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TITLE OF THE INVENTION .
; Y

VIDEO SIGNAL PROCESSOR AND COLOR VIDEO CAMERﬁ/
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 is 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 correct1on s1gna1 cutput terminal, 9 through 12 refer

-to control signal 1nput terminals, and 13 through 16 denote
gain controllers.

Next, the operation of the video signal processor will
'be described below. Colsr—difference signals apﬁlied 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 D1 ahd 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 sther 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 signal 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. 1In the gain controllers 13 and 14, the gains of
the color-difference signals are controlled in accordance
with contrél 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 color-dif-
ference output tefminal 6.

One ﬁroblem with the above configured prior art video
signal processors has been that flesh tones cannot be cor-
rected without affecting the tones of other coclors, 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 wrinkles on the human face become

emphasized because of camera signal processing such as ¥ -
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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 (AGC), 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 circuit, 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 signai 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 &ata selector 37 selects a part of the video signal
which lies inside a picture frame determined by the window
pulse genefator 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. 1In
accordance with an output signal 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 # 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 tge 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 tpe light from a main object
(person) cannot be accurately measured when the object is at

backlight, thus causing a so-called phenomenon of "black
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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. 1In 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 operator videotaping himself
by remote control, 52 is a video camera, and 53 is a tripod

o . m"fmuﬁb
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for supporting the video camera 52 in position. The remote
cohtroller 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 recor&ing of video signals when a "recording instruc-
tion" is given, and a control signal to stop 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

pPrior art has a further problem that, while the operator is
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being videotaped for recording by remote control, the opera-
tor’s face may not be held within the picture frame and thé
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 sig;al 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. 1In 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
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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 superimposing 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
electricai 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 signa;. 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
signal# 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 refefence 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 différ from the specific hue, there
occur significant variations in the outputs of the slice
circuits é7 and 68. The level converters 73 and 74 output a
binary logic level, either "0" or "1", to correspond 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 pic-
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 siénal.

Synchronized with the video signal, a background image
signal is supplied to the gate circuit 61 from the synchro-
nizing circuit 58. 1In respense to the keying signal sup-
Plied from the AND circuit 75, the gate circuit 60 extracts
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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 circgit 58, and the extracfed 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 érior 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 difficul@y
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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 example, 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 record;d. 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 level;
and these levels must be individﬁally 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 diffi-
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
signél 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 sig£al 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 stili 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.

Acéording to- 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
Iuminance signal in order to detect flesh-tone areas.
Furthermore, from the detected flesh-tone areas, a facial
area 1s 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. Furtherhore, 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 Sy 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
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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-
tion;

Fig. 24 is a diagram showing an example of color
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 diggram showing the configuration
of a video signal processor according to a further embodi-

ment of the invention;
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Fig. 27 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;

Fig. 28 is a diagram showing the configuration of an

aperture correction circuit in Fig. 27;
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ment
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ment

of a

ment

of a

ment
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ment

Fig. 29 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;
Fig. 30 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;
Fig. 31 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;
Fig. 32 is a block diagram showing the configuration
video signal processor accofding to a further embodi-
of the invention;
Fig. 33 is a block diagram showing the configuration
video signal processor according to a further embodi-
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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video signal processor according to a further embodi-
of the invention;

Fig. 37 is a block diagram showing fhe configuration
video signal processor according to a further embodi-
of the invention;

Fig. 38 is a block diagram showing the configuration
video signal processor according to a fqrther embodi-
of the invention;

Fig. 39 is a block diagram showing the configuration
video signal ﬁrocessor according to a further embodi-
of the invention;

Fig. 40 is a diagram illustrating the process of

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

filter and slice circuit;

of a

ment

data

Fig. 41 is a diagram showing a focus area;

Fig. 42 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;

Fig. 43 is a diagram showing the configuration of a
selector;

Fig. 44 is a diagram illustrating the process of

shaping a flesh-tone detection signal through the data

selector;

of a

Fig. 45 is a block diagram showing the configuration

video signal processor according to a further embodi-
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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;
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Fig. 47 is a diagram showing a photometric area;

Fig. 48 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;

Fig. 49 is a diagram showing the configuration of a
selector;

Fig.- 50 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;

Fig. 51 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;

Fig. 52 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;

Fig. 53 is a block diagram showing the configuration
video signal processor accerding to a further embodi-
of the invention;

Fig. 54 is a block diagram showing the configuration
video signal processor according to a further embodi-

