85. 

This and other operations are fundamentally the same as 

those in the 47th embodiment, and therefore, are not de­

tailed here. 

(Embodiment 88) 

Fig. 153 is block diagram showing the configuration of 

a color video camera according to the present invention (an 

88th embodiment). In Fig. 153, the same reference numerals 

as those in Figs. 74 and 94 represent the same or corre­

sponding parts. 

In operation, a "false recording instruction" which is 

issued according to the flowchart of Fig. 151 is transferred 

to the transmitting circuit 86. Other operations, including 

operations thereafter, are fundamentally the same as those 

in the 48th embodiment, and therefore, are not detailed 

here. The construction of the remote controller 49 is 

identical to that described in the 48th embodiment {Fig. 75 

or 76). 

(Embodiment 89) 

Fig. 154 is block diagram showing the configuration of 

a color video camera according to the present invention (an 

89th embodiment). In Fig. 154, the same reference numerals 
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as those in Figs. 77 and 94 designate the same or corre­

sponding parts. 

In operation, when a ~false recordihg instruction" is 

issued according to the flowchart of Fig. 151, a detection 

signal such as a VISS signal is recorded on the control 

track on the tape 185 (Fig. 78), as in the 49th embodiment. 

Other operations are fundamentally the same as those in the 

49th embodiment, and therefore, are not detailed here. 

(Embodiment 90) 

Fig. 155 is block diagram showing the configuration of 

a color video camera according to the present invention (a 

90th embodiment). In Fig. 155, the same reference numerals 

as those in Figs. 87 and 148 designate the same or corre­

sponding parts. 

In operation, the window pulse generator 93 generates 

window pulses for setting the picture frame Wx,y (Fig. 88) 

and supplies them to the data selector 94, as in the 55th 

embodiment; when the object is outside the picture frame 

Wx,y (as shown in Fig. 89), the human face is not detected. 

The algorithm in this embodiment is the same as that in the 

84th embodiment (Fig. 149). 

(Embodiment 91) 

Fig. 156 is block diagram showing the configuration of 

a color video camera according to the present invention (a 

9lst embodiment). In Fig. 156, the same reference numerals 
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as those in Figs. 90 and 150 designate the same or corre­

sponding parts. 

In operation, as in the 90th embodiment, when the 

object is outside the predetermined picture frame Wx,y, the 

human face will not be detected. The operation thereafter 

is the same as that in the 86th embodiment. 

(Embodiment 92) 

Fig. 157 is block diagram showing the configuration of 

a color video camera according to the present invention {a 

92nd embodiment}. In Fig. 157 the same reference numerals 

as those in Figs. 91 and 152 designate the same or corre­

sponding parts. 

In operation, as in the 90th embodimen~, when the 

object is outside the predetermined p~cture frame Wx,y, the 

human face will not be detected. The operation thereafter 

is the same as that in the 87th embodiment. 

(Embodiment 93) 

Fig. 158 is block diagram showing the configuration of 

a color video camera according to the present invention (an 

93rd embodiment). In Fig. 158, the same reference numerals 

as those in Figs. 92 and 153 designate the same or corre­

sponding parts. 

In operation, as in the 90th embodiment, when the 

object is outside the predetermined picture frame Wx,y, the 

human face will not be detected. The operation thereafter 
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is the same as that of the 88th embodiment. 

(Embodiment 94) 

Fig. 159 is block diagram showing the configuration of 

a color video camera according to the present invention (a 

94th embodiment). In Fig. 159, the same reference numerals 

as those in Figs. 93 and 154 designate the same or corre­

sponding parts. 

In operation, as in the 90th embodiment, when the 

object is outside the predetermined picture frame Wx,y, the 

human face will not be detected. The operation thereafter 

is the same as that in the 89th embodiment. In the above 

73rd through 94th embodiments, the detection method for 

human face according to the 60th. embodiment ·is used. Howev­

er, the detection methods for human face according to the 

55th through 59th and the 61st through 67th embodiments may 

be used. 

(Embodiment 95) 

Fig. 160 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 

according to the present invention (a 95th embodiment). In 

Fig. 160, the reference numeral 54 is a lens, 55 is an 

imager, 56 is a processing circuit, 57 is an encoder cir­

cuit, 58 is a synchronizing circuit, 59 is a NOT circuit, 60 

and 61 are gate circuits. 62 is a superimposing circuit, 225 

is a memory, 226 and 227 are multipliers, and 228 is a 
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comparator. 

The operation in this embodiment will now be described. 

When the optical image of an object is focused through the 

lens 54 onto the imager 55, electrical signals corresponding 

to the bright~ess of the image are produced. These signals 

are converted by the processing circuit 56 into a Y signal, 

an R-Y color-difference signal, .and a B-Y color-difference 

signal which are then processed in the encoder circuit 57 

into a video signal for recording. The operation up to this 

step is the same as that in the previously described prior 

art example. The R-Y color-difference signal and B-Y color­

difference signal are also supplied to the memory 225 which 

generates addresses corresponding to these signals. The 

memory 225 contains a data table as shown in Fig. 161. In 

this data table, natural numbers are written in an area 

corresponding to a specific background color, and Os are 

written in other areas. The numbers designate the color 

density level. The area and the numbers are prewri~ten 

corresponding to the hues of the specific background color, 

and values which correspond to the addresses of the input 

color-difference signals are output. 

The output of the memory 225 is fed to the comparator 

228. On the other hand, the Y signal is supplied to the 

multipliers 226 and 227 which multiply the Y signal by 

coefficients Ml and M2, respectively, and the results are 
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fed to the comparator 228. The comparator 228 compares the 
.. 

output of the memory 225 with the outputs of the multiplie~ 

226 and 227 to determine whether the output of the LUT 225 

lies inside the range limited by the two values, i.e. the 

values obtained by multiplying the Y signal by coefficients 

Ml and M2. The result is output as a keying signal. For 

example, when the coefficients Ml and M2 of the multipliers 

226 and 227 are set as 1/2 and 1/8 respectively, if the 

output of the memory 225 is in the range of 1/2 to 1/8 the Y 

signal level, then the output is detected as representing 

the background color and a keying signal is output. When 

the Y signal level is 14, for example, the values that 

satisfy the above condition is in the range ·from 7 to 1, so 

that the range framed by the solid line in Fig. 161 serves 

as the background color area and a keying signal is output 

for inputs within this range. 

Synchronized with the video signal, a background image 

signal is supplied to the gate circuit 61 from the synchro-

nizing circuit 58. With the keying signal from the compara-

tor 228, the gate circuit 60 gates the video signal supplied 

from the encoder circuit 57 so that the components corre-

sponding to the background area are masked while allowing 

the components corresponding to the object area to be passed 

to the superimposing circuit 62. On the other hand, the 

keying signal is inverted through the NOT circuit 59, and 
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with the inverted keying signal, the gate circuit 61 gates 

the background image signal supplied from the synchronizing 

circuit 62 so that the components corres_ponding to the 

object area are masked while allowing the components corre­

sponding to the background area to be passed to the superim­

posing circuit 62. The superimposing circuit 62 combines 

the outputs of the gate circuits 60 and 61 to produce a 

combined video image. 

(Embodiment 96) 

Fig. 162 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 

according to the present invention (a 96th embodiment). In 

Fig. 162, the same reference numerals as those in Fig. 160 

designate the same parts, and therefore, explanation of such 

parts is omitted herein. Further in Fig. 162, the reference 

numeral 234 designates a table data setting terminal for 

setting table data in the memory 225. In this embodiment, 

the table data in the memory 225 are rewritable from the 

outside. 

The operation in this embodiment will now be described. 

In the memory 225 in this embodiment, the values and range 

written in the data table can be changed to match the back­

ground color to be set, based on the data input via the 

table data setting terminal·234, and the LUT 225 outputs 

values corresponding to the addresses of the input color-
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difference signals. The background color for the object can 

thus be changed. Other operations are the same as those in 

the 95th embodiment. 

(Embodiment 97) 

Fig. 163 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 

according to the present invention (a 97th embodiment}. In 

Fig. 163, the same reference numerals as those in Figs. 160 

and 162 designate the same parts, and therefore, explanation 

of such parts is omitted herein. Further in Fig. 163, the 

reference numeral 235 designates an array of background 

color detection switches to which the Y signal, R-Y color­

difference signal, and B-Y color-difference.signal are 

supplied from the processing circuit 56. When a control 

signal is applied to a switch control terminal 259, the 

background color detection switches are closed so that the Y 

signal, R-Y signal, and B-Y signal are input into a back­

ground color memory 236. The background color memory 236 

stores the input Y signal, R-Y color-difference signal, and 

B-Y color-difference signal. The signals stored in the 

background color memory 236 are supplied to the memory 225 

via the table data setting terminal 234 when a write signal 

is applied to a write signal input terminal 237. 

The operation in this embodiment will now be described. 

The Y signal, R-Y color-difference signal, and B-Y color-
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difference signal, output from the processing circuit 56, 

are applied to the background color detection switches 235, 

and only when a control signal is applied to the switch 

control terminal 259, these signals are input into the back­

ground color memory 236. This means that any desired spe­

cific hue can be stored in memory as a background color by 

applying the control signal while the background of the 

desired specific hue is being picked up with the video 

camera. Next, when a write signal is applied to the write 

signal input terminal 237, the Y signal, R-Y color-differ­

ence signal, and B-Y color-difference signal of the back­

ground color stored in the background color memory 236 are 

fed to the table data setting terminal 234. · With these 

values, the values and range to be written in the data table 

in the memory 225 can be changed according to the background 

color to be set, and the memory 225 outputs values 

corresponding to the addresses of the input color-difference 

signals. Thus, the background color can be changed as 

desired. Other operations are the same as those in the 95th 

embodiment. 

