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TITLE OF THE INVENTION
Image Sensing Apparatus Having Plurality of Optical
Systems and Method of Operating Such Apparatus
BACKGROUND OF THE INVENTION
5 FPield of the Invention
The present invention relates generally to image
sensing apparatuses, and more specifically, to multi-
picture frame processing function.
Description of the Related Art
10 Among various image sensing apparatuses presently
coﬁmercially available include a video camera with a
recording function (2 camcorder), a vide camera without
any recording function, etc., and-.any of these has only
one system of circuitry for sensing the image of an

15 object.

. Fig. 7 is a block diagram schematically showing the
entire structure of a conventional video camera.
Referring to Fig. 7, light reflected from an object (not
shown) is taken up into the video camera by lenses 1ll.

i 20 | The light taken up by lenses 11 foxrms the optical image of
the object on the light receiving-surface of an image
sensing device 12 through the opening of an iris 17.

Image sensing device 12 is formed of a CCD (Charge Coupled
Device), etc. Image sensing device 12 converts the

25 optical image formed on the light receiving surface into
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an electrical signal and applies the signal to a CDS
(Correlation Double Sampling) éircuit 13. CDé circuits 13
restrains low band noise included in the electrical signal
applied from image sensing device 12. The electrical
signal having its low band noise restrained by CDS circuit
13 is applied to an AGC (Automatic Gain Control) amplifiex
14 and an iris control circuit 16.

AGC amplifier 14 amplifies or attenuates the
electrical signal from CDS circuit 13 under.the control of
AGC control circuit, and controls the signal at a
prescribed level suitable for processing in signal

processing. circuitry in succeeding stages. More

" specifically, AGC amplifier 14 is-a variable gain

amplifier, while AGC control circuit 15 outputs a control
signal for controlling the gain of AGC amplifier 14. AGC
control circuit 15 responds to an output signal from AGC
amplifier 14 and outputs a control signal in accordance
with the difference between the output signal level of AGC
amplifier 14 and the above stated prescribed level. If
the output signal level of AGC amplifier 14 is lowex than
the prescribed level, AGC control circuit 15 contfols AGC
amplifier 14 so as to increase its gain, and if the output
signal level of AGC amplifier 14 is higher than the
prescribed level, AGC coﬁtrol circuit 15 controls AGC

amplifier 14 so as to lower its gain. Consequently, the
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the image of an object. FIG 7 is a block diagraLFGEhEﬂﬁtﬁsahtyzshP\Ang t he
entire structure of a conventional video canera. Refer-

output signal level.of AGC amplifier 14 is kept constantly
at the prescribed level. )
Ixris control circuit 16 adjust the diameter of the
opening of iris 17 so that the output signal level of CDS
5 circuit 13 is always constant. When the opening diameter
of iris 17 becomes larger, the amount of incident light
upon the light receiving surface of image -sensing device
12 increases, and, therefore, the output level of CDS
circuit 13 rises. Conversely, when the opening diameter
10 of iris 17 becomes smaller, the amount of incident light
upon the-light receiving surface of image sensing device
12 decreases, and, therefore, the output signal level of
CDS circuit 13 decreases. Iris control.circuit 16
therefore operates to reduce the opening diameter of iris
15 17 when the output signal level of CDS circuit 13 becomes
higher than a certain reference level, while operates to
increase the opening diameter .of iris when the output
signal level of CDS circuit 13 becomes lower than the
reference level. Thus, the amount of incident light upon
20 the light receiving surface of image sensing device 12 is
always kept substantially constant, and, thereforé, the
output signal level of CDS circuit 13 is always kept
substantially constant.
The electrical signal having its level controlled by

25 AGC amplifier 14 is applied to an LPF (Low Pass Filter) 18
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riyng to FFG 7, light reflected froman object @HéioshﬂMﬁ%uu&CNa_en up into
the 'vi deo camera by |lenses 11. The |ight takegf_up bfEPEA€EB 11 fprns the
optical image of the object on the light recei ving surfac I mage
sensing device 12 through the opening of an iris 17. |Inmage sensing device
12 is forned of a CCD (Charge

and a pixel separating circuit 110. ILPF 18 extracts the
low frequency component of the electrical signal applied
from AGC amplifier 14. The low frequency component
extracted by LPF 18 undergoes a prescribed processing by a
5 Y signal processing circuit 19 and becomes a luminance

signal Y representing the brightness of the above stated
optical image.

Pixel separating circuit 110 separates the electrical
signal applied from AGC amplifier 14 as for every pixel on

10 the light receiving surface of image sensing device 12,
and produces two kinds of signals containing different
kinds of color information.. These two kinds of signals
produced by pixel separating circuit 110 are subjected to
a prescribed operation by a matrix circuit 111 and

15. converted into three primary color signals R, G and B.

. These primary color signals R, G and B are input into
a white balance circuit 116. .White balance circuit 116
controls the gains of the primary color signals R, G and B
so that white balance is made.

20 Generally, a color sensing apparatus such as color
video camera possesses white balance function for
reproducing the color of an object recognized by human
eyes on a picture plane.

Human eyes recognize a white object as white

25 regardless of its change as long as the color temperature
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of light illuminating the object to be seen is within a
certain range. However, the higher the color temperature
of light illuminating is, the more bluish the color of the
object recognized by the image sensing device becomes
while the lower the color temperature of the light
illuminating, the more reddish the color of the object
recognized by the device becomes. In other words, the
color recognized by the image sensing device and the color
recognized by human eyes are different depending upon the
color temperatures of illuminating light. |

Therefore, a color image sensing apparatus is

‘provided with white balancing function which automatically

adds a correction to coloxr information obtained by sensing
the image of an object depending upon the color
temperature of the light illuminating the object. 1In the
image sensing apparatus shown in Fig. 7, the white
balancing function is implemented by white balance circuit
116.

Matrix circuit 112 further subjects the primary color
signals R, G and B having their gains controlled by white
balance circuit 116 to a prescribed operation and produces
two color difference éignals R -Yand B -~ Y.

More specifically, white balance circuit 116 corrects
the gains of the primary color signals R, G and B from

matrix circuit 111 so that the average level of each of

applies
S—etlrcuits
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the color difference signals R - Y and B - Y for one
picture plane becomes zero or a prescribed value close to
zero. |

A white object can thus be reproduced white on a
picture plane regardless of the color temperature of light
illuminating by controlling the gains of the primary color
signals so that the average levels of the color difference
signals R - Y and B - Y approximately equal to the value
(0) corresponding to "WHITE".

Which value the avérage level of each of the color
difference signals R ~ Y and B - Y for one picture plane
takes by controlling the gains of the primary color
signals from R, Y and B by white balance circuit 116 is
predetermined in accordance with the spectroscopic
characteristics of lenses 11 and image sensing device 12,
and white balance circuit 116 is designed depending upon
the value.

The color difference signals R -~ Y'and B - Y produced
by matrix circuit 112 is applied to an encoder circuit
113. Encoder circuit 113 balanced modulates these color
difference signals R - Y and B -~ Y with a sub-carrier wave
of 3.58MHz and produces a chroma signal C.

The luminance signal Y and -chroma signal C produced
by Y signal processing circuit 19 and encoder circuit 113,

respectively are mixed by an adder 114. A signal obtained
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by this mixing is the video signal of the above-stated
optical image. The video signél is externally output
through an output circuit 115.

In Y signal processing circuit 19, various processing
such as gamma correction, blanking prqcessing, contour
compensation processing, white clipping, set up
processing, and mixing of synchronizing signals are
conducted.

A timing generator 240 generates timing pulses for
controlling the operation timings of image sensing device
12 and CDS circuit 13. A synchronizing signal generator
250 generates synchronizing signals for controlling the
operation timings of the internal-circuits in automatic
gain amplifier 14 and video signal producing portion 300.
Timing generator 240 and synchronizing signal generator
250 are controlled by a horizontal synchronizing signal
HD, a vertical synchronizing signal VD, etc. and
synchronizes with each other. Moxe specifically, the
timing pulses which determine the operation timing of an
electrical signal generation portion 2000 and the
synchronizing signals which determine the operatién timing
of video signal producing portion 300 are generated in
synchronization with each other.

Consequently, conversion of the.optical image of the

object into an electrical signal in electrical signal
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| evel of AGC

generation portion 2000 and conversion of the electrical
signal from conversion portion'zoo into a video signal in
video signal producing portion 300 are conducted by
appropriate timings.

Fig. 8 is a block diagram schematically showing the
entire structure of a camera video tape recorder.
Referring to Fig. 8, a description of the structure and
operation of this conventional camcorder follows.

The camcorder includes an image sensing portion 100
for converting the optical image of an object into a wvideo
signal from which a video image can be reproduced on the
picture frame of a light receiving surface, and a
recofding portion 400 for recording on a magnetic tape
video signals Y and C produced at image sensing portion
100. Image sensing portion 100 includes the conversion
portion 200 and video signal producing portion 300 of the
conventional video camera (see Fig. 8). As is the case
with the conventional video camera, the operation timings
of conversion portion 200 and video signal producing

portion 300 are controlled by timing generator 240 and

. synchronizing signal generator 250 which operate in

synchronization with each other.
A luminance signal Y and a 'chroma signal C produced
by video signal producing portion 300 are input into an FM

modulator 401 and a low band converter 402 at recording
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circuit 15 controls AGC anplifier 14 so as to increase , ==t
out-put signal |evel of AGC anplifier 14 is higher than the prescribed

| evel , AGC control circuit 15 controls

portion 400.

FM modulator 401 FM-modulates the luminance signal Y
and applies the FM modulated luminance signal Y
(hereinafter simply referred to as FM luminance signal) to

5 a recording amplifier 403.

Low band converter 402 converts the frequency band of
the chroma signal C into a prescribed low band which is
lower than the frequency band of the FM luminance signal,
and applies the converted chroma signal C (hereinafter

10 simply referred to as low band chroma signal) to recording
amplifier 403.

Recording amplifier 403 mixes the FM luminance signal
and low band converted chroma signal and produces a video
signal suitable for recording onto a magnetic tape 404.

15~ The video signal is recorded on the magnetic tape 404 by a
head HW for recording.

As described above, the imége sensed by image sensing
portion 100 is recorded as the video signal on the
magnetic tape 404.

20 A reading head HR reads the signal recoxrded on the
magnetic tape 404 and applies the read signal to a
reproducing amplifier 40S5.

Reproducing amplifier 405 amplifies the signal from
the reading head HR and applies the amplified signal to a

25 low pass filter 406 and a high pass filter 408.

-9-
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control circuit 16 adjust the dianeter of the open- ing of Frs=3¥Fso—that
the output signal level of CDS circuit 13 is always constant. Wen the
openi ng di ame-

Low pass filter 406 extracts the low frequency
component of the éignalloutput'from reproducing amplifier
405, in other words extracts the low band converted chroma
signal. The extracted low band converted chroma signal is

5 applied to a high band converter 407.

High band converter 407 returns the frequency band of
the low band converted chroma signal output from low pass
filter 406 to the band before the conversion by low band
converter 402, and thus provideé the original chroma

10 signal C. The original chroma signal C is applied to a
mixing amplifier 401.

High pass filter 408 extracts the high band component
of the signal output from reproducing amplifier 405, in
other words extracts the F¥M luminance signal, and applies

158 the extracted FM luminance éignal to an FM democdulator
409.

FM demodulator 409 demodulates the FM luminance
signal from high pass filter 408 and provides the original
Juminance signal Y. The luminance signal Y is applied to

20 mixing amplifiexr 410.

Mixing amplifier 410 mixes and amplifies the chroma
signal C from high band converter 407 and the luminance
signal Y from FM demodulator 409, and reproduces a wvideo
signal by which a video image can be reproduced on the

25 picture plane of a TV receiver. The reproduced video

-10-
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of CDS circuit 13 rises. Conversely, when the~opening di aneter
of -iris 17 becones smaller, the amount of inci- dent |ight upon the |ight
recei ving surface of inage

signal is applied to the receiver through an output
circuit 411.

The image sensed by image sensing portion 100 can
therefore be provided in arbitrary time except for the
time of sensing the image, by reproducing the wvideo signal
from the magnetic tape 404.

As in the foregoing, the conventional image sensing
apparatus has only one optical system for taking up the
optical image of an object (lenses 11 and iris 17, etc. in
Fig. 7) and only one signal processing system (functional
blocks succeeding image sensing device 12 in Fig. 7) for
converting the optical image taken up into a video signal.
It is therefore impossible for a single image sehsing
apparatus to reproduce an image on one picture plane using
a plurality of video signal obtained by sensing the images
of different objects at a time.

For example, in orxder to reproduce an image on one
picture plane using two kinds of video signal obtained by
;ensing the images of two different kinds of objects at a
time, two conventional image sensing apparatuses will be
necessary. Furthermore, an additional circuit will be
necessary for switching between of combining a wvideo
signal produced by one iﬁage sensing apparatus and a video
signal produced by the other image sensing apparatus and

applying the resultant signals to the receiver.

-11-
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Fig. 9 is a block diagram schematically showing a
structure which can readily be-anticipated from such a
point of view as a system for reproducing an image on one
picture plane using two kinds of video signals obtained by
sensing the images of different objects at a time.
Referring to Fig. 9, this system includes two image
sensing portions 100a and 100b having identical
structures, an output circuit 4 for outputting a video
signal to a receiver (not shown) and a switching circuit 3
for switching between the output signal of image sensing
portion 100a and the output signal of image sensing
portion 100b and applying the signal to output circuit 4.

Image sensing portions 100a and 100b each have an
identical structure to a conventional image sensing
apparatus shown in Fig. 7. In Fig. 9, in image sensing
portion 100a, like functional blocks shown in Fig. 7 are
designated by like numerals with the suffix "a" attached,
while in image sensing portions 100b, like functional
blocks shown in Fig. 7 are designated by like numerals
with the suffix "b* attached. The operations of the
functional blocks in image sensing portions 100a and 100b
are the same as those in the case of the conventional
image sensing apparatus shown in Fig. 7. A video signal
corresponding to the optical image of the object captured

by lenses lla is therefore output from the adder ll4a of

~12-
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image sensing portion lla. Similarly, a video signal
corresponding to thefoptical iﬁage of the object captured
by lenses 1llb is output from the adder 114b of image
sensing portion 100b.

The video signal outputs from adders 114a and 114b
are applied to output circuits 115a and 115b, respectively
and also applied to switching circuit 3. Switching
circuit 3 under the control of switching control circuit 5
selectively supplies either the wvideo signal from addex
114a or the video signal from adder 114b to output circuit
4, Output circuit 4 externally outputs the video signal
supplied from switching circuit 3.

In this sysﬁem, a video signal output from either one
of output circuits 4, 115a and 115b is applied to the
receiver (not shown). If only the image of the object
captured by lenses lla is desired to be reproduced on the
picture plane of the receiver, the output of the output
circuit 115a is applied to the receiver. Similarly, if
only the image of the object captured by lenses 11b is
desired to be reproduced on the picture plane of the
receiver, the output of output circuit 115b is apblied to
the receiver. If the image of the object captured by
lenses lla and the image of the -object captured by lenses
11b are both desired to be reproduced on the picture plane

of the receiver, the output signal of output circuit 4 is

=13~
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applied to the receiver.

Using switching circuit 3, it is possible, for
example, to reproduce -a combined image of the imagé of the
object captured by lenses lla and the image of the object

5 captured by lenses 11lb, or switch instantaneously the
image displayed on the picture plane of the receiver from
the object image captured by lenses lla to the object
image captured by lenses l1llb or wvice versa.