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

Fig. 58 is a block diagram showing the configuration
video signal processor according to a further embodi-
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
video signal processor according to a further embodi-
of the invention;

Fig. 62 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;

Fig. 63 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;

Fig. 64 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;

Fig. 65 is a block diagram showing the configuration
video signal processor according to a further embodi-

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 of
the invention;

Fig. 74 is a block diagram showing the configuration
of a color video camera according to a further embodiment of
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 §he remote controller;

Fig. 77 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. 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 vide§ 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 of
the invention;

Fig. 85 is a block diagram showing the configuration
of a color video camera according to a further embodiment of
the invention;

Fig. 86 is a block diagram showing the configuration

of a color video camera according to a further embodiment of

"l
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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;

i Fig. 92 is a block diagramlshowing 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 detectién 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 determined in
accordance with a distance to an object and a focal length;

Fig. 111 is a diagram showing predeterﬁined 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
thé 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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ment 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 wi£h'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 a

ment

of a

ment

of the invention;
Fig. 127 is a block diagram showing
video signal processor according to
of the invention;
Fig. 128 is a block diagram showing
video signal processor according to
of the invention;

Fig. 129 is a block diagram showing

the configuration

a further embodi-

the configuration

a further embodi-

the internal con-

figuration of an aperture correction signal producing cir-

cuit;
of a
ment
ment

of a

ment

of a

ment

of a

ment

Fig. 130 is a block diagram showing
video signal processor according to
of the invention;

Fig. 131 is a block diagram showing
video signal processor according to
of the invention;

Fig. 132 is a block diagram showing
video signal processor according to
of the invention;

Fig. 133 is a block diagram showing
video signal processor according to
of the invention;

Fig. 134 is a block diagram showing
video signal processor according to

of the invention;

29

the configuration

a further embodi-

the configuration

a further embodi-

the configuration

a further embodi-

the configuration

a further embodi-

the configuration

a further embodi-
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Fig. 135 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention; |

Fig. 136 is a block diagram showing the configuration
video signal processor according to a further embodi-
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;

when

when

of a

ment

area

area

of a

ment

Fig.-139 is a schematic diagram showing a focus area
the object is at a great distance;

Fig. 140 is a schematic diagram showing a focus area
the object is at a short distance;

Fig. 141 is a block diagram showing the configuration
video signal processor according to a further embodi-
of the invention;

Fig. 142 is a schematic diagram showing a photometric
when the object is at a gfeat distance;

Fig. 143 is a schematic diagram showing a photometric
when the object is at a short distance;

Fig. 144 is a block diagram showing the configuration
video signal processor according to a further embodi-
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 area;

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
of a color video

the invention;

Fig. -149 is
microcomputer;
Fig. 150 is

of a color video

the invention;

Fig. 151 is
microcomputer;
Fig. 152 is

of a color video
the invention;
Fig. 153 is

of a color video

the invention;
Fig. 154 is

of a color video

a block diagram showing the configuration

camera according to a further embodiment of
a flowchart illustrating the algorithm of a

a block diagram showing the configuration

camera according to a further embodiment of
a flowchart illustrating the algorithm of a

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
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the invention;

Fig. 155 is a block diagram showing the configuration
of a color video camera according to a further embodiment of
the invention;

Fig. 156 is a block diagram showing the configuration
of a color video camera according to a further embodiment of
the invention;

Fig. 157 is a block diagram showing the configuration
of a color video camera according to a further embodiment of
the invention;

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
aécording 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 embodiment 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
of a color video
the invention;

Fig; 165 is

Fig. 166 is
of a color vjdeo
the invention;

Fig. 167 is

Fig. 168 is

a block diagram showing the configuration

camera according to a further embodiment of

a diagram showing a chromakey sample point;
a block diagram showing the configuration

camera according to a further embodiment of

a diagram showing a chromakey sample point;

8 block diagram showing the configuration

of an image superimposing apparatus for a color video camera

according to a further embodiment of the inyention;

Fig. 169 is
of a color video
the invention;

Fig. 170 is

Fig. 171 is
of a color video
the invention;

Fig. 172 is

Fig. 173 is

a block diagram showing the configuration

camera according to a further embodiment of

a diagram showing a chromakey area;
a block diagram showing the configuration

camera according to a further embodiment of

a diagram showing a chromakey area;