(Embodiment 98) 

A 98th embodiment hereinafter described pertains to an 

adaptation of the 97th embodiment to facilitate the setting 

of the background color. Fig. 164 is a block diagram show­

ing the configuration in the 98th embodiment, wherein the 
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reference numerals 235 and 236 respectively designate the 

same background color detection switch array and background 

color memory as used in the 97th embodiment. Further, the 

reference numeral 238 denotes a control signal generator 

that generates a control signal in accordance with a hori­

zontal synchronizing signal (HD) and vertical synchronizing 

signal (VD) applied to it. The control signal generated by 

the control signal generator 238 is supplied to a viewfinder 

drive circuit 239 as well as to the background color detec­

tion switches 235. The viewfinder drive circuit 239 com­

bines the control signal with the video signal being pro­

duced and supplies the resulting output to a viewfinder 240. 

The operation in this embodiment will.now be described. 

In the 97th embodiment, when storing the background color 

into the background color memory 236 by applying a control 

signal, it will be useful for the operation if the det·ection 

point at which the control signal is output is fixed on a 

certain point on the screen and if that point is made recog­

nizable while recording. Thus, in the present embodiment, 

when the horizontal synchronizing signal (HD) and vertical 

synchronizing signal (VD) are applied, the control signal 

generator 238 generates a control signal which is output to 

form a detection point.242 in the center of a screen 241 as 

shown in Fig. 165. The control signal is supplied to the 

viewfinder drive circuit 239 as well as to the background 
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color detection switches 235. The viewfinder drive circuit 

239 is also supplied with the video signal being produced, 

and the video signal is combined with the control signal and 

fed to the viewfinder 240. In setting the background color, 

the operator first positions the detection point 242, which 

is in the center of the screen 241 in Fig. 165, within the 

background area while checking the target background through 

the viewfinder 240, and then proceed with the operator to 

store the background color in memory. In this way, the 

desired background color can be stored in memory without 

fail. In Fig. 164, the viewfinder 240 may be replaced with 

a color television monitor. 

(Embodiment 99) 

A 99th embodiment hereinafter described pertains to an 

adaptation of the 97th embodiment to facilitate the setting 

of the background color. Fig. 166 is a block diagram show­

ing the configuration in the 99th embodiment, wherein the 

reference numerals 235 and 236 respectively designate the 

same background color detection switch array and background 

color memory as used in the 97th embodiment while the numer­

als 239 and 240 respectively designate the same viewfinder 

drive circuit and viewfinder as used in the 98th embodiment 

(Fig. 164). Further in Fig. 166, the reference numeral 243 

designates a cursor generator that generates a cursor 245 on 

the screen 241, as shown in Fig. 167, in accordance with the 
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externally applied horizontal synchronizing signal (HD) and 

vertical synchronizing signal (VD) and with a cursor control 

signal entered from a mouse 244. The cursor generator 243 

supplies a control signal to the background color detection 

switches 235 as well as the viewfinder drive circuit 239. 

The operation in this embodiment will now be described. 

In the 97th embodiment, when storing the background color 

into the background color memory 236 by applying a control 

signal, it will be useful for the operation if the detection 

point at which the control signal is output is made movable 

·to any desired point on the screen and if that point is made 

recognizable while recording. In the present embodiment 

shown in Fig. 166, the mouse 244 that applies a cursor 

control signal to the cursor generator 243, to which the 

horizontal synchronizing signal (HD) and vertical synchro­

nizing signal (VD) are also applied. Based on the cursor 

control signal, the cursor generator 243 outputs a control 

signal, with the cursor 245 being generated at a desired 

position on the screen 241 as shown in Fig. 167. The con­

trol signal is supplied to the viewfinder drive circuit 239 

as well as to the background color detection switches 235. 

The viewfinder drive circuit 239 is also supplied with the 

video signal being produced, and the video signal is com­

bined with the control signal and fed to the viewfinder 240. 

In setting the background color, the operator first posi-
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tions the detection point 242 shown in Fig. 167 within the 

background area outside the area of an object 246 by operat­

ing the mouse 244 while checking the target background 

through the viewfinder 240, and then proceed with the opera­

tion to store the background color in memory. In this way, 

the desired background color can be stored in memory without 

fail. In Fig. 166, the viewfinder 240 may be replaced with 

a color television monitor, and the mouse 244 may be re­

placed with a switch, joy stick, keyboard, etc. 

(Embodiment 100) 

Fig. 168 is a block diagram showing the configuration 

of an image superimposing apparatus for a color video camera 

according to the present invention {a lOOth.embodiment}. In 

Fig. 168, the same reference numerals as those in Fig. 160, 

162, or 163 designate the same parts, and therefore, expla­

nation of such parts is omitted herein. In Fig. 168, the 

reference numeral 247 designates a mean calculator for 

integrating, respectively, the Y signal, R-Y color-differ­

ence signal, and B-Y color-difference signal supplied from 

the processing circuit 56 and thereby obtaining the mean of 

each signal. The mean calculator 247 supplies the mean 

value of each signal to the background color memory 236. 

When a write signal is applied to the write signal input 

terminal 237, the mean values of the Y signal, R-Y color­

difference signal, and B-Y color difference signal, which 

157 



are stored in the background color memory 236, are supplied 

to the memory 225 via the table data setting terminal 234. 

The operation in this embodiment will now be described. 

The Y signal, R-Y color-difference signal, and B-Y color­

difference signal, output from the processing circuit 56, 

are input into the mean calculator 247 which performs the 

integration for the entire screen to obtain the mean value 

of each signal over the entire screen. These mean values 

are input into the background color memory 236 for storing 

therein. When a write signal is applied to the write signal 

input terminal 237, the mean values of the Y signal, R-Y 

color-difference signal, and B-Y color-difference signal of 

the background color, which are stored in the background 

color memory 236, are supplied to the table data setting 

terminal 234. With these mean values, the values and range 

written in the data table in the memory 225 can be changed 

according to the background color to be set, and the memory 

225 outputs values corresponding to the addresses of the 

input color-difference signals. Thus, the background color 

can be changed as desired. Other operations are the same as 

those in the 95th embodiment. 

(Embodiment 101) 

A lOlst embodiment hereinafter described pertains to an 

adaptation of the lOOth embodintent to facilitate the setting 

of the background color. Fig. 169 is a block diagram show-
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ing the configuration in the lOlst embodiment, wherein the 

reference numerals 247 and 236 respectively represent the 

same mean calculator and background color memory as used in 

the lOOth embodiment (Fig. 168). Further, the reference 

numeral 248 designates an area signal generator which, in 

accordance with the horizontal synchronizing signal {HD) and 

vertical synchronizing signal (VD} supplied to it, generates 

an area signal for displaying the area 249 in the center of 

the screen 241 as shown in Fig. 170. The area signal gener-

ator 248 supplies the area signal to the mean calculator 247 

as well as to the viewfinder drive circuit 239. The view-

finder drive circuit 239 combines the area signal with the 

video signal being produced and supplies the resulting 

output to the viewfinder 240. 

The operation in this embodiment will now be described. 

In the lOOth embodiment, when taking the average for the 

background color by the mean calculator 247, if a part of 

the screen is extracted for calculation of the average, it 

will not be necessary to pick up the background over the 

entire range of the screen, and if the area of the extracted 

part is checked while recording, it will make the camera 

operation easier. When the horizontal synchronizing signal 

(HD) and vertical synchronizing signal (VD) are applied, the 
, 

area signal generator 248 generates an area signal in the 

central range of the screen 241 as shown in Fig. 170. The 
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area signal is supplied to the viewfinder drive circuit 239 

as well as to the mean calculator 247. The Y signal, R-Y 

color-difference signal, and B-Y color-difference signal are 

input into the mean calculator 247 where these signals 

within the range defined by the area signal are integrated 

separately to obtain the mean of each signal. The viewfind-

er drive circuit 239 is also supplied with the video signal 

being produced, and the video signal is combined with the 

area signal and is fed to the viewfinder 240. In the view-

finder 240, the area signal range is displayed along with 

the image_ reproduced from the video signal. In setting the 

background color, the operator first positions the area 

signal range (area 249) shown in Fig. 170 within the back-

ground area while checking the target backgrou~d through the 

viewfinder 240, and then proceed with the operation to store 

the background color in memory. In this way, the desired 

background color can be stored in memory without fail. In 

Fig. 169, the viewfinder 240 may be replaced with a color 

television monitor. 

(Embodiment 102) 

A 102nd embodiment hereinafter described pertains to an 

adaptation of the lOOth embodiment to facilitate the setting 

of the background color. Fig. 171 is a block diagram show-

ing the configuration in the 102nd embodiment, wherein the 

reference numerals 247 and 236 respectively designate the 

--
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same mean calculator and background memory as used in the 

100th embodiment (Fig. 168) while the numerals 248, 239, and 

240 respectively designate the area signal generator, view­

finder drive circuit, and viewfinder same as those used in 

the lOlst embodiment (Fig. 169). Further in Fig. 171, the 

numeral 250 denotes an area select terminal for inputting a 

select sign~! into the area signal generator 248. When a 

select signal is applied to the area select terminal 250, 

the area signal generator 248 generates an area signal for 

displaying the area in one of the split screens on the 

screen 241 as shown in Fig. 172. 

The operation in this embodiment will now be described. 