Switching control circuit 5, for example, generates a

10 first signal which can control the internal connection
state of switching circuit 3 so that switching circuit 3
applies a video éignal from image sensing portion 100 to
output circuit 4 and a second. signal which can control the
internal connection state of switching circuit 3 so that

i5 switching circuit 3 appiies a video signal from image
sensing portion 100b to output circuit 4. If the timing
of switching a signal applied.to switching circuit 3 from
switching control circuit 5 from the first signal to the
second signal and the timing of switching the signal from

20 the second signal to the first signal can be somehow
designated, an image produced by the image sensing of
image sensing portion 100a and an image produced by the
image sensing of the image sensing portion 100b can be
displayed selectively or in combination on a single

25 picture plane. When switching control circuit 5 continues

-14-
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AGC anplifier 14 is applied to an LPF (Low PassiFll- ggp&Aagpand pi xe
separating circuit 110. LPF 18 ex- tracts the | Lnt of
the electrical signal applied from AGC anplifier 14. The |low fre- quency
conponent extracted by LPF 18 undergoes a prescribed processing by a Y
si-gnal processing circuit

to output the first signal and thus only the‘object image
captured by lenses lla is displayed on the entire picture
plane of the receiver, the image on the entire picture
plane can be switched to the image of the object captured
5 by lenses 11b by switching the output signal of switching
control circuit 5 to the second signal. Similarly, if
switching control circuit 5 continues to output the second
signal, énd thus only the image of the object captured by
lenses 11b is displayed on the entire picture plane, the
10 imége displayed on the picture plane can be
instantaneously switched to the image of the object
captured by lenses lla by switching the output signal of
switching control circuit 5 to the first signal.
Furthermore, if the switching timing of-the output signal
15 of switching control circuit 5 is controlled so that the
output signal of switching control circuit 5 is the first
signal in the same prescribed .period in any field period
and the second signal in the other period, a part of the
image of the object captured by lenses 1lla and a part of
20 the image of the object captured by lenses 11b are
combined to be reproduced on a single picture plane.
Fig. 10 is a representation showing such an example
of combination. Switching the output signal of switching
control circuit 5 to the first signal (ox the second

25 signal) and the second signal (or the first signal) in the

~15~
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captured by lens lla (or 1l1lb) and the bottom half of
the object image captured by lens 11b (or 1lla) are
combined and displayéd as shown in Fig. 10(a). The
switching timing of the output signal of switching
control circuit 5 can also be controlled so that the
output signal of switching control circuit 5 is the
first signal (or the second signal) in a part of
serial prescribed horizontal scanning periods in each
field period, and is the second signal (or the first
signal) in all the other horizontal scanning periods,
and a combined image as shown in Fig. 10(b) is
reproduced on the picture plane of the receiver. More
specifically, the image of the object captured by
lenses 11b (or 1la) is displayed on the entire picture
plane with a part of the image replaced with a part of
the object image captured by lenses l1lla (or 11b).
Thus, using the conventional image sensing
apparatus, the system which can process a plural kinds
of images produced by sensing the images of different
objects at a time to be an image which can be
displayed on the one picture plane requires optical
systems and signal processing systems used for two
conventional image sensing apparatuses. Such a system
is on one hand highly functionable, processing a

plurality of kinds of images

16



ent Kinds ‘of color information. These two kinds of sigu'nag$¢ﬁﬁééyq¢§g§§:

pixel separating circuit 110 are sub- jected to a presgri bedgromes@thon b
matrix circuit 111 and converted into three primary co '
B. -These primary color signals R G and B are input into

produced by independent image sensing to be displayed on
one picture plane, but on the 6ther hand it is not
practical in use becaﬁse of the disadvantage in size

Ana cost.

5 According to the conventional image sensing apparatus
(see Fig. 7), it is not possible to instantaneously switch
zoom magnifications, combine a plurality of object images
which are sensed at different zoom magnifications and to
expand the range of change of zoom magnifications too

10 much.

Most of conventional image sensing apparatuses
possess optical zoom function by which a remote object is
sensed as if it is close by optically expanding the
object. A general structure of lenses of an image sensing

15 apparatus having such optical zoom function is shown in
Fig. 11.

Referring to Fig. 11, the lenses generally includes a
focus lens L1 for focusing an object, a zoom lens L2 for
changing the focal distances of lenses, a main lens L3 for

20 emitting light which have passed through focus lens Ll and
zoom lens L1l upon the light receiving surface of the image
sensing apparatus} which lenses are arranged in a optical
axis X.

Focus lens Ll conducts focusing operation by its

25 movement along the optical axis X.

-17-
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a white balance circuit 116. \Wite bal ance circuit érﬁu%@hﬁﬁ@ﬁﬁ&?@ﬁ%%‘ns

of* the primary color signals R G and B so that white bal BEREAFED nade
Generally, a color sensing apparatus such as col or O Calnera possesses
whi te bal ance function for re- producing the color of an object recognized
by human

The focal distances of lenses are continuously
changed by the movement of zoom lens L2 along the optical
axis. More specifically, the zoom magnification is
determined uniformly depending upon the position of zoom

5 lens L2 on the optical axis X. When image sensing is
conducted under a constant zoom magnification, zoom lens
L2 is fixed to a position from which a desired zoom
magnification can be provided.

Therefore, for example, in Fig. 7, if lenses 11

10 include a zoom lens, the output signal of the adder 114 at
the time of image sensing is a video signal obtained by
sensing the image of the object at a prescribed zoom
magnification;

If an object is image-sensed at a zoom magnification

15 b (# a) after the object is initially image-sensed at a
zoom magnification a, the zoom leﬁs in lenses 11l is moved
at a certain speed along the optical axis during the image
sensing operation until the zoom magnification changes
from a to b. At the time of image sensing operation as

20 such, the output signal of adder 114 is not therefore
switched instantaneously from a video signal corresponding
to the object image sensed at the zoom magnification a to
a video signal corresponding to ‘the object image sensed at
the zoom magnification b, but it becomes the video signal

25 of the object image sensed at the zoom magnification b via

~-18-
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the video signal of the object image sensed with the zoom
magnification serially changed in the direction from a
toward b. An image reproduced on the picture plane of the
receiver by the output of output circuit 115 is therefore
gradually switched from the object image maggified at the
zoom magnification a to the object image magnified at the
zoom magnification b.

In an image sensing apparatus having such optical
zoom function, it will be necessary to use a lens with a
large effective aperture diameter for the zoom lens for
providing a high zoom magnification. The size of zoom
lens should be increased in order to provide an image
sensing apparatus having a high maximum zoom
magnification. The image sensing apparatus having a high
maximum zoom magnification which includes large-sized
lenses 11 is therefore disadvantageous in terms of size
reduction.

It is possible to implement instantaneous switching
of zoom magnifications, and combining of the images of a

plurality of objects sensed at different zoom

'magnifications by, for example, setting different values

for the zoom magnification of lenses lla and the zdom
magnification of lenses 11b in the system having the
structure shown in Fig. 9, but the system is encountered

with the above-stated problems.

~19-
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Furthermore, a conventional camcorder (see Fig. 8)
includes single image sensing bortion 100 which has only
one signal processing system for converting the taken
optical image into a wvideo signal and only one optical
system for taking up the optical image of an object, and a
recording portion 400 for recording video signals Y and C
produced at image sensing portion 100 on a magnetic tape.
The conventional camcorder therefore can only record and
reproduce the image of an object captured by one system of
lenses. More specifically, the conventional camcorder
cannot record a plurality of object images captured by a
plurality of lens systems, or reproduce selectively these
plurality of object images. In other words, the
conventional image sensing apparatus with recording
function cannot achieve various image sensing operations
and various reproduction operations.

A construction of image sensing portion 100 as shown
in Fig. 9 may be considered as one method of solving such
a problem. However, such a method is still encountered
with disadvantage in size reduction and cost reduction of
the apparatus as stated above.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide

an image sensing apparatus having a function of processing

a plurality of picture images which can reproduce on one
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picture plane a plurality of object images captured by a
plurality of lenses selectively or in combination.

Another object of the present invention is to
implement a function of processing a plurality of picture
images without impeding size reduction as well as cost
reduction of an image sensing apparatus.

Yet another object of the present invention is to
provide an image sensing apparatus with recording function
which has a function of recording/reproducing a plurality
of picture images by which a plurality of object images
captured by a plurality of lenses can be recorded and
reproduced.

A still further object of the present invention is to
provide a plurality of picture images
recording/reproducing function without impeding cost
reduction as well as size reduction of an image sensing
apparatus with recording function.

A still further object of the present invention is to
provide an image sensing apparatus which allows sensing of
the image of an object at a high zoom magnification.

A still further object of the present invention is to
enable image sensing at a high zoom magnification without
increasing the size of an-image-sensing apparatus.

A still further object of the present invention is to

solve the above-stated problems and provide an image
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sensing apparatus advantageous for size reduction as well
as cost reduction, which provides plural picture images
processing function allowing reproduction of a plurality
of object images captured by a plurality of lenses on one
picture plane either selectively or in combination, a
plural picture images recording/reproducing function
allowing recording and reproduction of these plurality of
object images, and a function of image sensing an object
at a high zoom magnification.

An image sensing apparatus in accordance with present
invention in a first aspect includes a first optical
system for taking up first external light forming the
optical image of a first object, a second optical system
for taking up second external light forming the optical
image of a second object, a first conversion circuit for
converting the optical image of the fixrst object formed by
the first external light taken up by the first optical
system into a first electrical signal, a second conversion
circuit for converting the optical image of the second
object formed by the second external light taken up by the
second optical system into a second electrical signal, a
selection circuit for selecting either one.of the first
electrical signal converted by the first conversion
circuit and the second electrical signal converted by the

second conversion circuit, and a video signal producing
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bal ancing-function is inplenented by white bal ance ci
cirrcuit 112 further subjects the primary col or signal
their gains controlled by white balance circuit 116 to
operation and produces two color difference signals R- Y and B - Y.

circuit for producing a video signal based on the
electrical signal selected by the selection circuit.
Preferably, the first conversion circuit includes a

first generation circuit for generating an electrical

5 signal at a level in accordance with the intensity of the
first external light taken up by the first optical system,
and a. level control circuit for controlling the level of
the electrical signal generated by the first generation
circuit at a prescribed level, while the second conversion

10 circuit includes a second generation circuit for
generating an'electrical signal at a level in accordance
with the inteﬁsity of the second external light taken up
by the second optical system, and-.second level control
circuit for controlling the level of the electrical signal

15 generated by the second generation circuit at a level
equal to the prescribed level.

L More preferably, the first optical system includes a
first lens for emitting the first external light upon the
first generation means, and a first incident light amount

20 control circuit for controlling the amount of incident
light upon the first generation circuit from the first
lens at a prescribed amount, while the second optical
system includes a second lens for emitting the second
external light upon the second generation means, and a

25 second incident light amount control circuit for

-23-




More“specifically, white balance circuit 116 corrects
primary color signals R Gand B frommatrix circuit 1
aver age | evel

of each of the color difference signals R- Y and B - Y for

~one picture plane becomes zero or a prescribed value close to zero.

10

15

20

25

controlling the amount of incident light to the second
ggneration circuit at an amount equal to the prescribed
amount.

If the first electrical signal includes color signal
components indicating color information on the first
object, and the second electrical signal includes color

signal component indicating color information on the

second object, the video signal producing circuit

preferably includes an extraction circuit for extracting
the color signal components from the selected electrical
signal, and white balance adjustment circuit for
controlling the gains of the extracted color signal
components for the purpose of adjusting.white balance.
The white balance adjustment circuit conducts
different gain control to extracted color signal
components between the time when the selected electrical
signal is the first electrical signal and the time when
the selected electrical signal is the second electrical
signal. The white balance adjustment circuit preferably
control the gains of the extracted coloxr signal components
based on a first value predetermined in accordance with
the optical chAracteristics of the first optical system
and the first conversion circuit- if the selected
electrical signal is the first electrical signal, while

controls the gains of the extracted color signal
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of the color tenperature of light illumnating by coniroll 1ains-of
the pri- mary color signals so that the average | evel s 0f the color
difference signals R- Y and B - Y approximately equal to the value (0)
corresponding to -WH TE".

components based on a second value predetermined in
accordance with the optical characteristics of the second
optical system and second conversion circuit.
In accordance with a second aspect, in the image

5 sensing apparatus according to the first aspect, the first
optical system includes a first lens with a variable focal
distancé, the second optical system includes a second lens
with a variable focal distance, and the minimum value of
the focal distance of the first lems is set equal to the

10 maximum value of the focal distance of the second lens.
In this aspect, the image sensing apparatus accordiné to
the present invention further includes a first detection
circuit for detecting that the focal distance of the first
lens becomes minimum when the first electrical signal is

15 selected by the selection circuit, and a first selection
control circuit for causing the selection circuit to

L select the second electrical signal in response to the

detection output of the first detection circuit, a second
detection circuit for detecting that the focal distance of

20 the second lens becomes maximum when the second electrical
signal is selected by the selection circuit, and a second
selection control circuit for causing the selection
circuit to select the first electrical signal in response
to the detection output of the second detection circuit.

25 According to a third aspect, the image sensing
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primary color sig- nals fromR Y and B by white bal a i '
predeterm ned in accordance with the spectroscopic characteristics of
| enses 11 and i nmage sensing device 12,

apparatus in accordance with the present invention
includes a first éptical system for taking up first
external light forming the optical image of a first
object, a second optical system for taking up second

5 external light forming the optical image of a second
object, a first conversion circuit for converting the
optical image of the first object formed by the first
external light taken up by the first optical system into a
first electrical signal, a second conversion circuit for

10 converting the optical image formed by the second external
light taken up by the second 6ptical system into a second
electrical signal, an electrical signal selection circuit
for alternately selecting the first electrical signal
converted by the first conversion circuit and the second

15 electrical signal converted by the second conversion
circuit for every 1 field, and video signal producing

) - circuit for producing a video .signal based on the

electrical signal selected by the electrical signal
selection circuit. The image sensing apparatus further

20 includes a recording circuit for recording the video
signal produced by the video signal producing circuit on a
recording medium, a reproduction circuit for reproducing
the video signal from the recording medium, a delay
circuit for delaying the video signal reproduced by the

25 reproduction circuit for a time period corresponding to 1
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field period, and a switching circuit for alternately
switching between the video signal delayed by the delay
circuit and the video signal reproduced by the
reproduction circuit for every 1 field period for output.

Preferably, the image sensing apparatus further
includes first and second switching timing control
circuits for controlling the switching timing by the
switching circuit.

The first switching timing control circuit controls
the switching timing by the switching circuit so that the
reproduced video signal is output-from the switching
circuit during the period when the reproduced video_signal
is a video signal produced based on the. first electrical
signal, while the delay video signal is output from the
switching means during the other periods. A second
switching timing control circuit controls the switching
timing by the switching circuit so that the reproduced
video signal is output from the switching circuit during
the period when the reproduced video signal is a video
signal produced based on the second electrical signal, and
the delayed video signal is output from the switching
circuit during the other periods.

According to a fourth aspect, a method of operating
an image sensing apparatus in accordance with the present

invention is a method of operating an image sensing

-27-



color-difference signals R- Y and B - Y with a sub-
MHz and produces a chroma signal C. The | um nance si
signal C pro- duced by Y signal processing circuit 19

-

10

15

20

25

apparatus including a first optical system for taking up
first external light forming the optical image of a first
object, and a second optical system for taking up second
external light for forming the optical image of a second
object, and includes the steps of converting the optical
image formed by the taken up first external light into a
first electrical sinal, converting the optical image
formed by the taken up second external light into a second
electrical signal, selecting either one of the converted
first electrical signal and the converted second
electrical signal, and producing a video signal based on
the selected electrical signal.

According to the first aspect, the. image sensing
apparatus in accordance with the present invention even
though having independently the first optical system and
the second optical system, respectively, for taking up the
optical image of the first object and for taking up the
optical image of the second object, includes a circuit for
producing a video signal corresponding to the optical
image of a first object and a circuit for producing a
video signal corresponding to the optical image of the
second object as a common video signal producing circuit.
The electrical signal to be applied to the video signal
producing circuit is selected by the selection circuit

between the electrical signal obtained from the optical
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circuit 113, respectively are nixed by an adder 114 TWSFgh
thissmxing is the video signal of the above-statedjopti
video signal is exter- nally output through an outp Crrcuit 115. In Y
signal processing circuit 19, various processing such as ganmma correction,
bl-anki ng processing, con-

image of the first object and the electrical signal
obtained from the optical image of the second object. The
video signal produced by this wvideo signal producing
circuit will therefore correspond to the first object or
5 the second object depending upon the electrical signal
.selected by the selection circuit. More specifically, the
video signal produced by the video signal pxroducing
circuit as is the case with the output signal of output
circuit 4 in the system shown in Fig. 10, makes it

10 possible to reproduce the first and second object images
by switching them or combining them on one picture plane.