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 accompaﬁying
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 terminal 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,
and represented by Expressions 1 and 2 below. The flesh-
tone area, represented by Expressions 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 + ) £ (R-Y) £ (B-Y) - tan(8 - B)
(Expression 2)

r-s sJR-1)%+ (B-Y)

2 S r+s

(Expression 3)
r = K1-Y where K1 2 0, K1 is a'constant
(Expression 4)
s = K2.Y where K2 2 0, kZ 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-difference 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 0s are written in other areas than
the specific areas. The numbers designate the color signal
saturation level. Turniﬁg 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 representlng ilesh-
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 come 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 "High". 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 ared that sat;sfies
Expressions 1, 2, 3, and 4 can be detected. When a human
figure shown in Fig. 16 is picked up through thelflesh—tone
"detector 101 of the above configuration, flesh-tone detec-
tion signals representing the aréas‘(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 zame
reference numerals as those in Fig. 10 designate the same
or corresponding parts. Further in Fig. 18, the reférence
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 the 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-éiffer—
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, is the same as that in
the second embodiment, and ﬁherefore, 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 108. 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 0. 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 th; output signal of the adder 203. The switch 204
selects a "Low" when the output signal of the 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. 18 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 fiesh-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 therefofe, is not de-
scribed here. The output of the comparator 106 is passed
through tge 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 embodimént will 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-
differencé 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, 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. 1In
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 calor of the flesh-tone
area, thus achieving correction to produce flesh color close
to the human sensation of the color.

{Embodiment 6)

A si#th 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. Fﬁrther 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 thé 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 115. 1In 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 élo;e 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 diégram
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 iﬂ 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, 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 confrol 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. 1In Fig. 27, the same reference numerals as
those in Fig. 26 designate the same or corresponding parts.
Further, in Fig. 27, the re%erence ﬁumeral 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 lunminance signal is also fed
to the aperture correction circuit 120 for production of an
aperture ;orrection signal. When the video signals lie
within the designated flesh-tone area, the flesh-tone detec-
'ftor 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 correétion signal through the aper-
turé 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. 1In 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 freqdency 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 C1, CZ,'énd 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
correction 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-toné 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-

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



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 accofdance 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 ;f 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 concefns 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 luminaﬁce
signal is varied by the gain controller 115 to match ;he
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
configuraéion 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 neighborhocod 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
freguency 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-

This Sheet Has Been Replaced 49

L



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 ocutput
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 thefeby 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 conce}ns an example wherein the
configuration of the 15th embodiment is so adapted as to
detect thé flesh-tone area in accordance with the fourth
embodiment. In this example also, the mixing 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, the reference
numerals 135 and 136 designate gain controllers, and 137 and
138 denote operational circuits.

Next, the operation in this embodiment will be de-
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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 termirnal 104 1is
supplied to the comparator 106 in the flesh-tone detector
101. In the flesh-tone detector 101, a flesh-tone area is
detected, in accordance with the second embodiment, and the
resulting flesh-tone detecti;n signal is fed to the gain
controllers 135 and 136. On the other hand, the R-Y color-
differenc; 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-
ltional 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
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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. 1In 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, correct;on 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 siénal, 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
controlleés 135 and 136. The operation thereafter is the
same as that in the 18th embodiment mentioned above, and
therefore is not described here. 1In 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 alterngtively, 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 afea 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 imdger 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

This Sheet Has Been

e



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 ;elector 28 to determine a picture frame c¢c as shown
in Fig. 34. The data selector 28 extracts only data that
lie inside the picture frame c, shown in Fig. 34, 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
moLior 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 therefcre, 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 signai 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 converter 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. 1In
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 5 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 "High", 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 is
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 "Low". Thé 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 detection 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 ¢ 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 fr&m the video signal and
supplies the detected flesh-tone detection signal to the
data selector 37. Upon input of the flesh-tone detection
éignal 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 diaéram 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 sol&d 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 yideo 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
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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-ton; 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 6f 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
soiid 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 21st embod-
iment.

Of the video signal transferred to the data selector
37, only the part of the signal which lies inside the pic-
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 ;nte-
grator 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 responée 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_lOl, the data selector
37 stops receiving the window pulses being output from the
window puise 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 fig;re, 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(bJ} 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 inpuﬁ 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 instead,
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 This Sheet Has Been Reﬁaced

AR




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
designate; a data selector. The 26th embodiment concerns an
example wherein, as in the above 25th embodiment, 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. 1In 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, 168, 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 sele;tor 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 thé
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 comparétor 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 "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 shoﬁn in
Fig. 44(c).