In the lOOth embodiment, when taking the average for t~e 

background color by the mean calculator 247, if a selected 

part of the screen is extracted, it will not be necessary to 

pick up the background over the entire range of the screen, 

and if the area of the extracted part is checked while 

recording, it will make the camera operation easier. Thus, 

in the present embodiment, when the horizontal synchronizing 

signal (HD) and vertical synchronizing signal (VD) are input 

and a select signal is input via the area select terminal 

250, the area signal generator 248 generates an area signal 

for one of the split screens, as shown in Fig. 172, in 

accordance with the select signal. The area can thus be 

selected by the select signal. The area signal is supplied 
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to the viewfinder drive circuit 239 as well as to the mean 

calculator 247. The Y signal, R-Y color-difference signal, 

and B-Y color-difference signal are input into the mean 

calculator 247 where these signals within the range defined 

by the area signal are integrated separately to obtain the 

mean of each signal. The viewfinder drive circuit 239 

combines the video signal being produced with the area 

signal and supplies the resulting output to the viewfinder 

240. In the viewfinder 240, the area signal range is dis­

played along with the image reproduced from the video sig­

nal. In setting the background color, the operator first 

positions the area signal range (area 249) shown in Fig. 172 

within the background area outside the area of the object 

246 while checking the target background through the view­

finder 240, and then proceed with the operation to store the 

background color in memory. In this way, the desired back­

ground color can be stored in memory without fail. In Fig. 

171, the viewfinder 240 may be replaced with a color televi­

sion monitor. 

(Embodiment 103) 

Generally, an image superimposing apparatus, such as a 

chromakey apparatus, requires the use of an external color 

video camera or a video tape recorder (VTR) for producing a 

background picture on which to superimpose an object image. 

Furthermore, in order to synchronize the external input with 
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the object image, a synchronizer such as the synchronizing 

circuit 58 in the 95th embodiment (Fig. 160) has to be 

provided. A l03rd embodiment hereinafter described pertains 

to an image superimposing apparatus that does not require 

such an external color video camera or VTR nor a synchroniz­

ing circuit. 

Fig. 173 is a block diagram showing the configuration 

of a 103rd.embodiment. In Fig. 173, the same reference 

numerals as those in Fig. 160 designates the same parts, and 

therefore, explanation of such parts is omitted herein. A 

video signal representing an object image is input via a 

video signal input terminal 251 into the gate circuit 60, 

while a keying signal is inpu·t via a keying signal inp1:1t 

terminal 252 into the gate circuit 60 as well as into the 

NOT circuit 59. The numeral 253 denotes a background image 

signal generator for generating a background image signal of 

any specific hue, the background image signal being fed to 

the gate circuit 61. 

The operation in this embodiment will now be described. 

A video signal representing an object image is input through 

the video signal input terminal 251, and a keying signal is· 

input through the keying signal input terminal 252. With 

the keying signal input via the keying signal input terminal 

252, the gate circuit 60 gates the video signal supplied via 

the video signal input terminal 251 so that the components 
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. co~r~sponding to the background area are masked while allow­

ing the components corresponding to the object area to be 

passed to the superimposing circuit 62. On the other hand, 

the keying signal is inverted through the NOT circuit 59, 

and with the inverted keying signal, the gate circuit 61 

gaLes the background image signal supplied from the back­

ground image signal generator 253 so that the components 

corresponding to the object area are masked while allowing 

the components corresponding to the background area to be 

passed to the superimposing circuit 62. The superimposing 

circuit 62 combines the outputs of the gate circuits 60 and 

61 to produce a combined video image. 

(Embodiment 104) 

A 104th embodiment hereinafter described pertains to an 

image superimposing apparatus which, as in the above 103rd 

embodiment, does not require an external color video camera 

or VTR nor a synchronizing circuit. 

Fig. 174 is a block diagram showing the configuration 

of the 104th embodiment. In Fig. 174, the same reference 

numerals as those in Fig. 160 designates the same parts, and 

therefore, explanation of such parts is omitted herein. A 

video signal representing an object image is input via a 

video signal input terminal 251 into the gate circuit 60, 

while a keying signal is input via a keying signal input 

terminal 252 into the gate circuit 60 as well as into the 

i11iii1iiT 164 



NOT circuit 59. The numeral 254 denotes an image memory for 

storing a desired background image in the form of a static 

image. The image memory 254 supplies the stored static 

image to the gate circuit 61. Interposed between the image 

memory 254 and the video signal input terminal 251 is an 

image memory switch 260. The image memory switch 260, which 

is normally open, is closed when storing a background image 

into the image memory 254. 

The operation in this embodiment will now be described. 

A video signal representing an object image is input through 

the video signal input terminal 251, and a keying signal is 

input through the keying signal input terminal 252. With 

the keying signal input via the keying signal input terminal 

252, the gate circuit 60 gates the video signal input via 

the video signal input terminal 251 so that the components 

corresponding to the background area are masked while allow­

ing the components corresponding to the object area to be 

passed to the superimposing circuit 62. On the other hand, 

the keying signal is inverted through the NOT circuit 59, 

and with the inverted keying signal, the gate circuit 61 

gates the static image (background image) fed from the image 

memory 254 so that the object area is masked while allowing 

the background area to be passed to the superimposing cir­

cuit 62. The superimposing circuit 62 combines the outputs 

of the gate circuits 60 and 61 to produce a combined video 
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image. 

(Embodiment 105) 

The following description deals with a 105th embodiment 

wherein special processing (soft focus processing) is per­

formed on an object image. Fig. 175 is a block diagram 

showing the configuration of the 105th embodiment. In Fig. 

175, the same reference numerals as those in Figs. 160, 162, 

and 163 designate the same or corresponding parts. Accord­

ing to the configuration of this embodiment, a video signal 

representing an object image is input via a video signal 

input terminal 251 into the gate circuit 60, a keying signal 

is input via a keying signal input terminal 252 into the 

gate circuit 60 as well as into the NOT circuit 59, and a 

background image signal is input via a background image 

signal input terminal 255 into the synchronizing circuit 58. 

Between the gate circuit 60 and the superimposing circuit 

62, a low-pass filter (LPF) 256 is set to suppress high­

frequency components and transmits only low-frequency compo-

nents • 

. The operation in this embodiment will now be described. 

A video signal representing an object image is input through 

the video signal input terminal 251, and a keying signal is 

input through the keying signal input terminal 252. With 

the keying signal input via the keying signal input terminal 

252, the gate circuit 60 gates the video signal input via 
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the image signal input terminal 251 so that the components 

corresponding to the background area are masked while allow­

ing the components corresponding to the object area to be 

passed to the LPF 256 where only low-frequency components 

are extracted to be input into the superimposing circuit 62. 

On the other hand, the background image signal input through 

the background image signal input terminal 255 is fed to the 

synchronizing circuit 58 for synchronization with the video 

signal. The synchronized background image signal is input 

into the gate circuit 61. With the keying signal inverted 

through the NOT circuit 59, the gate circuit 61 gates the 

background image signal supplied from the synchronizing 

circuit 58 so that the components corresponding to tQe 

object area are masked while allowing the components corre­

sponding to the background area to be passed to the superim­

posing circuit 62. The superimposing circuit 62 combines 

the outputs of the LPF 256 and gate circuit 61 to produce a 

combined video image. 

(Embodiment 106) 

The following description deals with a 106th embodiment 

wherein special processing {mosaic processing) is performed 

on an object image. Fig. 176 is a block diagram showing the 

configuration of the 106th embodiment. In Fig. 176, the 

same reference numerals as those in Figs. 160, 162, and 163 

designate the same or corresponding parts. According to the 
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configuration of this embodiment, a video signal represent­

ing an object image is input via a video signal input termi­

nal 251 into the gate circuit 60, a keying signal is input 

via a keying signal input terminal 252 into the gate circuit 

60 as well as into the NOT circuit 59, and a background 

image signal is input via a background image signal input 

terminal 255 into the synchronizing circuit 58. Between the 

gate circuit 60 and the superimposing circuit 62, a mosaic 

processing circuit 257 is set to perform mosaic processing 

on the video signal of the object image. 

The operation in this embodiment will now be described. 

A video signal representing an object image is input through 

the video signal input terminal 251, and a keying signal is 

input through the keying signal input terminal 252. With 

the keying signal input via the keying signal input terminal 

252, the gate circuit 60 gates the video signal input via 

the image signal input terminal 251 so that the components 

corresponding to the background area are masked while allow­

ing the components corresponding to the object area to be 

passed to the mosaic processing circuit 257 where mosaic 

processing is performed on the object area to input it into 

~he superimposing circuit 62. On the other hand, the back­

ground image signal input at the background image signal 

input terminal 255 is fed to'the synchronizing circuit 58 

for synchronization with the video signal. The synchronized 
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background image signal is input into the gate circuit 61. 

With the keying signal inverted through the NOT circuit 59, 

the gate circuit 61 gates the background image signal sup-

plied from the synchronizing circuit 58 so that the compo-

nents corresponding to the object area are masked while 

allowing the components corresponding to the background area 

to be passed to the superimposing circuit 62. The superim-

posing circuit 62 combines the outputs of the mosaic proc-

essing circuit 257 and gate circuit 61 to produce a combined 

video image. 