Preferably, the first conversion circuit and second
conversion circuit are provided with first and second
level control circuits, respectively, and more

15 specifically the first and second optical system are
provided with first and second incident light amount
control circuits, respectively, thus forcing the level of
the first electrical signal to be equal to the level of
the second electrical signal.

20 If the first electrical signal includes color signal
components indicating color information on the first
object, and the second electrical signal includes color
signal components indicating color information on the
second object, preferably white balance adjustment means

25 included in the wvideo signal producing circuit conducts
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different gain controls to the color signal components
extracted from the selected electrical signal during the
case in which the first electrical signal by the selection
circuit between the case in which the second electrical
signal is selected by the selection circuit. The color
signal components included in the first electrical signal
and the color signal components included in the second
electrical signal are both subjected to appropriate white
balance adjustments.

According to the second aspect, the image sensing
apparatus in accordance with the present invention has an
optical system each having a lens with a variable focal
distance, with the minimum value.of the focal distance of
the lens of the first optical system being set equal to
the maximum value of the focal distance of the lens of the
second optical system, and includes first and second
detection circuits and first and second selection control
circuits as described above. Therefore, when image
sensing by the first optical system is conducted while
reducing its focal distance, the output signal of the
video signal producing circuit is a video signal ’
corresponding to the object image captured by the first
optical system until the focal distance of the lens of the
first optical system reaches its minimum value, and is

switched to a video signal corresponding to the object
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operation timngs of the internal-circuits in aut

and video signal producing portion 300. Timng generator 240 and
~synchroni zing signal generator 250 are controlled by a horizontal syn-
chroni zing signal HD, a vertical synchronizing signal

image captured by the second optical system after the
fpcal distance reaches its minimum value by the operations
of first detection circuit and first §election control
circuit. If image sensing by second optical system is

5 conducted while increasing the focal distance of the
second optical system, the output signal of the video
signal producing circuit is a video signal corresponding
to the object image captured by the second optical system
until the focal distance of the lens of the second optical

10 system reaches its maximum value and is switched to a
video signal corresponding to the optical image captured
by the first optical system by the functions of the second
detection circuit and second selection control circuit.

According to the third aspect, the image sensing

15 apparatus in accordance with the present invention
includes a recording circuit and a reproduction circuit
for implementing its recording and reproducing functioms,
and its electrical signal selection circuit alternately
selects the first electrical signal and second electrical

20 signal for every 1 field. Thexefore, to the recoxrding
medium, the video signal produced based on the first
electrical signal and the video signal produced based on
the second electrical signal are alternately recorded for
every 1 field period and thus the video signal produced

25 based on the first electrical signal and the electrical
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signal produced based on the second electrical signal are
alternately reproduced by 1 field period. The image
sensing apparatus in accordance with this aspect is
structured to output the video signal obtained by delaying
the video signal reproduced by the reproduction circuit by
a time period corresponding to 1 field period and the not
delayed video signal by alternately switching them for
every 1 field. Therefore at the time of reproduction,
among the video signals recorded on the recording medium,
each field signél of the video signal produced based on
the first electrical signal (in the case of the first
switching timing control circuit operating) or the video
signal produced based on the second electrical signal (in
the case of the second switching timing control circuit
operating) is joined by twos.

According to the fourth aspect, the method of
operating the image sensing apparatus in accordance with
the present invention includes the step of producing a
video signal after the step of selecting either one of the
first electrical signal obtained from the object image
captured by the first optical system and the second
electrical signal obtained from the object image captured
by the second optical system. Therefore, a circuit for
implementing the step of producing a video signal does not

have to be independently provided each for the first
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appropriate timngs.

electrical signal and second electrical signal.
Therefore, according to the présent invention, an image
sensing apparatus having a function of reproducing a
plurality of kinds of object images captured by a
5 plurality of systems of optical system on the same picture
plane by switching them or combining them, an image '
sensing apparatus with recording function having a
function of recording a plurality of kinds of object
images such as these on a recording medium and then
10 selectively reproducing those images from the recording
medium, etc. can be implemented using a single video
signal producing circuit. Furthermore, according to the
present invention, an image sensing apparatus whose
maximum zoom magnification is far higher than conventional
15 ones can be provided without increasing the size of the
apparatus. More specifically, image sensing effects and
zoom magnifications higher than those provided by
conventional image sensing apparatuses as well as
. reproducing effects higher than conventional image sensing
20 apparatuses with recording function can be implemented in
a structure advantageous for cost reduction and size
reduction of the apparatus.
The foregoing and other objects, features, aspects
and advantages of the present invention will become more

25 apparent from the following detailed description of the
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FI.G 8 is.a block diagram schematically show ng the Mfil a
canera video tape recorder. Refer- ring to FIG 8, a
structure and opera- tion of this conventional canto

present invention when taken in conjunctioh with the
accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram showing the entire
5 structure of an image sensing apparatus with two-picture
image processing function in accordance with one
embodiment of the present invention;

Fig. 2 is a block diagram showing the basic entire
structure of a high zoom magnification image sensing

10 apparatus in accordance with another embodiment of the
present invention;

Fig. 3 is a representation showing the range of zoom
magnificatioﬁ change by each of lenses lla and 11b in Fig.
2;

15 Fig. 4 is a block diagram schematically showing the
entire structure of a camcorder in accordance with yet
another embodiment of the present invention;

Fig. 5 is a timing chart for illustrating the
switching timing of an output signal from switching

20 circuit 3 in Fig. 4;

Fig. 6 is a timing chart for illustrating the
switching timing of an output signal from switching
circuit 3 in Fig. 4;

Fig. 7 is a block diagram schematically showing the

25 entire structure of a conventional video camera;
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Fig. 8 is a block diagram schematically showing the
entire structure of a conventional video tape recorder:;

Fig. 9 is a block diagram schematically showing the
structure of a system which implements two-picture plane
processing function using into conventional image sensing
apparatuses;

Fig. 10 is a diagram showing a picture plane
structure which can be implemented by the image sensing
apparatus with two-picture plane processing function in
accordance with the present invention and the system shown
in Fig. 9; and

FPig. 11 is a representation showing a general
structure of lenses of an image sensing.apparatus with
zoom function.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a block diagram showing the entire
structure of an image sensing .apparatus with two-picture
images processing function in accordance with one
embodiment of the present invention.

Referring to Fig. 1, the image sensing apparatus with
two-picture image processing function includes two
conversion portions 200a and 200b having an identical
structure, a single video signal producing poftion 300, a
switching circuit 3 provided between conversion portions

200a and 200b and video signal producing porxrtion 300, and
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portion 400 for recording on a nmagnetic tape vide ‘ '
at image sensing portion 100. Inmage sensing portion 100 includes the
conversion portion 200 and video signal producing portion 300 of the
conventional video canmera (see FIG

I ng
oduced

a switching control circuit 5 which controls the
respective internal connection states of switching circuit
3 and a white balance switching circuit 119.
Conversion portions 200a and 200b each has an

5 identical structure to conversion portion 200 in the
conventional image sensing apparatus shown in Fig. 7. In
Fig. 1, functional blocks in conversion portion 200a are
denoted with the same numerals as corresponding functional
blocks in conversion portion 200 in Fig. 7 together with

10 the suffix "a", while functional blocks in conversion
portion 200b are denoted with the same numerals as
corresponding functional blocks in conversion portion 200
in Fig. 7 together with the suffix "b".. The operations of
the functional blocks in conversion portions 200a and 200b

15 are the same as those shown in Fig. 7, and, therefore, a
description thereof will not be repeated.

Iris control circuits 1l6a and 16b and AGC control
circuits 15a and 15b are designed so that the level of an
electrical signal having its level controlled by iris 17a

20 and AGC amplifier l4a and the level of an electrical
signal having its level controlled by iris 17b and AGC
amplifier 14b are equal to each other. Thus, when the
image of an object captured by lenses lla and the image of
an object captured by lenses 1llb are reproduced on the

25 same picture plane or reproduced switched instantaneously
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between each other, difficulty in viewing due to the
difference in brightness between those two images can be
avoided.

Video signal producing portion 300 in this image
sensing apparatus, in addition to the internal circuitry
of video signal producing portions 300 in the conventional
image sensing apparatus shown in Fig. 7, includes a white
balance switching circuit 119, and white balance control
value setting circuits 117 and 118. Except for the
structures and the operations of white balance control
value setting circuits 117 and 118 and white balance
switching circuit 119, white balance circuit 116, the
structures and operations of the other parts of video
signal producing portions 300 are identical to the
conventional one, and, therefore, a description thereof
will not be repeated.

In Fig. 7, which value the average level of each of
the color difference signals R - Y and B - Y for one
picture plane should be controlled to be, in order to
makes the color of an.image reproduced by the output
signal of output circuit 115 as near to the color.captured
by human eyes as possible, depends on the spectroscopic
characteristics of lenses 1l and image sensing device 12.
More specifically, the gains of primary color signals R, G

and B are controlled by white balance circuit 116 so that
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A lumi nance signal Y and a-chrona signal C pro-
produci ng portion 300 are input into an FM nodul
converter 402 at recording portion 400. FM nodul ator 401 FM nodul ates the
| um nance signal Y and applies the FM nodul ated | um nance si g-

the average levels of each of the color difference signals
R - Y and B - Y for one picturé plane take the value which
allows the images of an object captured by lenses 1l and
image sensing device 12 to be reproduced on the picture

5 plane of the receiver with the color closest to the color
viewed by human eyes (hereinafter referred to such a value
as a white balance control value).

It is noted that in the present embodiment, the

spectroscopic characteristics of lenses lla and image

10 sensing device 12a are different from the spectroscopic
characteristics of lenses 1llb and image sensing device
12b.

White balance control value setting circuit 117

generates a white balance control value predetermined in

15 accordance with the spectroscopic characteristics of
lenses lla and image sensing device 12a so that the image
of an object captured by lenses lla is reproduced on the
picture plane of the receiver with the coloxr closest to
the color viewed by human eyes. Meanwhile, white balance

20 control value setting circuit 118 generates a white
balance control value predetermined in accordance.with the
spectroscopic characteristics of lenses 11b and image
sensing device 12b so that the image of the object
captured by lenses 1llb is reproduced on the picture plane

25 of the receiver with the color closest to the color viewed
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by human eyes.

White balance switching circuit 119 under the control
of switching control circuit 5 applies either of the white
balance control wvalue generated by white balance control
value setting circuit 117 and the white balance control
value generated by white balance control value setting
circuit 118 to white balance circuit 116.

White balance switching circuit 119 is controlled by
switching control circuit 5 to operate in relation with
switching circuit 3.

More specifically, switching control circuit 5
controls the internal comnection state of white balance
control switching circuit 119 so that the white balance
control value generated by white balance control value
setting circuit 117 is applied to white balance circuit
116 when the output signal of conversion portion 200a is
supplied to video signal producing portion 300, and the
white balance control value generated by the white balance
control value setting circuit 118 is applied to white
balance circuit 116 when the output signal of conversion
portion 200b is applied to video signal producing-portion
300.

White balance circuit 116 controls the gains of the
primary color signals R, G and B from matrix circuit 111

so that the white balance control value from white balance
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control switching circuit 119 matches the average level of
each of the color diffefence signals R ~-Yand B~ Y for
one picture plane.

White balance circuit 116 therefore controls the
gains of primary color sigﬁals R, G and B based on the
white balance control value suitable for the spectroscopic
characteristics of lenses lla and image sensing device 12a
during the period when the electrical signal corresponding
to the image of the object captured by lenses lla is
supplied to wvideo signal producing portion 300, and based
on the white balance control value suitable for the
spectroscbpic characteristics of lenses 1lb and image
sensing device 12b during the period when the electrical
signal corresponding to the image of the object captured
by lenses 11lb is supplied to video signal producing
portion 300. Consequently, a white-balanced chroma signal
C is produced in wvideo signal ‘producing portion 300 from
any one of the output signals of conversion portions 200a
and 200b.

If the white balance control value cannot be switched
as stated above, in other words if white balance éircuit
116 controls the gains of the primary color signals R, G
and B based on the same white balance control value to
both of the electrical signals from conversion portions

200a and 200b, the difference between the color reproduced
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by the chroma signal C produced from the output signal of
the conversion portion 200a and the actual color will be
different from the difference between the color reproduced
by the chroma signal C produced from the output signal of
conversion portion 200b and the actual color, due to the
difference between the spectroscopic characteristics of
lenses lla and image sensing device 12a and the
spectroscopics characteristics of lenses 11b and image
sensing device 12b. If the white balance control value is
fixed to the one suitable for the spectroscopic
characteristics of lenses lla and image sensing device 1l2a
(or lenses 1lb and image sensing device 12b), an white-in
balanced image is reproduced by the chroma signal C
produced from the output signal of conﬁersion portion 200Db
(or 200a). As a result, it will be impossible to
reproduce the object image captured by lenses lla and the
object image captured by lenses llb as a white-balanced
image.

Switching circuit 3 is controlled by switching
control circuit 5 to apply selectively either one of an
electrical signal having its level controlled by AGC
circuit 1l4a and an electrical signal having its level
controlled by AGC amplifier 14b.- Switching control
circuit 5 in response to the output signal of an external

switch 6, outputs a first signal by which the internal
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-7/_ A reading head HR reads the signal recordedIonHkhgggésaégéééﬁgﬁe 404
and -applies the read signal to a repro- ducing gmlifirEPLAQED Reprgducing
anplifier 405 anplifies the signal from :

connection state of switching circuit 3 can be controlled
so that the switching circuit é applies the output signal
of AGC amplifier l4a to video signal producing portion
300, or a second signal by which the internal connection

5 state of switching circuit 3 can be controlled so that
switching circuit 3 applies the output signal of AGC
amplifier 14b to video signal producing portion 300.

External switch 6 includes, for example, an operation

key 610 for selecting a mode to instruct switching control

10 circuit 5 to output the first signal and second signal (or
the second signal and first signal) in the first half and
second half of each field period, respectively, an
operation key 620 for selecting a-mode to instruct
switching control circuit 5 to output the first signal (or

i5 second signal) in a part of serial prescribed horizontal
scanning periods in each field period and output the
second signal (or the first signal) in all the other
periods, an operation key 630 for selecting a mode to
instruct switching control circuit 5 to output only the

20 first signal in all the field periods, and an operation
key 640 for selecting a mode to instruct switchiné control
circuit 5 to output only the second signal in all the
field periods.

By operation key 610, the first and second halves of

25 the video signal of each field output from output circuit
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115 correspond to the optical images captured by different
lenses 1la and 1l1b, respectiveiy. Therefore in this case,
as shown in Fig. 10(a), the top half of either one of the
object images captured by lenses lla and 11b and the’
bottom half of the other object image are reproduced in
combination. By operation key 620, the video signal of
each field output from output circuit 115 corresponds to
the object image captured by lenses lla (or the object
image captured by lenses 11b) in, only a part of serial
prescribed horizontal scanning periods and corresponds to
the object image captured by lenses (or the object image
captured by lenses 1lla) in all the other periods.
Therefore, as shown in Fig.'lo (b} a part of one object
image of the object image captured by lenses 1lla and the
object image captured by lenses 11b is reproduced on the
other object image like a window on the picture plane of
the receiver by the video signal from output circuit 115.
By operation key 630, the video signals of all the fields
output by output circuit 115 correspond to the object
image captured by lenses lla. In this case, only the
object image captured by lenses lla is reproduced on the
entire picture plane of the receiver. Conversely, by
operation key 640, the video signals od all fields output
by output circuit 115 corxrespond to the object image

captured by lenses 1llb. Therefore, only the object image
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chronm-signal is applied to a high band converter 3 QhHh@m¢END verter
407 returns the frequency band of the | ow band cd V¢ r% mhAceEm signal
output fromlow pass filter 406 to the band it wak- -
ver.sion by | ow band converter 402, and thus prOV|des the original chroma

5|gnal C. The original chroma sig-

captured by lenses 11lb is reproduced on the picture plane
of the receiver. Switching between operation keys 630 and
640 makes it possible to instantaneously switch the image
on the picture plane from the object image captured by

5 lenses lla to the object image captured by lenses 1l1b or
vice versa.