The flesh-tone detection signal kFig. 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 micreoccomputer
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—flbp 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 lgading edge of each
drive clock pulse. The output signal of the flip-flop 159
is fed to the OR gate 1685 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 cutput
from the window pulse generator 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 T1/2 shown in Fig. 44. The video

signal delayed by T1/2 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 sf 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 that
of the slice circuit 109 shown in Fig. 20. Fig. 20 shows a
specific example for scanniﬁg 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) wili be like the one shown in Fig. 17(b). The signal
shown in Fig. 46(a) is input into the LPF 78 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-tohe detection signal output from

the flesh-tone detector 101.

This Sheet Has Been Replaced

S 1 [[]




Upon input of the flesh-tone detection signal from the
sliée circuit 79, the data selector 37 stops receiving the
window pulses output from the window pulse generator 27, and
instead, accepts the ocutput signal of the slice circuit 79
as window pulse so that, of the signal supplied from fhe 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 whérein, 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 is 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 deteétor 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 "High". 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 each 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 T1/2. The video signal delayed by
Tl1/2 is transferred to the %lip-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 configqration 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 thé'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, tﬁe 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 seiector 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 éhe 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, 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, tge 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 Fng‘47, 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 31lst
embodiment). In Fig. 52, the same reference numerals as
those in Figs. 38 and 45 designate the same or corresgonding
parts. The 31lst embodiment concerns an e#ample 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, aé 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 colsr video camera {(a 32nd
embodiment). 1In 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 313£ embodiment, the photometric area is set smaller
thari the detected flesh-tone area. This setting 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, the reférence 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 fﬁndamentally 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.

(Expressi;n 5) k=a-+2Z/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). Iﬁ 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 Expr;ssion 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). 1In 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

This Sheet Has Been RTlaced

AR




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. 1In 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 magﬁifying 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 concerns an exaéple 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
daté 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). 1In 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 len; 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 §, 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 photoﬁetric
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 li#mit-
ed by predetermined values sl and s2 as shown in Expression
6 below.

({Expression 6) s1 2 a-+2/L 2 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 s1, k becomes fixed to a boundary value, sl1l, when
the product of object magnifying ratic 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 angfe determined by the above value

sl, the focus area is set as a smaller area (e) than the
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flesh-tone area (d) as shown in Fig. 686.

It will be recognized that the above method can also be
applied to the 34th embodiment {the configuration of Fig.
57).

(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, bu;, 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 (f) than the flesh-tone
area {(d), as shown in Fig. 65.

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
Expressiog 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 calculatéd
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, thenfocus 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 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
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into focus by an auto focusing process wiih 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 refe;ence numerals as those in Fig. 33 designate the
same or corresponding parts. Further in Fig. 68, the refer-
ence numeral 49 designates a remote controller, 50 is a
receiving circuit, 80 is an ocutput terminal, and 351 denotes
a data latch circuit. Fig. 69 shows the internal configufa-
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 sc;nning 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 latch 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, the receiving
circuit 50 transfers the "recording instruction” to the
microcomputer 31. When the "recording instruction" is input
into the microcomputer 31 (step S1), 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 éignals, the microcomput-
er 31 does not transfer the "recording instruction" to the
output terminal 80 (step S3). 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, the microcomputer 31 transfers the
"recording instruction" to the output terminal 80. In
response to the "recording instruction" transferred from the
microcomputer 31, the video camera starts recording the
video sigéals being produced (step S4). 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 S5), and if no flesh-tone area is
detected in the video signals, the microcomputer 31 outputs
a "recording stop instruction” (step S6), 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). 1In 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 designates 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
instruction” 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
microcomp;ter 31 also sends a "false recording instruction”
to the output terminal 81 (step 8).

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 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.