{Embodimen~ 107) 

The following description deals with a 107th embodiment 

wherein special processing (de~ect processing) is performed 

on an object image. Fig. 177 is a block diagram showing the 

configuration of the 107th embodiment. In Fig. 177, th~ 

same reference numerals as those in Figs. 160, 162, and 163 

designate the same or corresponding parts. According to the 

configuration of this embodiment, a video signal represent-

ing an object image is input via a video signal input termi-

nal 251 into the gate circuit 60, a keying signal is input 

via a keying signal input terminal 252 into the gate circuit 

60 as well as into the NOT circuit 59, and a background 

image signal is input via a background image signal input , 

terminal 255 into the synchronizing circuit 58. Between the 

gate circuit 60 and the superimposing circuit 62, a defect 
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processing circuit 258 is set to perform the so-called 

defect processing whereby the luminance grayscales are 

reduced by dropping certain bits from the video signal of 

Lhe object image. 

The operation in this embodiment will now be described. 

A video signal representing an object image is input through 

the video signal input terminal 251, and a keying signal is 

input through-the keying signal input terminal 252. With 

the keying signal input via the keying signal input terminal 

252, the gate circuit 60 gates the video signal input via 

the image signal input terminal 251 so that the components 

corresponding to the background area are masked while allow­

ing the components corresponding to the object area to be 

passed to the defect processing circuit 258 where defect 

processing is perform·ed on the object area to input it into 

the superimposing circuit 62. On the other hand, the back­

ground i1nage signal input through the background image 

signal input terminal 255 is fed to the synchronizing cir­

cuit 58 for synchronization with the video signal. The 

synchronized background image signal is input into the gate 

circuit 61. With the keying signal inverted through the NOT 

circuit 59, the gate circuit 61 gates the background image 

signal fed from the synchronizing circuit 58 so that the 

components corresponding to ihe object area are masked while 

allowing the components corresponding to the background area 
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to be passed to the superimposing circuit 62. The superim­

posing circuit 62 combines the outputs of the defect proc­

essing circuit 258 and gate circuit 61 to· produce a combined 

video image. 

As this invention may be embodied in several forms 

without departing from the spirit of essential characteris­

tics thereof, the present embodiments are therefore illus­

trative and not restrictive, since the scope of the inven­

tion is defined by the appended claims rather than by the 

description preceding them, and all changes that fall within 

metes and bounds of the claims, or equivalence of such metes 

and bounds thereof are therefore intended to be embraced by 

the claims. 
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CLAIMS: 

1. A video signal processor using a luminance signal 

and color-difference signals as video signals, wherein the 

position and size of a closed area in a two-dimensional 

plane defined. by an R-Y axis and a B-Y axis are varied in 

accordance with the level of the luminance signal, thereby 

detecting a specific-colored area. 

2. A video signal proces.sor using a luminance signal 

and color-difference signals as video signals, wherein an 

area defined by hue and color signal saturation level is 

varied in accordance with the level of the luminance signal, 

thereby detecting a specific-colored area. 

3. A video signal processor using a luminance signal 

and color-difference signals as video signals, wherein the 

position and area of a closed area in a two-dimensional 

plane defined by an R-Y axis and a B-Y axis are varied in 

accordance with .the level of the luminance signal, thereby 

detecting a flesh-tone area. 

4. A video signal processor using a luminance signal 

and color-difference signals as video signals, wherein an 

area defined by hue and color signal saturation level is 

varied in accordance with the level of the luminance signal, 

thereby detecting a flesh-tone area. 
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5. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermined 

table; and 

means for comparing the output value with the luminance 

signal and o~tputting the result of the comparison as a 

flesh-tone detection signal. 

6. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermined 

table; 

means for comparing the output value with the luminance 

signal and outputting the result of the comparison; 

means for extracting only low-frequency components from 

.the result of the comparison; and 

means for slicing the extracted low-frequency compo-

nents by a predetermined slice level and outputting the 

resultant signal as a flesh-tone detection signal. 

7. A video signal processor using a luminance signal 

and color-difference signals'as video signals, comprising: 

means for outputting a given value in accordance with 
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the color-difference signals by referencing a predetermined 

table; 

means for comparing the output value with the luminance 

signal and outputting the result of the comparison; 

means for ~xtracting only low-frequency components from 

the result of the comparison; and 

means for dividing the extracted low-frequency compo-

nents into a plurality of levels and outputting the result-

ant signal as a flesh-tone detection signal. 

8. A video signal processor, comprising: 

means·for detecting a flesh-tone area on the basis of a 

luminance signal and color-difference signals; and 

means for controlling the gains of the color-difference 

signals when the flesh-tone area is detected. 

9. A video signal processor as set forth in Claim 8, 

wherein 

when the flesh-tone area is detected, the gain of the 

R-Y color-difference signal is raised and the gain of the B-

Y color-difference signal is lowered. 

10. A video signal processor, comprising: 

means for detecting a flesh-tone area on the basis of a 

luminance signal and color-d~fference signals; and 

means for controlling the gain of the luminance signal 

in such a way that the gain of the luminance signal is 
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raised when the flesh-tone area is detected. 

11. A video signal processor, comprising: 

means for detecting a flesh-tone area on the basis of a 

luminance signal and color-difference signals; and 

means for controlling the gain of an aperture correc-

tion signal when the flesh-tone area is detected. 

12. A video signal processor, comprising: 

means for detecting a flesh-tone area on the basis of a 

luminance signal and color-difference signals; 

generating means for generating an aperture correction 

signal from the luminance signal; and 

means for controlling said generating means in such a 

way as to vary the frequency characteristic of the aperture 

correction signal when the flesh-tone area is detected. 

13. A video signal processor as set forth in Claim 12, 

wherein 

said generating means includes a plurality of band-pass 

filters for generating aperture correction signals of dif-

f erent frequency characteristics from the luminance signal 

input thereto. 

14. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 
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the color-difference signals by referencing a predetermined 

table; 

means for comparing the output value with the luminance 

signal and outputting the result of the comparison as a 

flesh-tone detection signal; and 

means for controlling the gains of the plurality of 

color-difference signals independently of each other in 

accordance with the presence or absence of the flesh-tone 

detection signal. 

15. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermined 

table; 

means for comparing the output value with the luminance 

signal and outputting the result of the comparison; 

means for extracting only low-frequency components from 

the result of the comparison; 

means for slicing the extracted low-frequency compo-

nents by a predetermined slice level and outputting the 

resultant signal as a flesh-tone signal; and 

means for controlling the gains of the plurality of 

color-difference signals independently of each other in 

accordance with the value of the flesh-tone detection sig-
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nal. 

16. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermined 

table; 

means for comparing the output value with the luminance 

slgnal and outputting the result of the comparison; 

means for extracting only low-frequency components from 

the result of the comparison; 

means-for dividing the extracted low-frequency compo-

nents into a plurality of levels and outputting the result-

ant signal as a flesh-tone detection signal; and 

means for controlling the gains of the plurality of 

color-difference signals independently of each other in 

accordance with the level of the flesh-tone detection sig-

nal. 

17. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermined 

table; 

means for comparing the·output value with the luminance 

signal and outputting the result of the comparison as a 
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flesh-tone detection signal; and 

means for controlling the gain of the luminance signal 

in accordance with the presence or absence of the flesh-tone 

detection signal. 

18. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermined 

t.able; 

means for comparing the output value with the luminance 

signal and ·outputting the result of the comparison; 

means for extracting only low-frequency components from 

the result of the comparison; 

means for slicing the extracted low-frequency compo-

nents by a predetermined slice level and outputting the 

resultant signal as a flesh-tone signal; and 

means for controlling the gain of the luminance signal 

·in accordance with the value of the flesh-tone detection 

signal. 

19. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals 'by referencing a predetermined 

table; 
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means for comparing the output value with the luminance 

signal and outputting the result of the comparison; 

means for extracting only low-frequency components from 

the result of the comparison; 

means for dividing the extracted low-frequency compo-

nents into a plurality of levels and outputting the result-

ant signal as a flesh-tone detection signal; and 

means for controlling the gain of the luminance signal 

in accordance with the level of the flesh-tone detection 

signal. 

20. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermined 

table; 

means for comparing the output value with the luminance 

signal and outputting the result of the comparison as a 

flesh-tone detection signal; 

a low-pass filter for passing which the luminance 

signal therethough; and 

means for mixing the original luminance signal with the 

output signal of said low-pass filter, the mixing ratio 

thereof being varied in accordance with the presence or 

absence of the flesh-tone detection signal. 
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21. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermine 

table; 

means for comparing the output value with the luminance 

signal and outputting the result of the comparison; 

means for extracting only low-frequency components from 

the result of the comparison; 

means for slicing the extracted low-frequency compo-

nents by a predetermined slice level and outputting the 

resultant signal as a flesh-tone signal; 

a low-pass filter for passing the luminance signal 

therethrough; and 

means for mixing the original luminance signal with the 

output signal of said low-pass filter, the mixing ratio 

thereof being varied in accordance with the value of the 

flesh-tone detection signal. 

22. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermined 

table; 

means for comparing the output value with the luminance 
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signal and outputting the result of the comparison; 

means for extracting only low-frequency components from 

the result of the comparison; 

means for dividing the extracted low-frequency compo-

nents into a plurality of levels and outputting the result-

ant signal as a flesh-tone signal; 

a low-pass filter for passing the luminance signal 

therethrough; and 

means for mixing the original luminance signal with the 

output signal of said low-pass filter, the mixing ratio 

thereof being varied in accordance with the level of the 

flesh-tone detection signal. 

23. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermined 

table; 

means for comparing the output value with the luminance 

signal and outputting the result of the contparison as a 

flesh-tone detection signal; and 

means for controlling the gain of an aperture correc-

tion signal in accordance with the presence or absence of 

the· flesh-tone detection signal. 