As in the foregoing, according to the image sensing
apparatus with two-picture image processing function, the
image captured by conversion portion 200a and the image

10 ‘captured by conversion portion 200b are switched or
combined to be reproduced on one picture plane. Thus, the
function implemented by the system shown in Fig. 9 can be
implementéd in a structure with a-small. circuit scale
advantageous for cost reduction as well as size reduction.

15- Conversion portions 200a and 200b are provided as
independent units each electrically connected to switching
circuit 3. The unit formed as conversion portion 200a and
the unit formed as conversion portion 200b are structured
physically movable independently from each other. The

20 usexr can therefore independently select between the object
image captured by lenses lla and the object image'captured
by lenses 11b.

Although in the above-stated embodiments, the images
which can be reproduced 6n one picture plane are the

25 object image captured by two optical systems, the object
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images can be captured by three or more optical systems.
In this case, additional conversion portions each having
an identical structure to each conversion portion 200a,
200b are provided, and a switch circuit for switching

5 between the output signals of these conversion portions
and applying one of the signals to video signal producing
portion 300 may be provided between these conversion
portions and video signal producing portion 300.

Fig. 2 is a block diagram schematically showing the

10 basic entire structure of a high zoom magnification image
sensing apparatus in accordance with another embodiment of
the present invention.

Referring to Fig. 2, the image sensing apparatus

includes two conversion portions 200a and 200b, a signal

15 switching circuit 3 and a switching control circuit 5 for
selecting either one of the output signals of conversion
portions 200a and 200b, a signal processing portion 300
for producing a video signal of a prescribed form based on
the selected output signal, an external switch 710 for

20 changing the zoom magnification of conversion portion
200a, an external switch 720 for changing the zoom.
magnification of conversion portion 200b, a wide angle end
detection portion 18 for detecting that the zoom
magnification of conversion portion 200a is minimum, and a

25 telescopic end detection portion 19 for detecting that the
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zoom magnification of conversion portion 200b is maximum.

In the present embodiment, lenses lla and 1lb include
zoom lenses 110a and 110b, respectively. The movement of
zoom lens 11l0a along the optical axis X1 of lenses lla by
the control of external switch 710 changes the focal
distance of lenses lla. An object can therefore be image-
sensed by conversion portion 200a with the zoom
magnification being changed.

Similarly, the movement of zoom lens 110b along the
optical axis X of lenses 1lb by the control of external
switch 720 serially changes the focal distance of lenses
11b. An object can be image-sensed by conversion portion
200b with the zoom magnification being changed.

Fig. 3 is a representation showing the relation
between the range of change of the focal distance of
lenses lla and the range of change of the focal distance
of lenses 1lb.

Now referring to Figs; 2 and 3, the focal distance of
lenses lla can be changed from maximum f1 to minimum £2 by
moving zoom lens 110a along the optical axis X1.

Meanwhile the focal distance of lenses 1lb can be changed
froﬁ maximum £2 to minimum £3 by moving zoom lens 110b
along the optical axis X2. Thus, the minimum focal
distance of lenses lla is set to be equal to the maximum

focal distance of lenses 1l1lb.

~-46-

and



O THIS Shcz v DLEN
namce ‘signal Y from FM denodul ator 409, and reprolf duceSemRiLAGE®O Si
whi ch a video i nmage can be reproduced on the pict
receiver. The reproduced video signal is applied to the receiver through an
output circuit 411. The inmage sensed by inmage sensing portion 100 can

The shorter the focal distance of lenses is, at the
lower zoom lens magnification an object can be captured by
the lenses. Therefore, when the focal distance of lenses
lla is f1 and f2, the zoom magnification of conversion

5 portion 200a becomes maximum and minimum, respectively.
When the focal distance of lenses 11b is £2 and £3, the
zoom magnifications of conversion portion 200b becomes
maximum and minimum, respectively.

The position of the zoom lens on the optical axis

10 where the zoom magnification is maximum is called
telescopic end, while the position of the zoom lens on the
optical axis where the zoom magnification becomes minimum
is called wide angle end.

Referring to Fig. 2, the operations of lenses lla and

15 11b, image sensing devices lla and 11b, CDS circuits 13a
and 13b, and timing generator 240 and synchronizing signal
generator 250 are substantially identical to those in the
above-stated embodiments. Description therefore will not
be repeated thereon. Signal processing circuit 300 can

20 also have an identical structure to, for example, video
signal producing portion 300 in Fig. 1. .

Switching control circuit 5 switches a signal to be
supplied to signal processing circuit 300 not only in
response to key input of an external switch 6a as is the

25 case with the above~described embodiment, but alsoc in

~47-



theref'ore be provided in arbitrary time except for Hggiirgﬁﬁﬁkﬁ%ﬁﬁ§*ﬁb“the

| mage, by reproducing the video signal fromthe nmag

i0

15

20

25

response to the output of wide angle end détection portion
18 and the output of telescopié end detection circuit 19.

External switch 6 is formed, for example, similarly
as the case in the above-stated embodiment (see Fig. 1).
Thus, also in the present embodiment, the object image
captured by lenses lla and the object image captured by
lenses 1lb can instantaneously be switched or combined to
be reproduced on picture plane.

Therefore, when the zoom magnification of conversion
portion 200a and the zoom magnification of conversion
portion 200b are set to be different values operating
external switches 710 and 720, an object image can be
reproduced on one picture plane at different zoom
magnifications, or reproduced with the zoom magnification
instantaneously switched, by operating external switch 6.

Wide angle end detection portions 18 detects a serial
movement of zoom lens 110 a to the wide angle end at the
time of image sensing by optical system lla, and applies a
detection signal S1 to switching control circuit 5 in
response to the detection.

Telescopic end detection portion 19 detects a serial
novement of zoom lens 110b to the telescopic end at the
time of sensing by optical system 1llb, and applies a
detection signal S2 indicating the detection to switching

control circuit 5.
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Switching control circuit 5, in response to the
signal S1, controls signal swifching circuit 3 so that the
output signal of conversion portion 200b is applied to
signal processing circuit 300 regardless of a key input to
external switch 6, while, in response to the signal S22,
controls signal switching circuit 3 so that the output
signal of conversion portion 200a is applied to signal
processing circuit 300 regaxrdless of a key input to
external switch 6.

Therefore, if the user initially applies the output
signal of conversion portion 200b to signal processing
circuit 300 using operation key 640 and takes the object
with lenses 1llb while serially inereasing the zoom
magnification by operating external switch 720, the signal
to be applied to signal processing circuit 300 is switched
to the output signal of conversion portion 200a at the
time when the zoom magnification of lenses 11b reaches its
maximum. Then, if the user thereafter takes the same
object with lenses lla while increasing the zoom
magnification of lenses lla by operating external switch
710, the signal output from signal processing circuit 300
is switched to the one corresponding to the object image
sensed at the zoom magnification of lenses lla.

More specifically, if the zoom magnification of

lenses 1lla is gradually increased right after the zoom
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ki-nds of vi deo signal obtained

magnification of lemses 11lb is changed to its maximum, the
object image expanded at the maximum zoom magnification by
lenses 11b is reproduced on the picture plane of the
receiver and then the object image expanded at the minimum

5 zoom magnification of lenses lla which is higher than the
ninimam zoom magnification of lenses 11b.

Conversely, when the user initially image-senses an
object with lenses lla by applying the output signal of
converéion portion 200a to signal processing circuit 300

10 using operation key 630 while decreasing the zoom
magnification, operating the external switch 710, the
signal applied to signal processing circuit 300 is
switched to the output signal of conversion portion 200b
at the time when the zoom magnification by lens 1lla

15 becomes minimum. If then the user operates external
switch 720 thus decreasing the zoom magnification and
image-senses the same object with lenses 1lb, the video
signal of the object image produced at a lower zoom
magnification than before is output from signal processing

20 circuit 300.

More specifically, if the user continues to decrease
the zoom magnification of lenses 11b right after changing
the zoom magnification of lenses lla to the minimum, the
object image reduced at the minimum magnification of

25 lenses lla is reproduced on the picture plane of a
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receiver (not shown) and then the object image reduced at
the minimum magnification of lense 11b which is lower than
the minimum magnification of lense lla is reproduced.

According to tﬁe present embodiment, an object can be
image-sensed while changing the zoom magnification in a
very wide range corresponding to the sum of the change
range of the zoom magnification (A-B) possible by one zoom
lens 110a and the change range of the zoom magnification
(B-C) by the othef zoom lens 110b. It is therefore
possible to take an object at a greatly higher zoom
magnification compared to conversional ones, without
increasing the sizes of zoom lenses 110a and 110b.

Fig. 4 is a block diagram schematically showing the
basic entire structure of a camcorder in accordance with
another embodiment of the present invention.

Referring to Fig. 4, the camcorder includes an image
sensing portion 100 basically having the structure shown
in Fig. 1, and a recording portion 400 provided with a
field memory 412.

Image sensing portion 100 includes two conversion
portions 200a and 200b, a switching circuit 3 and a
switching control circuit 50 for selecting either one of
the output signals of conversion portions 200a and 200b,
and a video signal producing portion 300 for producing a

video signal including a luminance signal Y and a chroma
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signal C, in response to the signal selected by switching
circuit 3.
The operations of lenses lla and 1llb, image sensing
devices 12a and 12b, CDS circuits 13a and 13b, and a
5 timing generator 240 and a synchronizing signal generator
250 are substantially identical to those in the above-
stated embodiments, and, therefore, a description will not
be repeated.
A preprocessing circuit 20a conducts to an electrical
10 signal from CDS circuit 13a, for example, various
correction processing and other processings, which
processings are included in processing to be conducted
prior to input to video signal preducing portion 300, such
as gain control processing as conducted by AGC amplifier
15 14a and AGC contrel circuit 15a in Fig. 1. .
Similarly, a preprocessing circuit 20b conducts to an
{ electrical signal from CDS 13b, various correction
processing and other processings, which processings are
included in prpcessing to be conducted prior to input into
20 video signal producing portions 300, such as gain control
processing as conducted by AGC amplifier 14b and AGC
control circuit 15b in Fig. 1.
As opposed to switching control circuit 5 shown in
Figs. 1 and 2, switching control circuit 50 is controlled

25 by a synchronizing signal generated by synchronizing
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tained by sensing the i mages of different objects at
FIG -9, this systemincludes two i mage sensing porti
having identical structures, an output circuit 4 for
signal to a receiver (not shown) and a switching circuit 3 for sw tching
betﬁfen t he out put signal of imge

signal generator 250 and controls switching circuit 3 so
that the output signal of conversion portion 200a and the
output signal of conversion portion 200b are alternately
selected for every 1 field.
5 Video signal producing portion 300 has a structure

similar to video signal producing portion 300 shown in
Fig. 1. An encoder 350 corresponds to circuits 18 and 19
for producing a luminance signal Y and circuits 100-113,
118 and 119 for producing a chroma signal C among the

10 internal circuits of video signal producing portion 300
shown in Fig. 1. The luminance signal Y and chroma signal
C produced by encoder 350 are both applied to recording
portion 400.

Fig. 5 is a timing chart for illustrating the

15- switching timing of signals applied to video signal
producing portion 300 from switching circuit 3.

Referring to Fig. 5, switching control circuit 50
switches the internal connection state of switching
circuit 3 during each vertical blanking period of the

20 video signal (Fig. 5 (a)) produced by video signal
producing portion 300. Thus, the output signal of
conversion portion 200a and the output signal of
conversion portion 200b are switched for every 1 field
period of the video signal and alternately applied to

25 video signal producing portion 300 (Fig. 5 (b)).
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Therefore, the luminance signal Y and chroma signal C
corresponding to the object image captured by lenses lla
and the luminance signal Y and chroma signal C
corresponding to the object image captured by lenses 11b

5 are switched for every one field period and alternately
applied to recording portiomn 400.

Recording portion 400 includes, in addition to the
structure of recording portion 400 in Fig. 8, a field
memory 412, a switching circuit 413, a switching control

10 circuit 415 for controlling switching circuit 413, and an
external switch 8 used by the user for operating switching
control circuit 415. The structures and the operations of
the other parts of recording portions 400 are similar to
conventional ones, except for field memory 411, switching

15 circuit 412, switching control circuit 415, and external
switch 8.

L Fig. 6 is a timing chart for illustrating the
switching timing of a signal applied to output circuit 411
from switching circuit 413. In the following description,

20 Fig. 6 is also referred to.

A video signél corresponding to an object image
captured by lenses lla and a video signal corxresponding to
an object image captured by lenses 1llb are alternately
precoded on a magnetic tape 404 by one by one basis.

25 Thus, at the time of reproduction, the wvideo signal
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corresponding to the object image captured by lenses and
the video signal correéponding to the object image
captured by lenses 1lb are alternately output from mixing
amplifier 410 each for 1 picture plane (see Fig. 6 (a)).

Field memory 412 after storing the video signal from
mixing amplifier 410 on 1 field basis reads the
stored signal and applies the read signal to switching
circuit 413. The output signal of field memory 412 as
shown in Fig. 6 (b), is a signal 1 field period delayed
from the output signal (see Fig. 6 (a)) of mixing
amplifier 410.

Switching control circuit 415, in response to a key
input to external switch 8, contrels the internal
connection state of switching circuit 413 so that the
output signal of field memory 412 and the output signal of
mixing amplifier 410 each for 1 fieldlare alternately
applied to output circuit 411:

External switch 8 includes, for example, an operation
key 810 for reproducing an object image captured by lenses
1la among images recorded as a video signal on magnetic
tape 404, and an operation key 820 for reproducing an
object image captured by lenses 1l1b.

Switching control circuit 415 in response to a key
input to operation key 810 controls switching circuit 413

so that the output signal of mixing circuit 410 is applied
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100a and 100b are the sane as those in the case of the conven-

to output circuit 411 during the period when the output
signal of mixing amplifier 410 is a video signal
corresponding to the object image captured by lenses lla
and the output signal of field memory 412 is applied to
output circuit 411 in the other periods. As can be seen
from Figs. 6 (a) and (b), when the output signal of mixing
amplifier 410 is switched from the video signal for 1
field of the object image captured by lenses lla to the
video signal corresponding to the object image captured by
lenses 11b, a signal the same as the video signal for this
1 field is output from field memory 412.

Accordingly, among video signals recorded on magnetic
tape 404 the video signal of the object. image captured by
lenses lla is serially output twice from switching circuit
413 for 1 field, and therefore only the video signal of
the object image captured by lenses lla is supplied to
output circuit 411.

In response to a key input to operation key 820,
switching control circuit 415, as opposed to the
foregoing, control switching circuit 413 so that the
output signal of mixing amplifier 410 is applied to output
circuit 411 during the period when the output signal of
mixing amplifier 410 corresponds to the object image
captured by lenses 11b while the output signal of field

memory 412 is applied to output circuit 411 during the
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cotresponding to the optical imge of the object capturedibjLAGBses 1 S
therefore output fromthe adder 114a of inmge sensi
Simlarly, a video signal corresponding to the optical image of the object
captured by lenses 11b is output fromthe adder

other periods.

When the output signal of mixing amplifier 410 is
switched from the video signal for 1 field of the object
image captured by lenses llb to the one corresponding to

5 the object image captured by lenses lla, a video signal
the same as the video signal for this 1 field is output
from field memory 412 (see Figs. 6 (a) and (b)).
- Therefore in this case, as shown in Fig. 6 (b) the video
signal of the object image captured by lenses 1lb among
10 the video signals recorded on magnetic tape 404 is
serially output by 1 field twice, and, therefore only the
video signal of object image captured by lenses 11b is
supplied to output circuit 411.
Operating operation key 810 therefore allows
15 reproduction of the object image captured by lenses lla
while operating operation key 820 allows reproduction of
the object image captured by lenses 11b.