(Embodimegt 48)

Fig. 74 is a block diagram showing the construction of
a color video camera (a 48th embodiment). 1In 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 will now be described.
When no flesh-tone area is detected in the video signals, a
"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, 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. 1Instead of issuing
a buzzer sound, the buzzer S0 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 d;scribed 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 reﬁording 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). 1In Fig. 79, the
same reference numerals as fhose in Fig. 68 designate the
same or corresponding parts. Further in Fig. 79, the refer-
ence nume;al 891 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 IOi.
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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 luminaﬂce 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 ;f 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. 80{(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 S11), it is determined whether there is a
flegh-tone area in the cutput 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 S12). 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 S13).
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 micr&com—
puter 31 éransfers the "recording instruction" to the output
terminal 80. In response to the "recording ‘instruction”
supplied from ;he 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
S15: NO), the microcomputer 31 issues a "recording stop
instruction” (step S16), 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 51st embodiment). 1In 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:.N0), 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 "faise 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). In 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 tranémitting circuit 86 in accord-
ance with the flowchart of Fig. 83. The operation thereaf-
ter is the same as that in the 4éth 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 gmbodiment). 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 terminal 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 ﬁemory 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). 1In 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 éame 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 W0: Initial set value

The flesh-tone detector 101 detects flesh-tone areas only
within the picture frame set by the window pulse generator
83. 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 recordiné.
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{Embodiment 56)

Fig. 90 is a block diagram showing the configuration of
a color video camera {a 56th embodiment)}. 1In Fig. 20, 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 embodimént. 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 output at the output
terminal él. 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 p;cture
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 récording 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 coﬁfiguration 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 ;ecording 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 signal 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 cag 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, instead 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
horizontai 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 cutput
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 deals with the operation of human face area detec-
tion. Fig. 96 is a flowchart expiaining the algorithm of
the microcomputer 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 S21).
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 L and the focal length Z (steps S22, S523).
Based on ehe 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 ef 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 propertional 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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frqm 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 0s 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 sighals of the flesh-tone
detector 101 consist of 1ls 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 io the memory 215 so that the memory zis
outputs the stored output signals of the flesh-tone detector
101 corresponding to predetermined detection positions X1
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 X1,1 through
X5,5. The address generatof 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 EXOﬁ gate 216 and fed to the
counter 217 which performs the integration for the width of
Xw, to obtain a correlation value S. The correlation equa-
tion is shown in Expression 9 below. The exclusive-OR
operation-is performed at all the detection positicns shown
in Fig. 99, in sequence from the top to the bottom and then
from the left to the right (Xi,1, X1,2 ... X1,5, 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 = Z 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, 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 generator 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 "High" 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 ;f the human face, as shown in Fig. 101. The
ocutput signgl of the correlation value calculator 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 lon (S22 to S26) is re-
peated for every one field or for every few fields.

The 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, 1s are odtput for the
blocks of oblique hatching ;nd 0s 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, ié is also possible to identify a
human face area based on the correlation values in a verti-
cal range: The 61lst 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 6lst 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 61lst embodiment, a vertical range Y for detecting the
width of a human face is obtained by Expression 10 below
(step S27). 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 Y1 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. 166, in sequence from the top to the bottom and from
the left to the right (Y1,1, Y1,2 ... Y1,8, 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 alsc 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 cérrelation
value calculator 95, in the 62nd embodiment is identical to
that in the 60th embodiment.

Fig. 109 is a flowchar% explaining the algorithm of

the microcomputer 31 of this embodiment for identifying a
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humgn face area from video signals. The procedure will be
described below according to the flowchart of Fig. 1089.

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 ané 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 534).

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 1s and'the other blocks are 0s. 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 té 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 ;Adresses to the memory 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 éhown 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, v) to Rf (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 = Z EXOR (P (i, j), R (i, j))
| EXOR: Exclusive-OR sum

The comparator 218 compares the ocutput 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 the microcomputer 31.

The output signal of the correlation value calculator
95 is supplied to. the microcomputer 31 (step S35), and the
microcomputer 31 determines the video signal area indicated
by the supplied data as representing the human face area
(step S36). ‘

The above signal processing loop (S32 to S36) 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 meméry 350 whiéh 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 Qertical 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 R1, 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 éetected, 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. 1186.

Referring to the flowchart of Fig. 116, first the
microcomputer 31 computes the object distance L and focal
length Z (steps S41, S42). Based on the obtained results, a
coefficient R that satisfies Expression 13 is determined
(step S43). 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).
k1R where kl < 1

(Expression 14} RS
(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 hum;n 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 the 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 S54).
kil - K° where ki < 1

{Expression 18) KS

(Expression 19) KB k2+ K where k2 > 1
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Each of the flesh-tone areas R1, 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. 1If 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 S57).