24. A video signal processor using a lumina~ce signal 
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and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermined 

table; 

means for comparing the output value with the luminance 

signal and outputting the result of the comparison; 

means for extracting only low-frequency components from 

the result of the comparison; 

means for slicing the extracted low-frequency compo-

nents by a predetermined slice level and outputting the 

resultant gignal as a flesh-tone signal; and 

means for controlling the gain of an aperture correc-

ti.on signal in accordance with the value of the flesh-tone 

detection signal. 

25. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

means for outputting a given value in accordance with 

the color-difference signals by referencing a predetermined 

table; 

means for comparing the output value with the luminance 

signal and outputting the result of the comparison; 

means for extracting only low-frequency components from 

the result of the comparison; 

means for dividing the extracted low-frequency compo-
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nents into a plurality of levels and outputting the result-

ant signal as a flesh-tone detection signal; and 

means for controlling the gain of an aperture correc-

tion signal in accordance with the level of the flesh-tone 

detection signal. 

26. A video signal processor using a luminance signal 

and color-difference signals as video signals, comprising: 

first arithmetic means for adding a first color-

difference signal to, or subtracting it from, a second 

color-difference signal; 

first "gain control means for controlling the amount of 

the first color-difference signal to be added to or sub-

tracled from the second color-difference signal; 

second arithmetic means for adding the second color-

difference signal to, or subtracting it from, the first 

color-difference signal; 

second gain control means for controlling the amount of 

the second color-difference signal to be added to or sub-

tracted from the first color-difference signal; 

means for outputting a given signal in accordance with 

the two color-difference signals by referencing a predeter-

mined table; 

means for comparing the-output value with the luminance 

signal and outputting the result of the comparison as a 

flesh-tone detection signal; and 
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·means for controlling said first and said second gain 

control means independently of each other in accordance with 

the presence or absence of the flesh-tone detection signal. 

27. A video. signal processor using a luminance signal 

and color-difference signals as video signals, comprising; 

first arithmetic means for adding a first color-

difference signal to, or subtracting it from, a second 

color-difference signal; 

first gain control means for controlling the amount of 

the first color-difference signal to be added to or sub-

tracted from the second color-difference signal; 

second arithmetic means for adding the second color-

difference signal to, or subtracting it from, the first 

color-difference signal; 

second gain control means for controlling the amount of 

the second color-difference signal to be added to or sub-

tracted from the first color-difference signal; 

means for outputting a given signal in accordance with 

the two color-difference signals by referencing a predeter-

mined table; 

means for comparing the output value with the luminance 

signal and outputting the result of the comparison; 

means for extracting only low-frequency components from 

the result of the comparison; 
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means for slicing the extracted low-frequency compo-

nents by a predetermined slice level and outputting the 

resultant signal as a flesh-tone signal; and 

means for controlling said first and said second gain 

control means independently of each other in accordance with 

the value of the flesh-tone detection signal. 

28. A video signal processor us.ing a luminance signal 

and color-difference signals as video signals, comprising: 

first arithmetic means for adding a first color-

difference signal to, or subtracting it from, a second 

color-difference signal; 

first gain control means for controlling the amount of 

the first color-difference signal to be added to or sub-

tracted from the second color-difference signal; 

second arithmetic means for adding the second color-

difference signal to, or subtracting it from, the first 

color-difference signal; 

second gain control means for controlling the amount of 

·the second color-differe.nce signal to be added to or sub-

tracted from the first color-difference signal; 

means for outputting a given signal in accordance with 

the two color-difference signals by referencing a predeter-

mined table; 

means for comparing the output value with the luminance 

signal and outputting the result of the comparison; 
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means for extracting only low-frequency components from 

the result of the comparison; 

means for dividing the extracted low-frequency compo-

nents into a plurality of levels and outputting the result-

ant signal as a flesh-tone signal; and 

means for controlling said first and said second gain 

control means independently of each other in accordance with 

the level of the flesh-tone detection signal. 

29. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a focus lens for focusing on the object; 

focus area setting means for setting a focus area for 

focusing on the object; 

control means for controlling said focus lens so that 

focusing is achieved on the object represented by the ob-

tained video signals and located inside the set focus area; 

and 

flesh-tone det•cting means for detecting a flesh-tone 

area from the obtained video signals, 

wherein said focus area setting means sets the flesh-

tone area detected by said flesh-tone detecting means as the 

focus area. 
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30. A video signal processor for processing video 

sign~ls obtained from an optical image of an object, com-

prising: 

photometric area setting means for setting a photomet-

ric area for measuring the amount of incident light; 

an iris for adjusting the amount of incident light so 

that the video signals for the set photometric area are kept 

at a constant level; and 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video ~ignals, 

wherein said photometric area setting means sets the 

flesh-tone area detected by said flesh-tone detecting means 

as the photometric area. 

31. A video signal processor for processing video 

signals obtained from an optical image of an object; com-

prising: 

photometric area setting means for setting a photomet-

rlc ~rea for controlling the gain of the obtained video 

signals at a constant level; 

automatic gain control means for controlling the gain 

of the video signals so that the video signals for the set 

photometric area are kept at a constant level; and 

flesh-tone detecting means for detecting a flesh-tone 

area frum the obtained video signals, 

wherein said photometric setting means sets the flesh-
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tone area set by said flesh-tone detecting means as the 

photometric area. 

32. A video signal processor for processing video 

sign~ls obtained from an optical image of an object, com-

prising: 

photometric area setting means for setting a photomet-

ric area for measuring the amount of incident light; 

automatic electronic shutter speed adjusting means for 

adjusting the shutter speed so that the video signals for 

the set photometric area are kept at a constant level; and 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals, 

wherein said photometric area setting means sets the 

flesh-tone area detected by said flesh-tone detecting means 

as the photometric area. 

33. A video signal processor for processing video 

-signals obtained from an optical image of an object, com-

prising: 

a focus lens for focusing on the object; 

focus area setting means for setting a focus area for 

focusing on the object; 

control means for contr?lling said focus lens so that 

focusing is achieved on the object represented by the ob-

tained video signals and located inside the set focus area; 
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. flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the flesh-tone 

area detected by said flesh-tone detecting means, 

wherein said focus area setting means sets the flesh-

tone area, detected by said flesh-tone detecting means and 

enlarged by a predetermined value by said varying means, as 

the focus area. 

34. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

photometric area setting means for setting a photomet-

ric area for measuring the amount of incident light; 

an iris for adjusting the amount of incident light so 

that the video signals for the set photometric area are kept 

at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the f lesb-tone 

area detected by said flesh-tone detecting means, 

wherein said photometric area setting means sets the 

flesh-tone area, detected by said flesh-tone detecting means 

and reduced by a predetermined value by said varying means, 

as the photometric area. 
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35. A video signal processor for processing video 

signals obtained from an optical image of an object; com-

prising: 

photometric area setting means for setting a photomet-

ric area for controlling the gain of the obtained video 

signals at a constant level; 

automatic gain control means for controlling the gain 

of the video signals so that the video signals for the set 

photometric area are kept at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the flesh-tone 

area detected by said flesh-tone detecting means, 

wherein said photometric area s~tting means sets the 

flesh-tone area, detected by said flesh-tone detecting means 

and reduced by a predetermined value by said varying means, 

as the photometric area. 

36. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

photometric area setting means for setting a photomet-

ric area for measuring the amount of incident light; 

automatic electronic shutter speed adjusting means for 

adjusting the shutter speed so that the video signals for 

the set photometric area are kept at a constant levelj 
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flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the flesh-tone 

area detected by said flesh-tone detecting means, 

wherein said photometric area setting means sets the 

flesh-tone area, detected by said flesh-tone detecting means 

and reduced by a predetermined value. by said varying means, 

as the photometric area. 

37. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

focus area setting means for setting a focus area for 

focusing on the object; 

control means for controlling said focus lens so that 

focusing is achieved on the object represented by the ob-

tained video signals and located inside the set focus area; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the flesh-tone 

area detected by said flesh-tone detecting means, 

wherein said focus area setting means sets the flesh-
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tone area 1 detected by said flesh-tone detecting means and 

enlarged by a predetermined value by said varying means, as 

the focus area, the predetermined value being varied in 

accordance with the distance to the object and the magnify­

ing ratio for the object. 

38. A video signal processor for processing video 

signals obtained from an optical image of an object 1 com­

prising: 

a zoom lens for varying ·the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a photomet­

ric area for measuring the amount of incident light; 

an iris for adjusting the amount of incident light so 

that the video signals for the set photometric area are kept 

at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the flesh-tone 

area detected by said flesh-tone detecting means, 

wherein said photometric area setting means sets the 

flesh-tone area, detected by said flesh-tone detecting means 

and reduced by a predetermined value by said varying means, 

as the photometric area, the predetermined value being 

varied in accordance with the distance to the object and the 
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magnifying ratio for the object. 

39. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a photomet-

ric area for controlling the gain of the obtained video 

signals at a constant value; 

automatic gain control means for controlling the gain 

of the video signals so that the video signals for the set 

photometric area are kept at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the flesh-tone 

area detected by said flesh-tone detecting means, 

wherein said photometric area setting means sets the 

flesh-tone area, detected by said flesh-tone detecting means 

and reduced by a predetermined value by said varying means, 

as the photometric area, the predetermined value being 

varied in accordance with the distance to the object and the 

magnifying ratio for the object. 
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40. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a photometric 

area for measuring the amount of incident light; 

automatic electronic shutter speed adjusting means for 

adjusting the shutter speed so that the video signals for 

the set photometric area are kept at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the flesh-tone 

area detected by said flesh-tone detecting means, 

wherein said photometric area setting.means sets the 

flesh-tone area, detected by said flesh-tone detecting means 

and reduced by a predetermined value by said varying means, 

as ~he photometric area, the predetermined value being 

varied in accordance with the distance to the object and the 

magnifying ratio for the object. 

41. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 
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object; 

a focus lens for focusing on the object; 

focus area setting means for setting a focus area for 

focusing on the object; 

control means for controlling said focus lens so that 

focusing is achieved on the object represented by the ob-

tained video signals and located inside the set focus area; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the flesh-tone 

area detec~ed by said flesh-tone detecting means, 

wherein said focus area setting means sets as the focus 

area the flesh-tone area detected by said flesh-tone detect-

ing means and enlarged by said varying means by a predeter-

mined value which is determined in accordance with the dis-

tance to the object and the magnifying ratio for the object, 

the focus area being switched to an area smaller by a prede-

termined value than the detected flesh-tone area when the 

magnifying ratio for the object, multiplied by a reciprocal 

of the distance to the object, is greater than a prescribed 

value. 

42. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 
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a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a photomet-

ric area for measuring the amount of incident lighti 

an iris for adjusting the amount of incident light so 

that the video signals for the set photometric area are kept 

at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the flesh-tone 

area detected by said flesh-tone detecting means, 

wherein said photometric area setting means sets as the 

photometric area the flesh-tone area detected by said flesh-

tone detecting means and reduced by said varying means by a 

predetermined value which is determined in accordance with 

the distance to the object and the magnifying ratio for the 

object, the photometric area being switched to an area 

larger by a predetermined value than the detected flesh-tone 

area when the magnifying ratio for the object, multiplied by 

the reciprocal of the distance to the object, is smaller 

than a prescribed value. 

43. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 
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a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a photomet­

ric area for controlling the gain of the obtained video 

signals at a constant value; 

automatic gain control means fo~ controlling the gain 

of the video signals so that the video signals for the set 

photometric area are kept at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the flesh-tone 

area delected by said flesh-tone detecting means, 

wherein said photometric area setting means sets as the 

photometric area the flesh-tone area detected by said flesh­

tone detecting means and reduced by said varying means by a 

predetermined value which is determined in accordance with 

the distance to the object and the magnifying ratio for the 

object, the photometric area being switched to an area 

larger by a predetermined value than the detected flesh-tone 

area when the magnifying ratio for the object, multiplied by 

the reciprocal of the distance to the object, is smaller 

than a prescribed value. 

44. A video signal processor for processing video 
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signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a photomet-

ric area for measuring the amount of incident light; 

automatic electronic shutter speed adjusting means for 

adjusting the shutter speed so that the video signals for 

the set photometric area are kept at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

varying means for varying the range of the flesh-tone 

area detected by said flesh-tone detecting means, 

wherein said photometric area setting means sets as the 

photometric area the flesh-tone area detected by said flesh-

tone detecting means and reduced by said varying means by a 

predetermined value which is determined in accordance with 

the distance to the object and the magnifying ratio for the 

object, the photometric area being switched to an area 

larger by a predetermined value than the detected flesh-tone 

area when the magnifying ratio for the object, multiplied by 

the reciprocal of the distance to the object, is smaller 

than a prescribed value. 
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45. A color video camera for recording video signals by 

shooting an object by remote control, comprising: 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; and 

means for preventing the recording of the video signals 

from being started at the time of recording start operation, 

or stopping the recording of the video signals during the 

recording thereof, if no flesh-tone area is detected from 

the obtained video signals. 

46. A color video camera for recording video signals by 

shooting an object by remote control, comprising: 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; and 

means for notifying an operator of the camera of false 

recording if no flesh-tone area is detected from the ob-

tained video signals at the time of recording start opera-

tion or during the recording of the video signals. 

47. A color video camera for recording video signals on 
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a tape by shooting an object by remote control, comprising: 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; 

signal generating means for generating a preset detec-

t.ion signal; and 

means for recording the detection signal generated by 

said signal generating means onto the tape if no flesh-tone 

area is de~ected from the obtained video signals at the time 

of recording start operation or during the recording of the 

video signals. 

48. A color video camera for recording video signals by 

shooting an object by remote control, comprising: 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; 

means for storing the flesh-tone area detected by said 

flesh-tone detecting means; 

means for distinguishing the flesh-tone area of the 

principal object from flesh-tones areas other than that of 

the principal object; 
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means for preventing the recording of the video signals 

from being started at the time of recording start operation, 

or stopping the recording of the video sig-nals during the 

recording thereof, if no flesh-tone area of the principal 

object is detected from the obtained Nideo signals. 

49. A color video camera capable of recording video 

signals by shooting an object by remote control, comprising: 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

flesh-tone detecting means for detecting a flesh-tone 

from obtained video signals; 

means for storing the flesh-tone area detected by said 

flesh-tone detecting means; 

means for distinguishing the flesh-tone area of the 

principal object from flesh-tones areas other than that of 

the principal object; 

means for notifying an ope~ator of the camera of false 

recording if no flesh-tone area of the principal object is 

detected from the obtained video signals at the time of 

recording start operation or during the recording of the 

video signals. 

50. A color video camera for recording video signals on 

a tape by shooting an object by remote control, comprising: 
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a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; 

means for storing the flesh-tone area detected by said 

flesh-tone detecting means; 

means for distinguishing the flesh-tone area of the 

principal object from flesh-tones areas other than that of 

the principal object; and 

signal generating means for generating a preset detec-

tion signal; and 

means for recording the detection signal generated by 

said signal generating means onto the tape if no flesh-tone 

area of the principal subject is detected from the obtained 

video signals at the time of recording start operation or 

during the recording of the video signals. 

51. A color video camera for recording video signals by 

shooting an object by remote control, comprising: 

a ~oom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

a remote controller; 

a receiver for receiving a signal generated from said 
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remote controller; 

window pulse generating means for generating window 

pulses that vary in accordance with the distance to the 

object and the magnifying ratio for the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; and 

means for preventing the recording of the video signals 

from being started at the time of recording start operation, 

or stopping the recording of the video signals during the 

recording thereof, if no flesh-tone area is detected from 

the obtained video signals inside a picture frame set by 

said window pulse generating means. 

52. A color video camera for recording video signals 

by shooting an object by remote control, comprising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

window pulse generating means for generating window 

pulses that vary in accordance with the distance to the 

object and the magnifying ratio for the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; and 
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_ means for notifying on operator of the camera of false 

recording if, at the time of recording start operation or 

during recording, no flesh-tone area is detected from the 

obtained video signals inside a picture frame set by said 

window pulse generating means. 

53. A color video camera for recording video signals on 

a tape by shooting an object by remote control, comprising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

window pulse generating means for generating window 

pulses that vary in accordance with the distance to the 

objec~ and the magnifying ratio for the object; 

flesh-tone detecting means for detecti_ng a flesh-tone 

area from obtained video signals; 

signal generating means for generating a preset detec-

tion signal; and 

means for recording the detection signal generated by 

said signal generating means onto the tape if, at the time 

of recording start operation or during recording, no flesh-

tone area is detected from the obtained video signals inside 
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a picture frame set by said window pulse generating means. 

54. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

selecting means for selecting a range preset in the 

horizontal -direction of the video signals in accordance with 

the magnifying ratio of said zoom lens and the focused 

posi~ion of said focus lens; 

comparing means for sequentially comparing the range 

selected by said selecting means with the horizontal range 

of each flesh-tone area detected by said flesh-tone detect-

ing means at preset detection positions of the video sig-

nals; 

correlation value calculating means for calculating a 

correlation value between the range selected by said select-

ing means and the horizontal range of each flesh-tone area 

detected by said flesh-tone detecting means on the basis of 

the comparison result of said comparing means; and 

means for detecting the flesh-tone area as a human face 

area wheu the correlation value calculated for the flesh-
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tone area by said correlation value calculating means is 

greater than a predetermined value. 

55. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

selecting means for selecting a range preset in the 

vertical direction of the video signals in accordance with 

the magnifying ratio of said zoom lens and the focused 

position of said focus lens; 

comparing means for sequentially comparing the range 

selected by said selecting means with the vertical range of 

each flesh-tone area detected by said flesh-tone detecting 

means at preset detection positions of the video signals; 

correlation value calculating means for calculating a 

correlation value between the range selected by said select-

ing means and the vertical range of each flesh-tone area 

detected by said flesh-tone detecting means on the basis of 

the comparison result of said comparing means; and 

means for detecting the flesh-tone area as a human face 
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area when the correlation value calculated for the flesh-

tone area by said correlation value calculating means is 

greater than a predetermined value. 

56. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

selecting means for selecting a range preset in a two-

dimensional area of the video signals in accordance with.the 

magnifying ratio of said zoom lens and the focused position 

of said focus lens; 

comparing means for sequentially comparing the range 

selected by said selecting means with the range of each 

flesh-tone area detected by said flesh-tone detecting means 

at preset detection positions of the video signals; 

correlation value calculating means for calculating a 

correlation value between the range selected by said select-

ing means and the range of each flesh-tone area detected by 

said flesh-tone detecting me~ns on the basis of the compari-

son result of said comparing means; and 

means for detecting the flesh-tone area as a human face 
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area when the correlation value calculated for the flesh-

tone area by said correlation value calculating means is 

greater than a predetermined value. 

57. A video signal processor for processing video 

signals obtained from an optical image of an object 1 com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

varying means for varying a coefficient, which is 

determined in accordance with the magnifying ratio of said 

zoom leus and the focused position of said focus lens, and 

for varying a length, range, and figure used for detecting a 

human face area from the video signals by the coefficient; 

and 

means for detecting a human face area on the basis of 

lhe flesh-tone area detected by said flesh-tone detecting 

means and the output signal of said varying means. 