As in the foregoing, in accordance with the camcorder
of the present embodiment, the wvideo signal of the object

20 image captured by lenses 1la and the video signal of the
object image captured by lenses 1lb are alternately
recorded on magnetic tape 404 by 1 field at the time of
recording and either one of the -object image captured by
lenses 1lla and the object image captured by lenses 11b is

25 selectively reproduced, by applying the video signal read
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114b of. i mage sensing portion 100b. The vi deo si hugutpu §ﬁif€ﬁia ders
1i4a and 114b are applied to output circuits |15 and " ="tively
and also applied to switching circuit 3. Switchin 3 under the
control of switching control circuit 5 selectively supplies either the
'vpefo signal from adder

from magnetic tape 404 and the signal obtained by delaying
the video signal for time period corresponding to 1 field
period while switching between these signals by an
appropriate timing at the time of reproduction.

5 At the time of recording, each of the output signals
of conversion portions 200a and 200b is applied to video
signal producing portion 300 for every 1 field period.
Accordingly, in the case of interlace method, the
luminance signal Y and chroma signal C of the object image

10 captured by lenses lla is produced only from one field
(first field) signal of two field (hereinafter referred to
a first field and a second field) constituting each frame
among output signals of conversiom portion 200a (Fig. 6
(d))- Similariy, the luminance signaly and chroma sigﬁal
15- C of the object image captured by lenses 1llb are produced
only from the signal of the second field among the output
{ signals of conversion portion-200b (Fig. 6 (e}).
More specifically, a signal corresponding to either
one of the first and second fields is removed each from of
20 the output signals of conversion portions 200a and 200b at
the time of recording. A video signal for each field
recorded on magnetic tape 404 is therefore serially
applied twice to output circuit ‘411 for interpolating
signals which can replace the removed video signals of the

25 second field between the first field video signals of the
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circuit 4 externally outputs the video signal supplii ed fggplgmggchingL
circuit 3. Inthis system a video signal output fromerther—ege—at—eit put
circuits 4, 115a and 115b is applied to the receiver (not shown). If only
thg i'mage of the object

object image captured by lenses lla among video signals
recorded on magnetic tape 404 and for interpolating the
signal which can replace the removed video signals of
first field video signal between the second field video

5 signals of the object image captured by lenses 1lb among
the video signals recorded on magnetic tape 404.

More specifically, in this embodiment, the interlaced
video signal of the first (or second) field at the time of
recording is substituted by the not interlaced video

10 signal of the second (or first) field at the time of
reproduction. Each frame of the output video signal of
output circuit 411 is constituted by two fields formed of
the same video signal.

Although the present invention has been described and

15— illustrated in detail, it is clearly undexrstood that the
same is by way of illustration and example only and is not
to be taken by way of limitation, the spirit and scope of
.the present invention being limited only by the terms of
the appended claims.

20
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CLAIMS ;

1. An image sensing apparatus, comprising:
a first optical system (lla, 17a) for taking up
first external light foxrming the optical image of a first

object;

(€3]

a second optical system (1l1lb, 17b) for taking up
second external light forming the optical image of a
second object;

first conversion means (2000a) for converting the
optical image of the first object formed by said first

10 external light taken up by said first optical system (lla,
17a) into a first electrical signal;
second conversion means (2000b) for converting the
optical image of the second object formed by said second
external light taken up by said second optical system
~ 15 {(11b, 17b) into a second electrical signal;
electrical signal selection means for selecting
either one of said first electrical signal converted hf
said first conversion means (2000a) and said second
electrical signal converted by said second conversion
20 means (2000b); and

video signal producing means {300) for producing a

video signal based on the electrical signal selected by

said electrical signal selection means (3).
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2. The image sensing apparatus as recited in claim
1, wherein

said first conversion means (2000a) includes first
generation means (12a) for generating an electrical signal
at a level in accordance with the intensity of said first
external light taken up by said first optical system (1lla,
17a), and first level control means (l4a, 15a) for
controlling the level of the electrical signal generated
by said first generation means (12a) at a prescribed
level, and

said second conversion means {2000b) includes second
generation means (12b) for generating an electrical signal
at a level in accordance with the intensity of said second
external light taken up by éaid second optical system
(11b, 17b), and second level control means (14b, 15b) for
controlling the level of the electrical signal.generated
by said second generation means {(12b) at said prescribed

level.

3. The image sensing apparatus as recited in claim
2, wherein

said first optical system (lla, 17a) includes first
lens means (lla) for emitting said first external light
upon said first generation means (12a), and first incident

light amount control means (17a) for controlling the
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amount of incident light from said first lens means (lla)
to said first generation means (l2a) at a prescribed
amount, and

said second optical system (1llb, 17b) includes second
lens means for emitting said second external light upon
said second generation means (12b), and second incident
light amount control means (l7a) for controlling the
amount of incident light from said second lems (1llb) to
said second generation means (12b) at said prescribed

amount.

4. The image sensing apparatus as recited in claim
3, wherein

said first incident light amount control means (17a)
includes iris means (17a) provided between said first lens
means (lla) and said first generation means (12a}, and

said second incident lighf-amount control means (17b)

‘includes iris means (17b) provided between said second

lens means (11b) and said second generation means (12b).

5. The image sensing apparatus as recited in claim
1, wherein

said first electrical signgl includes a color signal
component (R, G, B) indicating color information on said

first object,
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said second electrical signal includes a color signal
component (R, G, B) indicating color information on said
second object,

said video signal producing means (300) includes
extréction means (iOO, 111) for extracting said color
signal component (R, G, B) from said selected electrical
signal, and white balance adjustment means (116-119) for
controlling the gain of the color signal component (R, G,
B) extracted by said extraction means (110, 111) foxr white
balancing adjustment, and

said white balance adjustment means (116-119)
controls the gain of said extracted color signal component
based on a first value when said selected electrical
signal is said first electrical signal, and controls the
gain of said extracted color signal component based on a
second value when said selected electrical signal is said

second electrical signal.

6. The image sensing apparatus as recited in claim
5, wherein

said first value is predetermined in accordance with
the optical characteristics of said first optical system
(1la, 17a) and said first conversion means so that the
video signal produced by said wvideo signal producing means

(300) allows reproduction of a white-balanced image when
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whi ch can control the internal connect dﬂﬂﬁﬁéﬁéTdﬁﬁéﬁfﬁ%H’ng
circuit 3 so that—switching circuit 3 applies a vidgo si ghéf LAGRH | L
sensing portion

l“rCUIt 4 and a second-signal which can
control the int m \H state of switching circuit 3 so that

_SWthhing circu

10
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10
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IMes sa ¥ideo signal from

said selected electrical signal is said first electrical
signal, and

said second value is predetermined in accordance with
the optical characteristics of said second optical system
and said second conversion means so that the video signal
produced by said video signal producing means allows
reproduction of a white-balanced image when said selected

electrical signal is said second electrical signal.

7. The image sensing apparatus as recited in claim
6, wherein

said white balance adjustment means (116-119)
includes;

first value generation means (117) for generating
said fixrst wvalue,

second value generation means (118) for generating
said second value,

value selection means (119) responsive to the
selection operation of said electrical signal selection
means (3) for selecting either one of said first value
generated by said first value generation means (117) and
said second value generatéd by'said second value
generation means (118), and

gain control means {116) for controlling the gain of

said extracted color signal component (R, G, B) based on
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a‘signal applied to’ SmAtChlng circurt-3 fromsw t lit 5

fromthe first sign si gnal and t he timng of switching the
signal fromthe sec3 l njﬂﬂﬁrﬂ first signal can be sonehow
deglgnated an |nage*pr@ uce e i mage

the value selected by said value selection means (1139).

8. The image sensing apparatus as recited in claim
1, wherein

said first optical system (lla, 17a) includes first
lens means (110a) with a variable focal distance,

5 said second optical system includes second lens means

(110b) with a variable focal distance, and

the minimum value of the focal distance of said first
lens means (110a) is equal to the maximum value of the

focal distance of said second lens means (110b).

9, The image sensing apparatus as recited in claim
8, further comprising:

first detection means (18) for detecting that the
focal distance of said first lens means (ll0a) becomes

5 minimum, when said selected electrical signal is said

- first electrical signal; and

first selection control means (500) responsive to the
detection output of said first detection means (118) for
causing said electrical signal selection méans to select

10 said second electrical signal.

10. The image sensing apparatus as recited in claim

9, further comprising:
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sensi hg of *i nage sensi ng portion 100a and an i nage &f%ﬁ%ggﬁ, iy’ ﬁfﬁ
sensing of the inmge sensing portion-100b can be display Livel 'or

in conbina- tion on a | ane. When switching control C|rcuit
S5 continues to out put’ﬂ"mJ HW ﬁm and thus only the object inage
ca@tured by | enses 1la*i s¢ "

second detection means (19) for detecting that the
focal distance of said second lens means {(110b) becomes
5 maximum, when said selected electrical signal is said
second electrical signal; and
selection means (500) responsive to the detection
output of said second detection means (13%) for causing
said electrical signal selection means to select said

10 first electrical signal.

11. An image sensing apparatus as recited in claim
1, further comprising:
selection control means (50) for causing said
electrical signal selection means (3) to alternately
5 select said first electrical signal and said second
electrical signal for every 1 field period;
a recording medium (404);
recording means (401-403, HW) for recording the video
signal produced by said video signal producing means (300)
10 on said recording medium (404);
reproduction means for reproducing said video signal
from said recording medium (404);
delay means (404) for delaying the video signal
reproduced by said reproduction.means (HR, 405-410) by
15 time period corresponding to 1 field period; and

switching means (413) for switching between the video
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second signal. Siml [Iu" M ' sy control circuit 5 continues to ©’
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signal delayed by said delay means (412) and the video
signal reproduced by said reproduction means (HR, 405-410)

for every 1 field period for output.

12. The image sensing apparatus as recited in claim
11, further comprising:
¢ first switching timing control means for controlling
the switching timing of said switching means (413) so that
5 said reproduced video signal is output from said switching
means {413) during the period when said reproduced video
signal is a video siénal produced by said video signal
producing means (300) based on said first electrical
signal, and said delayed video siénal i$ output from said
10 . switching means (413) during the other periods; and
second switching timing control means (820, 415) for
controlling the switching timing of said switching means
(413) so that said reproduced'video signal is output from
‘said switching means during the period when said
15 reproduced video signal is a video signal produced by said
video signal producing means {300) based on said second
electrical signal, and said delayed video signal is output

from said switching means (413) during the other periods.

13. The image sensing apparatus as recited in claim

11, wherein said delay means (413) is a field memory.
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i mage' of the object captured by | enses 11b is di spl aypdHESHEET HASIBEEN
pi-cture plane, the rﬂage~dfsplayed-on the picture pldne caRERLACED

i nstant aneousl y smﬁt of t he obj ect captured by Tenses la
by switching the out ll 4@&3 ching control circuit 5 to the first
srefal. Furthernore, i cheLSWit ti n1ng of the

14. A method of operating an image sensing apparatus
including a first optical system (1lla, 17a) for taking up
first external light for forming the optical image of a
first object and a second optical system (11b, 17b) for

5 taking up second external light forming the optical image
of a second object, comprising the steps of:

converting said optical image of first object formed
by said taken up first external light into a first
electrical signal;

10 converting said optical image of second object formed
by said taken up externmal light into a secénd electrical
signal; .

selecting either one of said converted first
electrical signal and said converted second electrical

15 signal; and

producing a video signal based on said selected

electrical signal.

15. The method of operating as recited in claim 14,
further comprising the step of equalizing the level of
said first electrical signal and the level of said second

electrical signal.

16. The method of operating as recited in claim 14,

wherein

~68—~



|

out’put * signal of switching control circuit 5 is controlled se-that—y;
out put signal of switching control circuit 5 is the‘f”Té

| _
lorgizgnads PREN
same prescribed period in any-field.period and the §econdpgpgh@EDi n

T gy

. "L{

said first electrical signal includes a color signal
component (R, G, B) indicating color information on said
5 first object,
said second electrical signal includes a coloxr signal
component (R, G, B) indicating color information on said
second object,
the spectroscopic characteristic of said first
10 optical system (lla, 17a) and the spectroscopic
characteristic of said second optical system (1lb, 17b)
are different from each other, and
said video signal producing step ;ncludes a step of
extracting said color signal components from said selected
15 electrical signal, and a step of controlling the gain of
said extracted color signal component for adjusting white
balance,
said controlling step including a step of
conducting different gain controls to said extracted color
20 -signal component (R, G, B) between when said selected
electrical signal is said first electrical signal and when
said selected electrical signal is said second electrical

signal.

17. A method of operating an image sensing apparatus
including a first optical system (lla, 1l7a) for taking up

first external light forming the optical image of a first
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REPLACEMENF SHEET of the image of the object captured| HyiiS 8HSES HAS BaRM :
part of the image of the object captured by lenses | ar e RERUNOERD to Hle
reproduced on a single picture prane. =
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object, and a second optical system (11lb, 17b) for taking
5 up second external light forming the optical image of a

secbnd object, wherein

said first optiéal system (lla, 17a) includes first
lens means (ll0a) having a variable focal distance, said
second optical system (1lb, 17b) includes second lens

’ 10 means with a variable focal distance, and

the minimum value of the focal distance of said first
lens means (110a) is equal to the maximum value of the
focal distance of said second lens means (110b),
comprising the steps of:

15 converting said optical image of first object formed
by the external light taking up by said first optical
system (lla, 17a) into a first electrical signal,

converting said optical image of second object formed

by the external light taken up by said second optical

Lo~

20 system (1lb, 17b) into a second electrical signal,
selecting eithexr one of said converted first
electrical signal and said converted second electrical
signal,
controlling said selection, and
25 producing a video signal based on said selected
electrical signal, wherein
said controlling step includes a step

controlling said selection so that said first electrical
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signal is selected by said selection during the period
when the focal distance of said first lens means (110a) is
changing, and said second electrical signal is selected by
said selection in reéponse t6 that the focal distance of

said first lens means becomes minimum by said change.

18. The method of operating as recited in claim 17,
wherein said controlling step further includes a step of
controlling said selection so that said second electrical
signal is selected by said selection during the period
when the focal distance of said second lens means (110b)
is changing, and said first electrical signal is selected
by said selection in response to that the focal distahce
of said second lens means (110b) becomes maximum by said

change.

19. A method of operating an image sensing apparatus

including a first optical system (lla, 17a)} for taking up

first external light forming the optical image of a first
object, a second optical system (1llb, 17b) for taking up
second external light forming the optical image of a
second object, and a recording medium.(404) for recording
a video signal, comprising the steps of:

converting said optical image of first object formed

by said taken up first external light into a first
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by 'l enses Ila-(er—11b)._and the hottom half of the pbjif#eSHERAG¥ECAPt ured by

| enses 11b (or ined and displayed. Thi swi tRERIHEET m ng of the
out put si gnal ”ﬂmﬂ , ﬂiﬁrol circuit 5 is confrolTed so that the
out put si gnal (LN rol circuit 5is the first signal (or the

.sngpd signal) in a part of serial prescribed

10 electrical signal;
converting said optical image of second object formed
by said taken up second external light into a second
electrical signal;
alternately selecting said converted first electrical
15 signal and said converted second electrical signal for
every 1 field;
producing a video signal based on said selected
electrical signal;
recording said produced video signal on said
20 recording medium (404);
reproducing said video signal from said recoxding
medium (404);
delaying said reproduced video signal for time period
corresponding to 1 field period;
25 alternately selecting said delayed video signal and
= said reproduced video signal for every 1 field period; and
sequentially externally outputting said selected

video signal.

20. The method of operating as recited in claim 139,
further comprising the steps of:

controlling said video signal selection so that said
reproduced video signal is selected during the pexriod when

5 said reproduced video signal is a video signal produced
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heri Zont al* scanni ng ield period,bgg&ég;adﬁHmﬁééﬁd si gnal
(or the first Slgnallm""(ﬂﬂﬂ“mluﬂrﬁ[!ltr hori zont al |jscannkeri soeEb ods, and a
conmbi ned i nage as shdWwn Sin*FI% % i*s reproduced o pl ane of the
receiver. Mire specifically, the imge of the object captured by lenses |1b

(QL 1l'a) is displ ayad®n dfe<alld ' 8irst electrical signal, and said

delayed video signal is selected during the other

periods; and
controlling said video signal selection so that
5 said reproduced video signal is selected during the
period said reproduced video signal is a video signal
produced based on said second electrical signal, and
said delayed video signal is selected during the other

periods.