(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 sgown in Fig. 119, values WN and Ww (WN < Ww) are
set by the microcomputer 31 according to the 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-tohe detector 101, as
shown in Fig. 120, if the horizontal value (size), W1,
satisfies Ww > W1 > WN, the microcomputer 31 determines the
flesh-tone area represented by W1 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 caﬁera). 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 WH1 and WH2 {WH1 < WHZ2)
are set along the horizontal direction, and values Wvl and
Wv2 (Wvl < Wv2) set along the vertical dirédtion, by the
microcomputer 31 according to the object distance. Refer-
ring to Fig. 122, if the horizontal value (size) WO and
‘'vertical value W1 of a flesh-tone area detected by the
flesh-tone detector 101 satisfy WH2 > W0 > WH1 and Wv2 > Wil
> Wvl respectively, the microcomputer 31 determines the
flesh-tone area detected by the flesh~tone detector 101 as a
human face area.

WH1, WH2 (WH1 < 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 beéween WH2 and WH1 and the differ-

ence between Wv2 and Wvl, i.e. the range defined by the two
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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 reference
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 obligue hatchng in Fig. 117 is so set that its

size increases as the magnifying ratio increases, and de-
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creases as the ratio decreases.
{Embodiment 67)

The c¢ircuit 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 S8 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 gi;es 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 correction 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
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of_a video signal processor according to the present inven-
tion {a 68th embodiment). 1In 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, 87 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
microcomp;ter 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 thé 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 detector 101 so that only the flesh-tone
area identified as a human face area based on the dat;
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,
ocutput from the signal procéssor 26, are transferred to the’

delay circuit 96. The delay circuit 96 delays the luminance
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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-difference 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. 1In 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 108 is given io the data selector 97 as a

flesh-tone detection signal. This arrangement ensures
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smooth coclor 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 élesh—tone detector 101 so that only the flesh-tone
area identified as a human face area is transferred to the
gain controiler 115. The luminance signal, R-Y color-
difference signal, and B-Y color-difference signal, output
from the signal processor 28, are transferred to the delay
circuit 96. The gain controller 115 raises the gain of the
Juminance 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 diagram 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-
sponding parts. Further iﬁ 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_iuminance 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 is 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 scaﬂning 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
prasses 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 315, 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 éhe 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 produciﬁg 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 ;perture 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 luﬁinance
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 ouéput 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 transférred 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 éarts. Further in Fig. 131, the reference numeral
120 designates an aperture correction circuit, 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 now 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

This Sheet Has Bee

W



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 éignal 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-
sponding 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 oﬁ 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 deie;f;on 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 diégram showing the configuration
of a video signal processor according to the present inven-
tion (a 7;th 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 contrel; thus,
the iris contrcl 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 signal 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 ;peration 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 object, 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 detecte§ 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, optimum 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 configuration
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 185. 1In 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 155 enters to the slice circuit 352. The siice
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 autc 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, -

(Embodimen; 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 és 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
reference 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 distanc;, 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 refefence 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 par£ 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 vide; signal processor according to the present inven-
tion (an 80th embodiment). 1In 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 ser?es 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
thréshold 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 8lst émbodiment 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 féce
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. 1In 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 éhich 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. Eurther, 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 configuration
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
S1), 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 S61). If no human face area is detected in
the video'signals, the "recording instruction" will not be
output (step S3), 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 S62), and if no human face aresa
exists in the video signals, the microcomputer 31 outputs a
"recording stop instruction" (step S6), to stop the record-
ing of the video signals being produced. Other operations
are fundamentally the same as those in the 45th embcdiment,
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 S61, S62), and if no human face area is detected, a
"false recording instruction” is issued (steps S7, S8).
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 ﬁe-
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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sponding parts.

In operation, a "false recording instruction" which is
issued according to the flowchart of Fig. 1561 is transferred
to the buzzer calling circuit 84 to activate the buzéer 85,
This and other operations are fundamentally the same as
those in the 47th embodiment, and therefore, are not de-
tailed here.

(Embodiment B88)

Fig. 153 is block diagram showing the configuration of
a color video camera according to the present invention (an
88th embodiment). 1In 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 recording 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 emboéiment). 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 accordfng to the present invention (a

91st embodiment). 1In 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 éarts.