58. A video signal processor for processing video 

signals obtained' from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 
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object; 

a focus lens for focusing on the object; 

flesh-tone detecting-means for detecting a flesh-tone 

area from the obtained video signals; 

selecting means for selecting a range of a predeter-

mined size in the video signals in accordance with the 

magnifying ratio of said zoom lens and the focused position 

of said focus lens; 

comparing means for comparing the size of the range 

selected by said selecting means with the size of the flesh-

tone area detected by said flesh-tone detecting meansi and 

means for detecting the flesh-tone area, detected by 

said flesh-tone detecting means, as a human face area when 

the size of the flesh-tone area is determined as falling 

within the range selected by said selecting means as a 

result of the comparison by said comparing means. 

59. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 
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selecting means for selecting a range of a size preset 

in the horizontal direction of the video signals in accord-

ance with the magnifying ratio of said zoom lens and the 

focused position of said focus lens; 

comparing means for comparing the size of the range 

selected by said selecting means with the horizontal size of 

the flesh-tone area detected by said flesh-tone detecting 

maans; and 

means for detecting the flesh-tone area, detected by 

said flesh-tone detecting means, as a human face area when 

the horizontal size of the flesh-tone area is determined as 

falling within the range selected by said selecting means as 

a result of the comparison by said comparing means. 

60. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

selecting means for selecting a range of a size preset 

in the horizontal and vertical directions of the video 

signals in accordance with the magnifying ratio of said zoom 

lens and the focused position of said focus lens; 
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comparing means for comparing the size of the range 

selected by said selecting means with the horizontal and 

vertical size of the flesh-tone area detected by said flesh-

tone detecting means; and 

means for detecting the flesh-tone area, detected by 

said flesh-tone detecting means, as a human face area when 

the horizontal and vertical size of the flesh-tone area is 

determined as falling within the range selected by said 

selecting means as a result of the comparison by said com-

paring means. 

61. A video signal processor for processing video 

signals obtained from an optical image of an object, com~ 

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

area setting me~ns for setting an area of a predeter-

mined size in accordance with the magnifying ratio of said 

zoom lens and the focused position of said focus lens; 

selecting means for selecting a range of a predeter-

mined size within the area s~t by said area setting means in 

accordance with the magnifying ratio of said zoom lens and 
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the focused position of said focus lens; 

comparing means for comparing the size of the range 

selected by said selecting means with the size of the flesh-

tone area detected by said flesh-tone detecting means; and 

means for detecting the flesh-tone area, detected by 

said flesh-tone detecting means, as a human face area when 

the size of the flesh-tone area is determined as falling 

within the range selected by said selecting means as a 

result of the comparison by said comparing means. 

62. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

selecting means for selecting a range of a predeter-

mined size in the video signals in accordance with the 

magnifying ratio of said zoom lens and the focused position 

of said focus lens; 

correlation value calculating means for calculating a 

correlation value between the size of the range selected by 

said selecting means and the size of the flesh-tone area 

detected by said flesh-tone detecting means; and 
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means for detecting the flesh-tone area as a human face 

area when the correlation value calculated for the flesh-

tone area by said correlation value calculating means is 

greater than a predetermined value. 

63. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

identifying means for identifying a.human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means from the video signals; and 

means for varying the gains of color-difference signals 

.selectively for the human face area identified by said 

identifying means. 

64. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying.the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

213 



I lllllll llllll llllt ltlll ll 1111 
* C L M S * 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means from the video signals; and 

means fo~ raising the gain of a luminance signal selec-

tively for the human face area identified by said identify-

ing means. 

65. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means from the video signals; and 

means for varying the gain of an aperture correction 

signal selectively for the human face area identified by 

said identifying means. 

66. A video signal p~ocessor for processing video 

signals obtained from an optical image of an object, com-
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prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means from the video signals; and 

means for varying the frequency characteristic of an 

aperture correction signal selectively for the human face 

area identified by said identifying means. 

67. A video signal processor for processing video 

si~nals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

focus area setting means for setting a focus area for 

focusing on the object; 

control means for controlling said focus lens so that 

focusing is achieved on the object represented by the ob-

tained video signals and located inside the set focus area; 

flesh-tone detecting means for detecting a flesh-tone 
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area from the obtained video signals; and 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means, 

wherein said focus area setting means sets the flesh-

tone area, identified as a human face area, as the focus 

area in accordance with the identification result of said 

identifying means. 

68. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a pbotomet-

ric area for measuring the amount of incident light; 

an iris for adjusting the amount of incident light so 

that the video signals for the set photometric area are kept 

at a constant level; 

iris control means for controlling the opening of said 

iris; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video ·signals; and 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 
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means, 

wherein said photometric area setting means sets the 

flesh-tone area, identified as a human face area, as the 

photometric area in accordance with the identification 

result of said identifying means. 

69. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the_ magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a photom~t-

ric area fo~ controlling the gain of the obtained video 

signals at a constant level; 

automatic gain control means for controlling the gain 

of the video signals so that the video signals for the set 

photometric area are kept at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means 

wherein said photometric area setting means sets the 

flesh-tone area, identified as a human face area, as the 
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photometric area in accordance with the identification 

result of said identifying means. 

70. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio ~or the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setti~g a photomet-

ric area for measuring the amount of incident light; 

automatic electronic shutter speed adjusting means for 

adjusting the shutter speed so that the video signals for 

the set photometric area are kept at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; and 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means, 

wherein said photometric area setting means sets the 

flesh-tone area, identified as a human face area, as the 

photometric area in accordance with the identification 

result of said identifying means. 

71. A video signal processor for processing video 

signals obtained from an optical image of an object, com-
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prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

focus area ~etting means for setting a focus area for 

focusing on the object; 

control means for controlling said focus lens so that 

focusing is achieved on the object represented by the ob-

tained video signals and located inside the set focus areaj 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means; and 

a low-pass filter for inputting the identification 

result of said identifying means thereinto; 

wherein said focus area setting means sets as the focus 

area an area represented by the part of the output signal of 

said low-pass filter which lies below a predetermined 

threshold value. 

72. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 
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a focus lens for focusing on the object; 

photometric area setting means for setting a pbotomet-

ric area for measuring the amount of incident light; 

an iris for adjusting the amount of incident light so 

that the video signals for the set photometric area are kept 

at a constant level; 

iris control means for controlling the opening of said 

iris; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means; and 

a low pass filter for inputting the identification 

result of said identifying means thereinto; 

wherein said photometric area setting means sets as the 

photometric area an area represented by the part of the 

output signal of said low-pass filter which lies above a 

predetermined threshold value. 

73. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 
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a focus lens for focusing on the object; 

photometric area setting means for setting a photomet-

ric area for controlling the gain of the obtained video 

signals at a constant level; 

automatic gain control means for controlling the gain 

of the video signals so that the video signals for the set 

photometric area are kept at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means; and 

a low-pass filter for inputting the identification 

result of said identifying means thereinto; 

wherein said photometric area setting means sets as the 

photometric area an area represented by the part of the 

output signal of said low-pass filter which lies above a 

predetermined threshold value. 

74. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a photornet-
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ric area for measuring the amount of incident light; 

automatic electronic shutter speed adjusting means for 

adjusting the shutter speed so that the video signals for 

the set photometric area are kept at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means; and 

a low-pass filter for inputting the identification 

result of said identifying means thereinto; 

wherein said photometric area setting means sets as the 

photometric area an area represented by the part of the 

output signal of said low-pass filter which lies above a 

predetermined threshold value. 

75. A video signal processor for processing video 

signals obtained from an optical image of an object, com­

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

focus area setting means for setting a focus area for 

focusing on the object; 

control means for controlling said focus lens so that 
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focusing is achieved on the object represented by the ob-

tained video signals and located inside the set focus area; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means; and 

arithrnet~c means for adding a predetermined value to 

the identification result of said identifying means; 

wherein said focus area setting means sets an area 

represented by the output of said arithmetic means as the 

focus area. 

76. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a photomet-

ric area for measuring the amount of incident light; 

an iris for adjusting the an1ount of incident light so 

that the video signals for the set photometric area are kept 

at a constant level; 

iris control means for controlling the opening of said 

iris; 
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flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone ~rea detected by said flesh-tone detecting 

means; and 

arithmetic means for subtracting a predetermined value 

from the identification result of said identifying means; 

wherein said photometric area setting means sets an 

area represented by the output of said arithmetic means as 

the photometric area. 

77. A video signal processor for processing video 

signals obtained from an optical image of an object, com-

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a photomet-

ric area for controlling the gain of the obtained video 

signals at a constant level; 

automatic gain control means for controlling the gain 

of the video signals so that the video signals for the set 

photometric area are kept at.a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 
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identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means; and 

arithmetic means for subtracting a predetermined value 

from the identification result of said identifying means; 

wherein said photometric area setting means sets an 

area represented by the output of said arithmetic means as 

the photometric area. 

78. A video signal processor for processing video 

signals obtained from an optical image of an object, com­

prising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

photometric area setting means for setting a photomet­

ric area for measuring the amount of incident light; 

automatic electronic shutter speed adjusting means for 

adjusting the shutter speed so that the video signals for 

the set photometric area are kept at a constant level; 

flesh-tone detecting means for detecting a flesh-tone 

area from the obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected' by said flesh-tone detecting 

means; and 

arithmetic means for subtracting a predetermined value 
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from the identification result of said identifying means; 

wherein said photometric area setting means sets an 

area represented by the output of said arithmetic means as 

the photometric area. 