10 21. An image detection apparatus comprising
first and second optical imaging systems (1la, 11b)
for capturing respective first and second object views
and forming images thereof;

first and second image sensing and converting

15 means (200a, 200b) for sensing the respective images
formed by said first and second optical imaging
systems and for «converting said images into
corresponding first and second respective electrical

! signals;

20 switchable signal selection means (3) for
selecting either of said first and second electrical
signals, and

signal processing means (300) for processing the
electrical signal selected by said switchable signal

25 selection means to produce a video signal, said signal
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pi eture. plane with
“i-mage captured by |

sensi ng appara- tus, *the sﬁenfmhfch can process p
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nages

produced by sensing the |nages of different objects at a time to be an

|newe whi ch can be

10

PESLEY £y Oheal® Officluding signal adjustment means
(116) for adjusting a signal parameter and control
means (117, 118, 119) for controlling the operation of
said adjustment means in accordance with the operation

of said signal selection means.

22. An image detection apparatus according to
claim 21 wherein said control means includes means
(119) for selecting between first and second
predetermined control values in accordance with said
operation of said signal selection means, and wherein
said signal adjustment means (116) is arranged to
apply an adjustment factor determined by the selected.

predetermined control value.
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pi eture: pl ane requires optical systens and signal prmw~$ﬁg§mmwssm§§é used
for two conventional inmage sens- ing apparatuses. lSuch REPYACED i S oh one
hand hi ghly functionable, processing a plurality
produced by independent inmage sensing to be displayed on one picture plane,
bu&wpn the other hand it is not

ABSTRACT OF THE DISCLOSURE
A video camera or a camcorder includes a conversion
portion 200a for converting an object image captured by
first lenses lla into an electrical signal, and conversion
5 portion 200b for converting an object image captured by
second lenses 1llb into an electrical signal provided
independently from each other, and a video signal
producing portion 300 provided commonly for conversion
portions 200a and 200b for producing a video signal based
10 on the electrical signals converted by these converting
portions 200a and 200b, in order to implement an image
sensing apparatus and an image sensing apparatus with
recording function which have the function of reproducing
a plurality of object images captured by a plurality of
15 optical systems by switching them or combining them, in a
structure advantageous for cost reduction as well as size
i reduction. A switching circuit 3 for selectively applying
either one of the output signals of conversion portions
200a and 200b is provided between conversion portions 200a

20 and 200b and video signal producing portion 300.
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fieatton a:to a video signal corresponding to the obj e_sensed at
tRhe zoom magnification b, but it be- cones the video gj
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zoom function, it will befﬁecessary to use a lens with a large effect]
aperture dianeter for the zoomlens for providing PQENT SHEET
magni fi cati on. The size of zoom I'ens shoul d bé i ncr gggﬁén order to
provide an image sensing apparatus having a high
fication. The image sensing apparatus_hgving a hig

TITLE OF THE INVENTION

Image Sensing Apparatus Having Plurality of Optical
Systems and Methéd of Operating Such Apparatus
BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates generally ﬁo image
sensing apparatuses, and more specificaffy, to multi-
picture frame processing function.

Description of the Related Art

Among various image sensing apparatuses presently
commercially available include a video camera with a
recording function (a camcor&er), a vide camera without
any recording function, etc., and.any of these has only
one system of circuitry for sensing the image of an
object.

Fig. 7 is & biock diagram schematically showing ﬁhe
entire structure of a conventional video camera.
Referring to Fig. 7, light reflected from an object (not
shown) is taken up into the video camera by lenses 11.
The light taken up by lenses 11 forms the optical image of
the object on the light receiving surface of an image
sensing device 12 through the opening of an iris 17.
Image sens%qg?device~12 is formed of a CCD (Charge Coupled
Device}, etc. Image sensing device 12 converts the

optical imagé}férmed on the light receiving surface into
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maxi mum zoom nagni ficati on which includes |arge- sized_lenses 11 is
t heref ore di sadvantageous in terns of size reduction.
i npl ement i nst ant aneous swi tching of zoom nagnificati HEETg || of
the images of a plurality of objects sensed at diffeq R
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an electrical signal and applies the signal to a CDS
(Correlation Double Sampling) circuit 13. CDS circuits 13
restrains low band noise incdluded in the electrical signal
applied from image gensing device 12. The electrical
signal having its low band noise restrained by CDS cirquit
13 is applied to an AGC (Automatic Gain Control) amplifier
14 and an iris control circuit 16.

AGC amplifier 14 amplifies or attenuates the
electrical signal from CDS circuit 13 under the control of
AGC control circuit, and controls the signal at a
prescribed level suitable for process;ng in signal
processing circuitry in succeeding stages. More
specifically, AGC amplifier 14 is-a variable gain
amplifier, while AGC control circuit 15 outputs a control
signal for controlling the gain of AGC amplifier 14. AGC
control circuit 15 responds to an output signal from AGC
amplifier 14 and outputs a control signal in accordance
with the difference between the output signal level of AGC
amplifier 14 and the above stated prescribed level. If
the output signal level of AGC amplifier 14 is lower than
the prescribed level, AGC control circuit 15 controls AGC
amplifier 14 so as to increase its gain, and if the output
signal level of AGC ampiifier 14 is higher than the
prescribed level, AGC control circuit 15 controls AGC

amplifier 14 so as to lower its gain. Consequently, the

af Totlap



tions by, for exanple, setting different values for theg zoon1nagn|f|cat|on
of lenses 1la and the zoom magnifi- cation of |enses | y

having the structure shown in FIG 9, but the systen1|;
t he above-stated problens. Furthernore, a conventional
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output signal level of AGC amplifier 14 is kept constantly
at the prescribed level.

Iris control circuit 16 adjust the diameter of the
opening of iris 17 so that the output signal level of CDS
circuit 13 is always constant. When the opening diameter
of iris 17 becomes larger, the amount of incident light
upon the light receiving surface of image -sensing device
12 increases, and, therefore, the output lewvel of CDS
circuit 13 rises. Conversely, when the opening diameter
of iris 17 becomes smaller, the amount -of incident light
upon the light receiving surface of image sensing device
12 decreases, and, therefore, the output signal level 6f
CDS circuit 13 dgcreases. Iris control. circuit 16
therefore operates to reduce the opening diameter of iris
17 when the output signal level of CDS circuit 13 becomeé
higher than a certain reference level, while operates to
increase the opening diameter .of iris when the output
signal level of CDS circuit 13 becomes lower than the
reference level. Thus, the amount of incident light upon
the light receiving surface of image sensing device 12 is
always kept. substantially constant, and, therefore, the
output signal level of CDS circuit 13 is always kept
substantially constant.

The electrical signal having its level contﬁolled by

AGC amplifier 14 is applied to an LPF (Low Pass Filter) 18



i ncl udes single inmge sensing portion 100 which has o
processi ng system for converting the taken optical i ng
signal and only one optical systemfor taking up the‘ﬁ
obj ect, -and a recording portion 400 for recording vi
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and a pixel sepafating circuit 110. LPF 18 extracts the
low frequenty component of the electrical signal applied
from AGC amplifier 14. The low frequency component
extracted by LPF 18 undergoes a prescribed processing by a
Y signal processing circuit 19 and becomes a luminance
signal Y representing the brightness of therabove stated
optical imageﬂ

Pixel separating circuit 110 separates the electrical
signal applied from AGC amplifier 14 as for every pixel on
the light receiving surface of image sensing device 12,
and produces two kinds of signals containing different
kinds of color information. These two kinds of signals
produced by pixel separating circuit 110 are subjected to
a prescribed operation by a matrix circuit 111 and
converted into three primary color signals R, G and B.

. These priméry color signals R, G and B are input into
a white balance circuit 116. White balance circuit 116
controls the gains of the primary color signals R, G and B
so that white balance is made.

Generally, a color sensing apparatus such as color
video camera possesses white balance function-for
reproducing the color of an object recognized by human
eyes on a picture plane.

Human eyes recognize a white object as white

regardless of its change as long as the color temperature
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of light illuminating the object to be seen is within a
certain range. However, the higher the color temperature
of light illuminating is, the more bluish the color of the
objéct recognized by the image sensing device becomes
while the lower the color temperature’of the light
illuminating, the more reddish the coulor of the object
recognized by the device becomes. In other words, the
color recognized by the image sensing device and the color
recognized by human eyes are different depending upon the
color temperatures'of illuminating light.

Therefore, a color image sensing apparatus is
provided with white balancing function which automatically
adds a correction to color information obtained by sensing
the image of an object depending upon the color
temperature of the light illuminating the object. In the
image sensing apparatus shown in Fig. 7, the white
balancing function is implemented by white Salange circuit
11s.

Matrix circuit 112 further subjects the primary color
signals R, G and B having their gains controlled by white
balance circuit 116 to a prescribed operation and produces
two color difference signals R - Yand B - Y.

More specifically, white balance circuit 116 corrects
the gains of the primary color signals R, G and B from

matrix circuit 111 so that the average level of each of



obj ect captured by one system of |enses. Mre speci
conventional canctorder cannot record a plu- rality

captured by a plurality of |ens systens, or reprod
plurality of ob- ject images. In other words, the doRgtent.i
sensing apparatus with recording functqu cannot
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of light illuminating the object to be seen is within a
certain range. However, the higher the color temperature
of light illuminéting is, the more bluish the color of the
object recognized by the image sensing device becomes
while the lower the colof temperature of the light
illuminating, the more reddish the color of the object
recognized by the device becomes. In other words, the
color recognized by the image sensing device and the color
recognized by human eyes are different depending upon the
color temperatures of illuminating liéht.

Therefore, a color image sensing apparatus is
provided with white balancing function whiéh automatically
adds a correction to color information obtained by sensing
the image of an object depending upon the color
temperature of the light illuﬁinating the object. 1In the
image sensing apparatus shown in Fig. 7, the white
balancing function is implemented by white balance circuit
116.

Matrix circuit 112 further subjects the primary color
signals R, G'and B having their gains controlled by white
balance circuit 116 to a prescribed operation and produces
two color difference signals R - Y and B - Y.

More specifically, white balance circuit 116 corrects
the gains of the primary color signals R, G and B from

matrix circuit 111 so that the average level of each of
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the color difference signals R - Y and B - Y for one
picture plane becomes zero or a prescribed value close to
Zero. |

A white object can thus be reproduced white on a
picture plane regardless of the colox témperature of light
illuminating by controlling the gains of the primary colox
signals so that the average levels of the color difference
signals R - Y and B - Y approximately equal to the value
(0) corresponding to "WHITE".

Which value the average level of each of the color
difference signals R - Y and B - Y for one picture plane
takes by controlling the gains of the primary color |
signals from R, Y and B by white balance circuit 116 is
predetermined in accordance with the spectroscopic
characﬁeristics of lenses 11 and image sensing device 12,
and white balance circuit 116 is designed depending upon
the valué. |

The color difference signals R - Y and B - Y produced
by matrix circuit 112 is applied to an encoder circuit
113. Encoder circuit 113 balanced modulates these color
difference signals R - Y and B - Y with a sub-carrier wave
of 3.58MHz and produces a chroma signal C.

The luminance signal Y and ‘chroma signal C produced
by ¥ signal processing circuit 19 and encoder circuit 113,

respectively are mixed by an adder 114. A signal obtained



reduction of the apparatus as stated above. SUMVARY GF
an object of the present invention to provide an ina
having a function of processing a plurality of pictu

reproduce on one picture plane a plurality of object {
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by this mixing. is the video signal of the above-stated
optical imagé. The video signal is externally output
through an outpuﬁ circuit 115.

In Y signal processing circuit 1%, various processing
such as gamma correction, blanking processing, conto;r
compensation processing, white clipping, set up
processing, and mixing of synchronizing signals are
conducted.

A timing generator 240 generates timing pulses for

- controlling the operation timings of image sensing device
12 and CDS circuit 13. A synchronizing signal generator
250 generates synchronizing signals for controlling the .
operation timings of the internal-circuits in automatic
gain amplifier 14 and video signal producing poftion 500.
‘Timing generator 240 and synchronizing signal generator
250 are- controlled by a horizontal synchronizing signal
HD, a vertical syanchronizing signal VD, etc. and
synchronizes with each other. Mors specifically, the
timing pulses which determine the operation timing of an
electrical signal generation portion 2000 and the
synchronizing signals which determine the operation timing
of wvideo signal producing portion 300 are generated in
synchronization with each other.

Consequently, conversion of the optical image of the

object into an electrical signal in electrical signal



reduction of an image sensing apparatus. Yet another obj
I nvention is to pro-

by a plurality of lenses selectively or in conbination. } m%{? géh?lcgﬁgéT

t he present
plurality of picture inages w thout inpeding size reduct as .
d B 6,

i nvention is to inple- nent a function of pr

cost
ent

-9 -

generation portion 2000 and conversion of the electrical
signal from conversion portion 200 into a video signal in
video signal producing portion 300 are conducted by
appropriate timings. _

. Fig. 8 is a block diagram schematically showing the
entire structure of a camera video tape recoxder.
Referring to Fig. 8, a description of ‘the structure and
operation of this conventional camcorder follows.

The camcorder includes an image sensing portion 100
for converting the opticél image of an object into a video
signal from which a video image can be reproduced on the
picture frame of a light receiving surface, and a
recording portion 400 for recording on a magnetic tape
video signals Y and C produced at image sensing portion
100. Image sensing portion 100 includes the conversion
portion 200 and wvideo signal'produéing portion 300 of the
conventional video camera (see Fig. 8). As is the case
with the conventional video camera, the operation timings
of conversion portion 200 and video signal producing
portion 300 are controlled by timing generator 240 and
synchronizing signal generator 250 which operate  in
synchronization with each other.

A luminance signal Y and a -chroma signal C produced

by video signal producing portion 300 are input into an FM

modulator 401 and a low band converter 402 at recording




vide an i mage sensing apparatus with recording func-
function of recording/reproducing a plurality of pic Lﬂ%?#ﬁﬁﬁﬂﬁﬂl@ﬁﬁﬁﬁ
plurality of ob- ject images captured by a pluralityjfof Iegiﬁﬁnf be
recorded and reproduced. A still further object of t e 4

to

S+

nt.i

- 10 -

portion 400.

FM modulator 401 FM-modulates the luminance signal Y
and applies the fM modulated luminance signal Y
(hereinafter simply referred to as FM luminance signal) to
a reéording amplifier 403. |

Low band converter 402 converts the frequency band of
the chroma signal C into a prescribed low band which is
lower than the frequency band of the FM luminance signal,
and applies the converted chroma signal C (hereinafter
simply referred to as low band chroma signal) to recording
amplifier 403.

Recording amplifier 403 mixes the FM luminance signal
and low band converted chroma signal and produces a video
signal suitable for recording onto a magnetic tape 404.
The video signal is recorded on the magnetic tape 404 by a
head EWfor recording.

As  described above, the image sensed by image sensing
portion 100 is recorded as the video signal on the
magnetic tape 404.

A reading head HR reads the signal recorded on the
magnetic tape 404 and applies  the read signal to a
reproducing amplifier 40S5.

Reproducing amplifier 405 amplifies the signal from
the reading head HR and applies the amplified signal to a

low pass filter 406 and a high pass filter 408.
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Low pass.filter 406 extracts the low frequency
component of the signal output from reproducing amplifier
405, in other woids extracts the low band converted chroma
signal. The extracted low band converted chroma signal is
applied to a high band converter 407. |

High band converter 407 returns the frequency band of
the low band converted chroma signal output from low pass
filter 406 to the band before the conversion by low band
converter 402, and thus provides the original chroma
signal C. The original chroma signal C is applied to a
mixing amplifier 401.

High pass filter 408 extracts the high band componeﬁt
of the signal output from reproducing amplifier 405, in
other words extracts the FM luminance signal, and applies
the extracted FM luminance éignal to an FM aemodulator
409.

FM demodulator 409 demodulates the FM luminance
signal from high pass filter 408 and provides the original
luminance signal Y. The luminance signal Y is applied to
mixing amplifier 410.

Mixing amplifier 410 mixes and amplifies the chroma
signal C from high band converter 407 and the luminance
signal Y from FM demodulator 409, and reproduces a video
signal by which a video image can be reproduced on the

picture plane of a TV receiver. The reproduced video
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signal is applied to the receiver through an output
circuit 411.