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 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 thro&gh 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 brightness 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. 1In
this data table, natural numbers are written in an area
corresponding to a specific background color, and 0Os are
written in other areas. The numbers designate the color
density level. The area and the numbers are prewritten
corresponding to the hues of the specific background color,
and values which correspond to the addresses of the {ﬁput
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 M1 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
M1 and M2. The result is output as a keying signal. For
example, when the coefficients M1 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 c§lor 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 phat the components corresponding 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‘tc 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). 1In
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-

This Sheet Has Been Re,p 152

LTI




difference signal, output from the processing circuit 586,
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 coior 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 397th 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 detection
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. 1In 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. 1In 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 t;levision 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
recognizagle while recording. In the present embodiment
‘shown in Fig. 166, the mouse 244 that applies a cursor
control siénal 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 imaée superimposing apparatus for a color video camera
according to the present invention (a 100th 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 golor 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
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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-dif%erence 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 101st embodiment hereinafter described pertains to an
adaptation of the 100th embodiment to facilitate the setting

of the background color. Fig. 169 is a block diagram show-
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ing the configuration in the 10lst embodiment, wherein the
reference numerals 247 and 236 respectively represent the
same mean calculator and background color memory as used in
the 100th embodimeﬁt (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 100th 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 géherates 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 ranée is displayed along with
the image reproduced from the video signal. 1In 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 background through the
viewfinder 240, and then proceed with the operation to store
the background color in memory. 1In 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 100th embodiment to facilitate the setting
of the background color. Fig. 171 is a block diagram show-
ing the configuration in th; 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 101st embodiment (Fig. 169). Further in Fig. 171, the
numeral 250 denotes an area select terminal for inputting a
select signal 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 2?1 as shown in Fig. 172,

The operation in this embodiment will now be described.
In the 100th embodiment, when taking the average for the
background color by the mean calculator 247, if a selected
rart 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 iﬁ 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 imagé reproduced from the video sig-
nal. In setting the background color, the operator first
position; 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 cdélor can be storéd 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 103rd 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. 1?3, 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 siénal 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
NOT ci:cuit 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 gétes the video signal supplied via

the video signal input terminal 251 so that the components
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~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 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 ih 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 refereqce
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 inp;t via a keying signal input

terminal 252 into the gate circuit 60 as well as into the
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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 gafe 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 ihput 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 synchrénized background image signal is input
into the gate circuit 61. .With the keying signal inverted
through Fhe NOT circuit 59, the gate circuit 61 gates the
background image signal supplied from the synchronizing
circuit 58 so that the components corresponding 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 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 50 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 siénal 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
the 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.
{Embodiment 107)

The following description deals with a 107th embodiment

wherein special processing (defect processing) is performed

on an object image. Fig. 177 is a block diagram showing the

configuration of the 107th embodiment. In Fig. 177, the
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
Lthe 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 key?ng 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
correspond£ng to the background area are masked while allow-
ing the components corresponding to the object area to bg
passed to the defect processing circuit 258 where defect
processing is performed on the object area to input it into
the superimposing circuit 62. On the other hand, the back-
ground image 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 the 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 scépe 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 clainms.
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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 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 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 varjed 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.

il

-



J] mlN i Ill!

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 outputting 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

173
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the color-difference signals by referencing a predetermined
tablé;

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 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-difference signals; and

means for controiling 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—tonelarea 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-
ferent fregquency 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 indebendently 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 fpr 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 cohtrolling the gains of the plurality of
color-difference signals indépendently 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
signal and outputting the result of the comparison;

means for extracting on;y 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
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 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 6f 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

ineans 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 resul£ of the comparison 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 luminance signal

e
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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 signal as a flesh-tone signal; and

means for controlling the gain of an aperture correc-
tion 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 ocutputting 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 afithmetic 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 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 sighal 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 t§ or sub-
tracted froﬁ the second color-difference signal;

secona arithmetic means for adding the second color-
difference signal to, or subtracting it from, the first
color~-difference éignal;

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 predeier-
mined table;

means for comparing the output value with the luminance
signal and outputting the result of the comparison;

| means for extracting onl& 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 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;

185
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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 afea 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 detecting 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
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; 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.

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-
ric area for controlling the gain of the obtained video
signals at a constant level;

automatic gain control means for controlling the gain
of Lhe video signals so that the vidgo 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 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
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 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 contrglling 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 tﬁe 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 obpained 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 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.
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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 setfing 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
rhotometric area are kept at a constant level;

flesé-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.