79. A color video camera for recording video signals by 

shooting an object by remote control, comprising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means; and 

means for preventing the recording of the video signals 

from.being started at the time of recording start operation, 

or stopping the recording of the video signals during the 

recording thereof, if no human face area is detected from 

the obtained video signals. 

80. A color video camera for recording video signals by 

shooting an object by remote control, comprising: 
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a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; 

identifying means for .identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means; and 

means for notifying an operator of the camera of false 

recording if no human face area is detected from the ob-

tained video signals at the time of recording start opera-

tion or during the recording of the video signals. 

81. A color video camera for recording video signals on 

a tape by shooting an object by remote control, comprising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

signal generating means for generating a preset detec-
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tion signal; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means; and 

means for recording the detection signal generated by 

said signal generating means onto the tape if no flesh-tone 

area is detected from the obtained video signals at the time 

of recording start operation or during the recording of the 

video sig_nals. 

82. A color video camera for recording video signals by 

shooting an object by remote control, comprising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

window pulse generating means for generating window 

pulses that vary in accordance with the distance to the 

object and the magnifying ratio for the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; 

identifying means for identifying a human face area in 
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the flesh-tone area detected by said flesh-tone detecting 

means; and 

means for preventing the recording of the video signals 

from being started at the time of recording start operation, 

or stopping the recording of the video signals during the 

recording thereof, if no human face area is detected from 

the obtained video signals inside a picture frame set by 

said window pulse generating means. 

83. A color video camera for recording video signals by 

shooting an object by remote control, comprising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

a remote controllerj 

a receiver for receiving a signal generated from said 

remote controller; 

window pulse generating means for generating window 

pulses that vary in accordance with the distance to the 

object and the magnifying ratio for the object; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means; and 
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means for notifying an operator of the camera of false 

recording if, at the time of recording start operation or 

during recording, no human face area is detected from the 

obtained video signals inside a picture frame set by said 

window pulse generating means. 

84. A color video camera for recording video signals on 

a tape by shooting an object by remote control, comprising: 

a zoom lens for varying the magnifying ratio for the 

object; 

a focus lens for focusing on the object; 

a remote controller; 

a receiver for receiving a signal generated from said 

remote controller; 

window pulse generating means for generating window 

pulses that vary in accordance with the distance to the 

object and the magnifying ratio for the objectj 

signal generating means for generating a preset detec­

tion signal; 

flesh-tone detecting means for detecting a flesh-tone 

area from obtained video signals; 

identifying means for identifying a human face area in 

the flesh-tone area detected by said flesh-tone detecting 

means; and 

means for recording the detection signal generated by 

said ·signal generating means onto the tape if, at the time 
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of recording start operation or during recording, no human 

fac~ area is detected from the obtained video signals inside 

a picture frame set by said window pulse generating means. 

85. A color video camera having a processing circuit 

for converting electrical signals obtained from an imager 

into a luminance signal and color-difference signals, com-

prising: 

a memory, containing a table of values corresponding to 

a specific hue of a prescribed background color, for output-

ting valu_es specified in accordance with the table using 

addresses associated with the color-difference signals input 

thereto, the color-difference signals being obtained by 

shooting the object on the background of the specific hue; 

comparing means for comparing the output of said memory 

with the luminance signal obtained by shooting the object on 

the background of the specific hue; and 

means for separating the luminance signal and color-

difference signals into components corresponding to the 

background area and components corresponding to the object 

area on the basis of the output of said comparing means. 

86. A color video camera having a processing circuit 

for converting electrical signals obtained from an imager 

into a luminance signal and color-difference signals, com-

prising: 
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a memory for creating values for the table in accord-

ance with an arbitrarily set background color of a specific 

hue, and outputting values specified in accordance with the 

table using addresses associated with the color-difference 

signals input thereto, the color-difference signals being 

obtained by shooting the object on the background of the 

specific hue; 

comparing means for comparing the output of said memory 

with the luminance signal obtained by shooting the object on 

the background of the specific hue; and 

means for separating the luminance signal and color-

difference signals into components corresponding to the 

background area and components corresponding to the object 

area on the basis of the output of said comparing means. 

87. A color video camera having a processing circuit 

for converting electrical signals obtained from an imager 

into a luminance signal and color-difference signals, com-

prising: 

extracting means for extracting a portion of a back-

ground of a specific hue against which the object has been 

shot; 

storing means for storing the luminance and color-

difference signals for the portion of the background ex-

tracted by said extracting means as a background color; 
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a look-up table, containing a table into which values 

specified in accordance with the output of said storing 

means are written, for outputting values specified in ac-

cordance with the table using addresses associated with the 

color-difference signals input thereto, the color-difference 

signals being obtained by shooting the object on the back-

ground of the specific hue; 

comparlng means for comparing the output of said look-

up table with the luminance signal obtained by shooting the 

object on the background of the specific hue; .and 

means for separating the luminance signal and color-

difference signals into components corresponding to the 

background area and components corresponding to the obJect 

area on the basis of the output of said comparing means. 

88. A color video camera as set forth in Claim 87, 

wherein said extracting means extracts the center area of a 

screen as the portion of the background and said storing 

means stores the luminance and color-difference signals for 

the extracted portion as the background color. 

89. A color video came·ra as set forth in Claim 87, 

further comprising: 

cursor generating means for generating a cursor on a 

screen; and 

cursor moving means for moving the cursor so as to 

detect a specific position on the screen, 
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wherein said extracting means extracts the detected 

position as the portion of the background and said storing 

means stores the luminance and color-difference signals for 

the extracted portion as the background color. 

90. A color video camera having a processing circuit 

for converting electrical signals obtained from an imager 

into a luminance signal and color-difference signals, com-

prising: 

mean calculating means for calculating mean values of 

the luminance and color-difference signals obtained by 

shooting the object on a background of a specific color; 

storing means for storing the output of said mean. 

calculating means as a background color; 

a memory, containing a table into which values sp_eci-

fied in accordance with the output of said storing means are 

written, for outputting values specified in accordance with 

the table using addresses associated with the color-differ-

ence signals input thereto; 

comparing means for comparing the output of said mamory 

with the luminance signal; and 

means for separating the luminance signal and color-

difference signals into components corresponding to the 

background area and components corresponding to the object 

area on the basis of the output of said comparing means. 
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91. A color video camera as set forth in Claim 90, 

wherein said mean calculating means calculates mean values 

of the luminance and color-difference signals for a portion 

of a screen and said storing means stores the output of said 

mean calculating means as the background color. 

92. A color video camera as set forth in Claim 90, 

further comprising: 

screen splitting means for splitting a screen, 

wherein said mean calculating means calculates mean 

values of the luminance and color-difference signals for one 

of split screens produced by said screen splitting means and 

said storing means stores the output of said mean calculat-

ing means as the background color. 

93. An image superimposing apparatus for a color video 

camera, for superimposing an object image picked up by the 

color video camera onto a background image, comprising: 

image signal generating means for generating an image 

signal of a desired hue; and 

superimposing means for superimposing the image signal 

of the desired hue on an background area extracted in ac-

cordance with a keying signal which exhibits different logic 

values between the range of the color-difference signals for 

the object image and that for the background image. 

94. An image superimposing apparatus for a color video 
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camera 1 for superimposing an object image picked up by the 

color video camera onto a background image, comprising: 

image storing means for storing a desired still image; 

and 

superimposing means for superimposing the still image 

stored in said image storing means on an background area 

extracted in accordance with a keying signal which exhibits 

different logic values between the range of the color-

difference signals for the object image and that for the 

background image. 

95. An image superimposing apparatus for a color video 

camera 1 for superimposing an object image picked up by_ the 

color video camera onto a background image, comprising: 

a low-pass filter for passing therethrough a video 

signal representing an object area extracted in accordance 

with a keying signal which exhibits different logic values 

between the range of the color-difference signals for the 

object image and that for the .background image; and 

~ombining means for combining the output of said low-

pass filter with a video signal corresponding to a back-

ground area extracted in accordance with the keying signal. 

96. An image superimposing apparatus for a color video 

camera, for superimposing an object image picked up by the 

color video camera onto a background image, comprising: 
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mosaic processing means for performing mosaic process-

ing on a video signal representing an object area extracted 

in accordance with a keying signal which exhibits different 

logic values between the range of the color-difference 

signals for the object image and that for the background 

image; and 

combining means for combining the output of said mosaic 

processing means with a video signal corresponding to a 

background area extracted in accordance with the keying 

signal. 

97. An image superimposing apparatus for a color video 

camera, for superimposing an object image picked up by.the 

color video camera onto a background image, comprising: 

defect processing means for reducing the number of 

luminance grayscale levels of a video signal representing an 

object area extracted in accordance with a keying signal 

which exhibits different logic values between the range of 

the color-difference signals for the object image and that 

for the background image; and 

combining means for combining the output of said defect 

processing means with a video signal corresponding to a 

background area extracted in accordance with the keying 

signal. 
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98. A video signal processor havinq a color 

detector which responds to signals indicative of three 

parameters, one parameter representinq luminance and 

the other two parameters representinq different axes 

5 in a color-space plane, and which outputs a detection 

signal representing a detected color if each parameter 

is within a respective predetermined ranqe. 

99. A processor as claimed in claim 98, wherein 

the predetermined range for at least one of the 

l.O parameters varies in dependence on the value of at 

least one of the other parameters. 

100. A processor as claimed in claim 99, wherein 

the predetermined range for each of the parameters 

representing axes of the color-space plane varies in 

15 dependence on both the other parameters. 
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