The image sénsed by image sensing portion 100 can
therefore be provided in arbitrary time except for the
time of sensing the image, by reproducing the video éignal
from the magnetic tape 404.

As in the foregoing, the conventional image sensing
apparatus has only one optical system for taking up the
optical image of an object (lenses 11 and iris 17, etc. in
Fig. 7) and only one signal processing system (functional
blocks succeeding image sensing device 12 in Fig. 7) for
converting the optical image taken up into a video signal. -
It is therefore impossible for a single image sensing
apparatus to reproauce an image on one picture plane using
a plurality of video signal obtained by sensing the images
of different objects at a time.

For example, in order to reproduce an image on one
picture plane using two kinds of wvideo signal obtained by
sensing the images of two different kinds of objects at a
time, two conventional image sensing apparatuses will be
necessary. Furthermore, an additional circuit will be
necessary for switching between or combining a video
signal produced by one image sensing apparatus and a video
signal produced by the other image sensing apparatus and

applying the resultant signals to the receiver.
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Fig. 9 is..a block diagram schematically showing a

structure which can readily be anticipated from such a
' point of view as a system for reproduciﬁg an image on one

picture plane using two kinds of video signals obtained by
sensing the images of different objects at a time.
Referring to Fig. 9, this system includes two image
sensing portions 100a and 100b having identical
structures, an output circuit 4 for outputting a video
signal to a receiver (not shown) and a switching circuit 3
for switching between the output siénal of image sensing
portion 100a and the output signal of image sensing
portion 100b and applying the signal to output circuit 4.

Image sensing portions 100a and 100b each have an
identical structure to a conventional image sensing -
apparatus shown in Fig. 7. In Fig. 9, in image sensing
portion 100a, like functional blocks shown in Fig. 7 are
designated by like numerals with the suffix "a" attached,
while in image sensing portions 100b, like functional
blocks shown in Fig. 7 are designated by like numerals
with the suffix "b’ attached. The operations of the
functional blocks in image sensing portions 100a and 100b
are the same as those in the case of the conventional
image sensing apparatus shown in Fig. 7. A video signal
corresponding to the optical image of the object captured

by lenses lla is therefore output from the adder ll4a of



sol ve the above-stated problens and provide an i nmage

advant ageous for size reduction as well as cost red WE‘PIIACEMEN‘?ERMM
plural picture inmages processing function allow ng rjeprodachiNOV qd;
plurality of object images captured by a plurality df Demnsgs..on. one pi
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image sensinq-portion lla. Similarly, a video signal
corresponding to the optical image of the object captured
by lenseslllb is output from the adder 114b of image
sensing portion 100b.

The_video signal outputs from adders 11l4a and 114b
are appliéa‘to output circuits 115a and 115b, respectively
and also applied to switching circuit 3. Switching
circuit 3 under the control of switching control circuit 5
selectively supplies either the video signal from adder
1l4a or the video signal from adder 114b to output circuit
4. Output circuit 4 externally éutputs the video signal
supplied from switching circuit 3.

In this sysﬁem, a video signal output from either one
of output circuits 4, 115a and 115b is applied to the-
receiver (not shown). If only the image of the ocbject
captured by lenses 1lla is desired to be reproduced on the
picture plane of the receiver, the output of the output
circuit 115a is applied to the receiver. Similarly, if
only the image of the object captured by lenses 1lb is
desired to be reproduced on the picture plane of the
receiver, the output of output circuit 115b is applied to
the receiver. If the image of the object captured by
lenses lla and the image of the 'object captured by lenses
11lb are both desired to be reproduced on the picture plane

of the receiver, the output signal of output circuit 4 is

es

ture
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| mage sensi ng apparatus in accordance with pres- ent e Rt TNt Armdedl. ) §
aspect includes a first optical 15 “*--____~._~J

t

applied to the receiver.

Using switching circuit -3, it is éossible, for
example, to reproduce a combined image of the image of the
object captured by lenses lla and the image of the object
capiured by lenses 11lb, or switch instantaneously the
image displayed on the picture plane of the receiver from
the object image captured by lenses ¥la to the object
image captured by lenses 11b or vice versa.

‘Switching control circuit 5, for example, generates a
first signal which can control the internal connection
state of switching circuit 3 so that switching circuit 3
applies a video signal from image sensing portion 100 to
output circuit 4.and a second. signal which can control the
internal connection state of switching circuit 3 so that
switching circuit 3 applies a video signal from imagé
sensing portion 100b to output circuit 4. If the timing
of switching a signal applied .to switching circuit 3 from
switching control circuit 5 from the first signal to the
second signal and the timing of switching the signal from
the second signal to the first signal can be somehow
designated, an image produced by the image sensing of
image sensing portion 100a and an image produced by the
image sensing of the image sensing portion 100b can be
displayed selectively or in combination on a single

picture plane. When switching control circuit 5 continues
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to output the first signal and thus 5nly the object image
captured by lenses lla is displayed on the entire picture
plane of the recéiver, the image on the entire picture
plane can be switched to the image of the object captured
by lenses 1lb by switching the output signal of switching
control circuit 5 to the seéond signal. Similarly, if
switching control circuit 5 continues to output the second
signal, and thus only the image of the object captured by
lenses 1lb is displayed on the entire picture plane, the
image displayed on the picture plane can be
instantaneously switched to the image of the object
captured by lenses lla by switching the output signal of
switching control circuit 5 to the first signal.
Furthermore, if the switching timing of the output signal
of switching control circuit S is controlled so that tﬁe
output signal of switching contfol circuit 5 is.the first
signal in the same prescribed .period in any field period
and the second signal in the othef period, a part of the
image of the object captured by lenses lla and a part of
the image of the object captured by lenses llb are
combined to be reproduced on a single picture plane.

Fig. 10 is a representation showing such an example
of combination. Switching the output signal of switching
control circuit 5 to the first signal (or the second

signal) and the second signal (or the first signal) in the
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first half and second half of each field period,
respectively allows the top half of the object imagé
captured by lens 1ia (or 11b) and the bottom half of
the object image captured by lens 11b (or 1ia) are
cqmbined and_displayed as shown in Fig. 10{(a). The
switching timing of the output signal of switcﬁing
control circuit 5 can also be controlled so that the
output signal of switching control circuit 5 is the
first signal (or the second signal) in a part of
serial prescribed horizontal scanning periods in each
field period, and is the second signal (or the first
signal) in all the other horizontal scanning periods,
and a combined image as shown in Fig. 10(b) is
reproduced on the picture plane of the receiver. More
specifically, the image of the object captured by
lenses 1lb (or'lla) is displayed on the entire picture
plane with a part of the image replaced with a part of
the object iﬁage captured by lenses lla (or 1lb).-

' Thus, using the conventional image sensing
apparatus, the system which can procéss a plural kinds
of images produced by sensing the images of different
objects at a time to be an image which can be
displayed on the one picture plane requires optical
systems-and signal processing systems used for two
conventional image sensing apparatuses. Such a system
is on one hand highly functionable, processing a

plurality of kinds of images
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produced by independent image sensing to be displayed on
one picturé plane, but on the other hand it is not |
practical in usé because of the disadvantage in size

and cost.

According to the conventional image sensing apparatus
(see Fig. 7), it is not possible toignﬁxantaneously switch
zoom hagnifications, combine a plurality of object images
which are sensed at different zoom magnifications and to
expand the range of change of zoom magnifications too
ﬁuch. |

Most of conventional ;mage sensing apparatuses
possess optical zoom function by which a remote object is
sensed as if it is close by optically expanding thé
6bject. A ggneral-structﬁre of lenses of an image sensing
apparatus having such optical zoom function is shown in
Fig. 1i.

Referring to Fig. 11, the lenses generally includes a
focus lens Ll for focusing an object, a zoom lens L2 for
changing‘t@e focal distances of lenses, a main lens L3 for
emitting light which have passed through focus lens L1 and
zoom lens L1 upon the light receiving surface of the image
sensing apparatus, which lenses are arranged in a optical
axis X.

Focus lens L1l conducts focusing operation by its

movement along the optical axis X.
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The focal distances of lenses are continuously
changed by the movement of zoom lens L2 along the optical
axis. More specifically, the zoom magnification is
determined uniformly depending upon the position of zoom
lens L2 on the optical axis X. When image sensing is
conducted under a constant zoom magnification, zoom lens
L2 is fixed to a position from which a desired zoom
magnification can be provided.

Therefore, for example, in F¥Fig. 7, if lenses 11
include a zoom lens, the output signal of the adder 114 at
the time of image sensing is a video signal obtained by
sensing the image of the object at a prescribed zoom
magnification.

If ;an object is image-sensed at a zoom magnification
b (# a) after the objeét is initially image-sensed at a
zoom magnification a, the zoom lens in lenses 1l is moved
at a certain speed along the optical axis during the image
sensing operation until the zoom magnification changes
from a to b. At the time of image sensing operation as
such, the output signal of adder 114 is not therefore
switched instantaneously from a wvideo signai corresponding
to the object image sensed at the zoom magnification a to
a video signal corresponding to ‘the object image sensed at
the zoom magnification b, but it becomes the wvideo signal

of the object image sensed at the zoom magnification b via
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generated by the first generation circuit at a pre-
t he second conversion circuit in- cludes a second
generating an electrical signal at a level in acco

circuit for controlling the | evel of the el feEr= si-gnal
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the video signal of the object image sensed with the zoom

magnification serially changed in the direction from a

toward b. An image reproduced on the picture plane of the

receiver by the output of output circuit 115 is therefore
gradually switched from the object image magnified at the
zoom magnification a to the object image magnified at the
zoom magnification b.

In an image sensing apparatus having such optical
zoom function, it will be necessary to use a lens with a
large effective aperture diameter for the zoom lens for
providing a high zoom magnification. The size gf ZOOm
lens should be increased in oxrder to provide an image
sensing apparatus having a high maximum zoom
magnification. The image sensing apparafus having a high
maxinum zoom magnification which includes large-sized

lenses 11 is therefore disadvantageous in terms of size

. reduction.

It is possible to implement instantaneous switching
of zoom magnifications, and combining of the images of a
plurality of objects sensed at different zoom
magnifications by, for example, setting different values
for the zoom magnification of lenses lla and the zoom
magnification of lenses 1lb in the system having the
structure shown in Fig. 9, but the system is encountered

with the above-stated problems.
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Furthermore, a conventional camcorder (see Fig. 8)
iﬁcludes single image sensing portion 100 which has only
one signal processing system for converting the taken
optical image.intoc a video signal and only one optical
system for taking up the optical image of an object, and a
recording portion 400 for recording video signals Y and C
produced at image sensing portidn 100 on a magnetic tape.
The conventional camcorder therefore can only record and
reproduce the image of an object captured by one system of
lenses. More specifically, the conventional camcorder
cannot record a plurality of object images captured by a
plurality of lens systems, or reproduce selectively these
plurality of object images.' In other words, the
conventional image sensing apparatus with recording
function cannot achieve various image sensing operations
and various reproduction operations. .

A construction of image.sensing portion 100 as showm
in Fig. 9 may be considered as one method of solving such
a problem. However} such a method is still encountered
with disadvantage in size reduction and cost reduction of
the apparatus as stated above.

SUMMARY OF THE INVENTION

It is an object of the presenﬁ invention to provide

an image sensing apparatus having a function of processing

a plurality of picture images which can reproduce on one



first generation circuit, and a first incident |ig BLH circuit

for controlling the anmount of incident |ight upon tﬂ@PﬁAOEMENWQﬁt§$|nn
circuit fromthe first lens at a prescri bed anoun
optical systemincludes a second |lens for emitting Qe
i ght upon the second generation circuitz,2 and a secor

picture plane a plurality of object images captured by a
plurality of lenses selectively or in combination.

Another object of the present invention is to
implement a function of processing a plurality of picture
iméges without impeding size reduction as well as cost
reduction of an image sensing apparatus.

Yet another object of the present invention is to
provide an image sensing apparatus with iecording function
which has a function of recording/reproducing a plurality
of picture images by which a plurality of object images
captured by a plurality of lenses can be recorded and
reproduced.

A still further object of the present invention is to
provide a plurality of picture images
recording/reproducing function without impeding cost
reduction as well as size reduction of an image sensing
apparatus with recording function.

A still further object of the present invention is to
provide an image sensing apparatus which allows sensing of
the image of an object at.a high zoom magnification.

A still further object of the present invention is to
enable image sensing at a high zoom magnification without
increasing the size of an image -sensing apparatus.

A still further object of the present invention is to

solve the above-stated problems and provide an image



I ncident |ight amount control circuit for controll e —amount ot
I ncident light to the second generation cir- cuit Eﬂ%ﬁﬂgﬂm§MTaﬂﬁﬁﬂ to the

prescribed anmount. If the first electrical signal finclud ; i ga
com ponents indicating color information on the f E@Fﬂ5§$gmw"" -t fle

second el ectrical signal includes col er23i gna

sensing apparatus advantageoué for size reduction as well
as cost reduction, which provides plural picture images
processing function allowing reproduction of a plurality
of object images captured by a plurality of lenses on one
picﬁure plane either‘selectively or in combination, a
plural picture images recording/reproducing function
allowing recording and reproduction of these plurality of
object images, and a function of image sensing an object
at a high zoom magnification.

An image sensing apparatus in accordance with present:
inveﬁtion in a first aspect includes a first optical |
system for taking up first external light forming the
optical image of a first object, a second optical system
for taking up second external light forming the optical
image of a second object, a ‘first conversion circuit'for
converting the optical image of the first object formed by
the first external light taken up by the first optical
system into a first electrical signal, a second conversion
circuit for converting the optical image of the second
object formed by the secord extermal light taken up by the
second optical system into a second electrical signal, a
selection circuit for selecting either one of the first
electrical signal converted by the first conversion
circuit and the second electrical signal converted by the

second conversion circuit, and a video signal producing



conponent indicating color information on the second
signal producing circuit preferably includes an extra
extracting the color signal conponents fromthe sel ec
and white bal ance adjustnment circuit for controlling
extracted col or signal conponents for the
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circuit for produciﬁg a video signal based on the
electrical signal selected by the selection circuit.

Preferably, the first conversion circuit includes a
first generation circuit for generating an electrical
signal at a level in accordance with the intensity of the
first external light taken up by the £first optical system,
and 2 level control circuit for conﬁrélling the level of
the electrical signal generated by the first generation
circuit at a prescribed level, while the second conversion
circuit includes a second generation circuit for
generating an electrical signal at a level in accorxdance
with the'intensity of the second external light taken up
by the second optical system, and-second level contrsl
circuit for controlling the level of the electrical éignal
generated by the second generation circuit at a level.
equal to the prescribed level.

More preferably, the first optical system includes a
first lens for emitting the first external light upon the
first generation means, and a first incident light amount
control circuit for controlling the amount of incident
light upon the first generation circuit from the first
lens at a prescribed amount, while the second optical
system includes a second lens for emitting the second
external light upon the second generation means, and a

second incident light amount control circuit for
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éontrolling the amount of incident light to the second
generation &ircuit at an amount equal to the prescribed
amount.

If the first electrical signal includes color signal
components indicating coloxr information on the first
object, and the second electrical signal includes color
signal component indicating color information on the
second object, the video signal producing circuit
preferably includes an extraction circuit for extracting
the color signal components from the selected electrical
signal, and white balance adjustment circuit for
controlling the gains of the extracted color signal
components for the purpose of adjusting.white balance.

The white balance adjustment circuit conducts
different gain control to extracted color signal
components between the time when the selected electrical
signal is the first electrical signal and the time when
the selected electrical signal is the second electrical
signal. The white balance adjustment circuit preferably
control the gains of the extracted color signal components
based on a first value predetermined in accordance with
the optical characteristics of the first optical system
and the first conversion circuit if the selected
electrical signal is the first electrical signal, while

controls the gains of the extracted color signal
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componehts based on a second value predetermined in
accordance with the optical characteristics of the second
optical system and second conversion circuit.