36. A video signal processor for processing video
signals obtained from an optical image of an object, com-
prising:

rPhotometric 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;
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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 §f 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 deteéting 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, 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, com-
prising:

a zoom lens for varying the magnifying ratio for the
object;

a focus lens for focusing on the object;

rhotometric area setting means for setting a photomet-
ric area for measuring the amount of incident.light;

an iris for adjusting the amoﬁnt 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;

photometfic area setting means for setting a photomet-
ric area for controlling the gain of the obtained video
signals at a constant value;

autom;tic 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 valﬁe 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 the photometric érea, the predetermined value being
varied in accordance with the distance to the object a;d the

magnifying ratio for the object.

41. A video signal processor for processing video
signals obtained from an optical image of an object, com-
pPrising:

a zoom lens for varying the magnifying ratio for the

This Sheet Has Been RTilaced

AW




g

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 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
ocbject;

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 dete;ted 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 valug 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 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 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 videoc -
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signals obtained from an optical image of an cbject, com-
prising:

a zoom lens for varying the magnifying ratio for the
object;

a focus lens for focusing on the object;

rhotometric 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-
tion signal; 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 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 signals during the
recording thereof, if no flesh-tone area of the principal

object is detected from the obtained .video signals.

49, A color video camera capable of recording video
signals by shooting an oﬁject 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 operator 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 thé flesh-tone area detected by said
flesh-tone detecting means;

means for distinguishing the flesh-tone area of the
principal object from flesh-téones 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 zoom lens for varying the magnifying ratio for the
object;

a focus lens for focusing on thg 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 reéording 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 signalé
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

This Sheet Has Been R,

R



L

. 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 gernerating 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 rem;te 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;

signal generating means for generating a preset-détec-
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 operatiorm 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
position 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 when 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
a;ea from the obtained video signéls;

selecéing 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 means 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, com-
prising:

a zZoom lgns for varying the magnifying ratio for the
object;

a foéus lens for focusing on the object;

fleshftone 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 lens 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
the 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 means; and

means for detecting the flesh-~tone area, detected by
sajid 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
cbject;

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 wiéhin 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 deteéted 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 means 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 set by said area setting means in

accordance with the magnifying ratio of said zoom lens and

211
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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;

This Sheet Has Been Replaced

(A




llIllIII IIlIll IIIlI lllll lI lIIl

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 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
ob ject;

a focus lens for focusing on the object;

flesh-tone detecting means for detecting a flesh-tone
dgrea 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 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;

flesh-tone detecting means for detecting a flesh-tone
area from the obtained video signals;

identifying means for identifyipg 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
signals obtained from an optical image of an object, com-
prising:

a zoom lens for varying the magnifying ratio for the
cbject;

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 contrelling said focus lens so that
focusing is achieved on the object represented by the ob-
tained video signals and loc;ted 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 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;

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 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

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 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

identifying means for identifying a human face area in
the flesh-tone area detected by said flesh-tone detecting
heans,

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 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 aresa;

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 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;

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
rhotometric 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 opticai 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 gaiﬁ of the obtained video
signals at-a constant level;

automatic gain control means for controlling the gain
of the video sigqals 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
rphotometric 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 photomet-
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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 detectéd 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
photométric 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 settiné means for setting a focus area for
focusing on the object;

confrol 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

arithmetic 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 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

1rls,
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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 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.

77. A video signal processor for processing vidéo
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
rhotometric 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 signals.

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
ocbject;

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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thé flesh-tone area detected by said flesh-tone detecting
means; and

means for preventing the recording of the video signals
from being étgrted 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 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 ;he
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
;bject and the magnifying ratio for the object;

signal generating means for generating a preset detec-
tion signalj;

flesh-tone detécting 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
ﬁeans; 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
face 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 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 ocbject 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 componénts corresponding to the
backgfound 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: e
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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

mearis 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 sigpals obtained from an imager
into a luminance signal and cblor—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 outbutting 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;

comparing 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 camera 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 speci-
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 componénts 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.

82, 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

This Sheet Has Bee 235

e



A

camera, for superimposing an object image picked up by the
color video camera ontoc 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, 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 extracteé 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 low-
pass filter with a video signal corresponding to a back-

ground area extracted in accordance with the keying signal.

96. An image superimpgsing 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 having a color
detector which responds to signals indicative of three
parameters, one parameter representing luminance and
the other two parameters representing different axes
in a color-space plane, and which ocutputs a detection
signal representing a detected color if each parameter

is within a respective predetermined range.

99, A processor as claimed in claim 98, wherein
the predetermined range for at least one of the
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

dependence on both the other parameters.

238

This Sheet Has Been Rep

[T