In accordance with a second aspect, in the image
seﬁSing apparatus according to the first aspect, the first
optical system includes a first lens with a variable focal
distance, the second optical system includes a second lens
with a variable focal distance, and the minimum value of
the focal distance of the first lens is set equal to the
-maximum value of the focal distance of the second lens.

In this aspect, the ;mage sensing apparatus according to
the present invention further includes a first detection
circuit for detecting that the focal distance of the first
lens becomes minimum when the first e.ectrical signal is
selected by the selection circuit, and a first selection
control circuit for causing the selection circuit to
select the second electrical signal in response to the
detection output of the first detection circuit, a second
detection circuit for detecting that the focal ‘distance of
the second lens becomes maximum when the second electrical
signal is selected by the selection circuit, and a second
selection control circuit for causing the selection
circuit to select the first electrical signal in response
to the detection output of the second detection circuit.

According to a third aspect, the image sensing



gains of the extracted col or signal conponents based
predeternined in accordance with the opti- cal charagtreerdd

optical systemand the first conversion circuit if tfie selecte
signal is the first electrical signal. If the selectgdsed $ich
the second electrical signal, it controhs the gains Ef=the=—
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apparatus in accordance with the present invention
includes a first optical system for taking up first
external light forming the optical image of a first
object, a secpnd optical system for taking up second
external light forming the optical image of a second
object, a first conversion circuit for converting the
optical image of the first object formed by the first
external light taken up by the first optical system into a
first electrical signal, a second conversion circuit for
converting the optical image formed by the second external
light taken up by the secoﬁd optical system into a second
electrical signal, an electrical signal selection circuit
for alternately selecting the first electrical signal
converted by the first -conversion circuit and the second
electrical signal converted by the second conversion
circuit for every 1 field, and video signal producing
circuit for producing a video signal based on the
electrical signal selected by the electrical signal
selection circuit. The image sensing apparatus further
includes a recording circuit for recording the wvideo
signal produced by the ‘video signal producing circuit on a
recording medium, a reproduction circuit for reproducing
the video signal from the recording medium, a delay
circuit for delaying the video signal reproduced by the

reproduction circuit for a time period corresponding to 1
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accordance with the optical characteristics of the s qﬂquggugnﬂsﬂsﬁn,

and second conversion circuit. I n accordance with a
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| mage sensi ng apparatus according to the first aspec
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field period, -and a switching circuit for alternately
switching between the video signal delayed by the delay
circuit aﬁd the Qideo signal reproduced by the
reproduction circuit for évery 1 field period for output.

. Preferably, the image sensing apparatus further
includes first and second switching timing control
circuits for controlling the switching timing by the
switching circuit.

The first switching timing control circuit controls
the switching timing by the switching circuit so that the
reproduced video signal is output from the §witching
circuit during the period when the reproduced video signal
is a videé signal produced based on the. first electrical
signal, while the delay video.signai is output from the
switching means during the other periods. A second
switching timing control circuit controls the switching
timing by the switching circuit so that the reproduced
video signal is output from the switching circuit during
the period when the reproduced video signal is a video
signal produced based on the second electrical signal, and
the delayed video signal is output from the switching
circuit during the other periods.

According to a fourth aspect, a method of operating
an image sensing apparatus in accordance with the present

invention is a method of operating an image sensing

in



optical systemincludes a first lens with a variable
second optical systemincludes a second lens with a &
and the m ni num val ue of the focal distan of
to the maxi mum val ue of the focal distanc

di st ance,
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this aspect, the inmage sensing apparatuggaccord- ..............

apparatus including a first optical system for takiné up
first external light forming the optical image of a first
object, #nd a second optical system for taking up second
external light for forming the optical iﬁage of a second
object, and includes the steps of converting the optical
image formed by the taken up first external light into a
first electrical sinal, converting the optical image
formed by the taken up second external light into a second
electrical signal, selecting either one of the converted
first electrical signal and the converted second
electrical signal, and producing a video signal based on
the selected electrical signal.

.According to the first aspect, the. image sensirg
apparatus in accordance with the present invention even
though having independently the first optical system.and
the second optical system, iespectively, for taking up the
optical image of the.first object and for taking up the
optical image 6f the second object, includes a circuit for
producing a wvideo signél corresponding to the optical
image of a first object and a circuit for producing a
video signal corresponding to the optical image of the
second object as a common video signal producing circuit.
The electrical signal to be applied to the video signal
producing circuit is selected by the selection circuit

between the electrical signal obtained from the optical



ing to the present invention further includes a fir|§
for detecting that the focal distance of the first
when the first electrical signal is selected by the
a first selection control circuit for causing the $
sel ect the second electrical signal in ggsponse to the

image of the.first object and the electrical signal
obtained from the optical image of the second object. The
video signal produced by this videoc signal producing
circuit will therefore correspond to the £first object or
the second object depending upon the electrical signal
selected by the selection circuit. More specifically, the
video signal produced by the video signai producing
circuit.as is the case with the output signal of output
circuit 4 in the system shown in Fig. 10, makes it
possible to reproduce the first and second object images
by switching them or combining them on one picture plane.

Preferably, the first conversion circuit and second
coﬁversion circuit are provided with first and second
lgvel control cirxcuits, réspectively, and more '
specifically the first and second optical system are.
provided with first and second incident light amount
control circuits, respectively,'thus fcrcing the level of
the first electrical signal to be equal to the level of
the second electrical signal.

If thé first electrical signal includes color signal
compdnénts indicating éolor information on the first
object, and the second electrical signal includes color
signal components indicating color information on the
second object, preferably white balance adjustment means

included in the video signal producing circuit conducts



detection output of the first detection circuit, a secd
for detecting that the focal distance of the second | eq
when the second electrical signal is selected by the sv
a second selection control circuit for causing the sel §c@
select the first electrical signal in_rgﬁpqnse

different gain controls to the color signal components
extracted from the selected electrical signal during the
case in which the first electrical signal by the selection
circuit between the case in which the second electrical
sighal is selected by the selection circuit. The color
signal components included in the first electrical signal
and the color signal components included in the second
electrical signal are both subjected to appropriate white
balance adjustments.

According to the second aspect, the image sensing
apparatus in accoxdance with the present invention has an
optical system each having a lens with a variable focal
distance, with the minimum value.of the focal distance of
the lens of the first optical system being set equal to
the maximum value of the focal distance of the lens of the
second oétical system, and includes first and second
detection circuits and first -and second selection control
circuits as described above. Therefore, when image
senéing~by the first optical system is conducted while
reducing its focal distance,_ the output signal of the
video signal-producinq circuit is a wvideo signal
corresponding to the object image captured by the first
optical system until the focal distance of the lens of the
first optical system reaches its minimum value, and is

switched to a video signal corresponding to the object
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to the detection output of the second detection circuit.
third aspect, the inmage sensing appa- ratus in accordancg
i nvention includes a first optical systemfor taking up f
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image captured. by the second optical system after the
focal distance reaches its minimum value by the operations
- of first detection circuit and fixst selection control
circuit. If image sensing by second optical system is
conducted while increasing the focal distance of the
second optical system, the output signal of the wvideo
'signal producing circuit is a video signal corresponding
to the object image captured by the second optical system
until the focal distance of the lens of the second opfical
system reaches its maximum value and is switched to a
video signal corresponding to the optical image captured
by the first optical system by the functions of the second
detection circuit and second selection control circuit.:
According to the third aspect, the image sensing
apparatus in accordance with the present invention
includes a recording circuit and a reproduction circuit
for implementing its recording and reproducing functions,
and its electrical signal selection circuit alternately
selects the first electrical signal and second elec;rical
signal for évery 1 field. Therefore, to the recording
medium, the video signal produced based on the first
electrical signal and the video signal produced based on
the second electrical signal are alternately recorded for
every 1 field period and thus the wvideo signal produced

based on the first electrical signal and the electrical
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signal produced based on the second electrical signal are
alternately reproduced by 1 field period. The image
sensing appar#tus in accordance with this aspect is
structured to output the video signal obtained by delaying
the video signal reproduced gy the reprodﬁction circuit by
a time period corresponding to 1 field period and the not
delayed video signal by alternately switching them for
every 1 field. Therefore at the time of reproduction,

among the video signals recorded on the recording medium,

~each field signal of the video signal produced based on

the first electrical signal (in the case of the first
switching timing control circuit operating) or the wvideo
signal produced based on the second electrical signal (in
the case of the second switching timing control circuit
operating) is joinéd by twos.

According to the fourth aspect, the method of
operating the image sensing apparatus in accordance with
the present invention includes the step of producing a
video signa} after the step of 'selecting either one of the
first electrical signal obtained from the object image
captured by the first optical system and the second
electrical signal obtained from the object image captured
by the second optical system. Therefore, a circuit for
implementing the step of producing a video signal does not

have to be independently provided each for the first




object formed by the first external |ight taken up by the first optlcal
systeminto a first electrical signal, a second convej CrTCurt '
converting the optical image formed by the second exterﬁﬁPL¢¢%M§NT§ﬁ§ﬁTu
by the second optical systeminto a second el ectri cal S|%nal ﬂqu tri
signal selection circuit for alternately,select- —  { “77 BARLEET

electrical signal and second electrical signal.
Therefore, according to the present invention, an image
sensing apparatus having a function of reproducing a
plurality of kinds of object images captured by a
plurality of systems of optical system on the same picture
plane by switching them or combining ‘them, an image
sensing apparatus with recording function having a
function of recording a plurality of kinds of object
images such as these on a recording medium and then
selectively reproducing those images from the recording
medium, etc. can be implemented using a single video
signal producing circuit. Furﬁhezmore, according to the
present lnventlon, an image sensing apparatus whose
maximum zoom magnlflcatlon is far higher than conventional
ones can be provided without increasing the size of the
apparatus. More specifically, image sensinq effects and
zoom magnifications higher than those provided by
conventional image sensing apparatuses as well as
reproducing effects higher than conventional image seﬁsing
apparatuses with recording function can be implemented in
a structure advantageous for cost reduction and size
reduction of the apparatus}

The foregoing and other objects, features, aspects
and advantages of the present invention will become more

apparent from the following detailed description of the



ing the first electrical signal converted by the first..con- version circuit

and the second electrical signal con- verted by the s E$ﬁ#5ﬁs

circuit for every | field, and video signal producing CIrCUI ugji ng
a video signal based on the el ectrical signal selecte d@@" i ca
signal selection circuit. The image sengdng  femee RO

present invention when taken in conjunction with the
accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing the entire
structure of an image sensing apparatus with two-picture
image processing function in accordance with one
embodiment of the present invention;

Fig. 2 is a block diagram showing the basic entire
structure of a high zoom magnification image sensing
apparatus in accord#nce with another embodiment of the
present invention;

Fig. 3 is a representation showing the range of zoom
magnification change by each of lenses lla and 11b in Fig.
2;

Fig. 4 is a block diagram schematically showing the
entire structure of a camcorder in accordance with yet
another embodiment of the present invention;

Fig. 5 is a timing chart for illustrating the
switching timing of an output signal from switching
circuit 3 in Fig. 4;

Fig. 6 is a timing chart for illustrating the
switching timing of an output signal from switching
circuit 3 in Fig. 4;

Fié. 7 is a block diagram schematically showing the

entire structure of a conventional video camera;



apparatus further includes a recording circuit for re- c
signal produced by the video signal producing circuit on
medi um a reproduc- tion circuit for reproducing the vide
recording nmedium a delay circuit for delaying the video
by the reproduction circuit for - 36 -

Fig. 8 is a block diagram schematically showing the
entire structure of a conventional video tape recorder;

Fig. 9 is a block diagram schematically showing the
structure of a system which implements two-picture plane
précessing function using into conventional image sensing
apparatuses;

Fig. 10 is a diagram showing a picture plane
structure which can be implemented by the image sensing
apparatus with two-picture plane processing function in
accordance with the present invention and the system shown
in Fig. 9; and

Fig. 1l is a representation showing a general
structure of lenses of an image sensing.apparatus with
zoom function.

'_DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a block diagram showing the entire
structure of an image sensing .apparatus with two-picture
images processing function in accordance with one
embodiment of. the present invention.

Referring to Fig. 1, the image sensing apparatus with
two-picture image processing function includes two
conversion portions 200a and 200b having an identical
structure, a single video signal: producing poftion 300, a
switching circuit 3 provided between conversion portions

200a and 200b and video signal producing portion 300, and



a tinme period corresponding to | field period, and a

alternately switching between the video signal delayed ythé E%Eﬁyéggﬁﬁu
and the video signal reproduced by the reproduction cir it &
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a switching control circuit 5 which controls the
respective internal connection states of switching circuit -
3 and a white balance switching circuit 119.

Conversion portions 200a and 200b each has an
identical structure to conversion portion 200 in the
conventional image sensing apparatus éhown in Fig. 7. Imn
Fig. 1, functional blocks in conversion portion 200a are
denoted with the same numerals as corresponding functional
blocks in conversion portion 200 in Fig. 7 together with
the suffix "a*, while functional blocks in conversion
portion 200b are denoted with the same numerals as
corresponding functional blocks in conversion portion 200
in Fig. 7 together with the suffix "b".. The operations of
the functional blocks in conversion portions 200a and 200b”
are the same as those shown in Fig. 7, and, therefore, a
description thereof will not be répeated.

Iris control.circuits 16a and léb and .AGC control
circuits 15a and 15b are designed so that the level of an
electrical signal having its level controlled.by iris 1l7a
and AGC amplifier l4a and the level of an electrical
signal having its level controlled by iris 17b and AGC
amplifier 14b are equal to each other. Thus, when the
image of an object captured by lenses lla and the image of
an object captured by lenses llb are reproduced on the

same picture plane or reproduced switched instantaneously
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petween each other, difficulty in viewing due to the
difference in brightness between those two images can be
avoided.

video signal producing portion 300 in this image
sensing apparatus, in addition to the internal circuitry
of video signal producing portions 300 in the conventional
image sensing apparatus shown in Fig. 7, includes a white
balance switchiné circuit 119, and white balance control
value setting circuits 117 and 118. Except for the
structures and the operations of white balance control
value setting circuits 117 and 118 and white balance
switching circuit 119, white balance circuit 116, the
structures and operations of the other parts of video
signal producing portions 300 are identical to the
conventional one, and, therefore, a description thereof
will not be repeated.

In Fig.. 7, which value the average level of each of
the color difference signals R - ¥ and B - Y for one
picture plane should be controlled to be, in order to
makes the color of an'image reproduced by the output
signal of output circuit 115 as near to the color captured
by human eyes as possible, depends on the spectroscopic
characteristics of lenses 11 and image sensing device 12.
More specifically, the gains of primary color signals R, G

and B are controlled by white balance circuit 116 so that
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the average eyels of each of the color difference signals
R - Y and B - Y for one picture plane take the value which
allows the images of an object captured by lenses 11 and
imége sensing deviée 12 to be reproduced on the picture
plane of the receiver with the color closest to the color
viewed by human eyes (hereinafter refe®red to such a value
as a white balance céntrol value).

It is noted that in the present embodiment, the
spectroscopic characteristics of lenses lla and image
sensing device 12a are different from the spectroscopic
characteristics of lenses 11lb and image sensing device
12b.

White balance control value setting circuit 117
generates a white balance control value pre&etermined in
accordance with the spectroscopic characteristics of
lenses lla and image sensing device 12a o that the image
of "an object captured by lenses lla is reproduced on the
picture plane of the receiver with the color closest to
the color viewed by human eyes. Méanwhile, white balance
control value setting circuit 118 generates a white
balance control value predetermined in accordance with the
spectroscopic characteristics of lenses 11b and image
sensing device 12b so that the image of the object
captured by lenses 1lb is reproduced on the picture plane

of the receiver with the color closest to the color viewed
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by human eyes.’

White balance switching circuit 119 under the control
of switching control circuit 5 applies either of the white
balance control value generated by white balance control
value setting circuit 117 and the white balance control
value generated by white balance control value setting
circuit 118 to white balance circuit 116.

White balance switching circuit 119 is controlled by
switching control circuit 5 to operate in relation with
switching circuit 3.

More specifically, switching control circuit 5§
controls the internal éonnection state of white balance
control switching circuit 119 so that the white balance
control value generated by white balance control value
setting circuit 117 is applied to white balance circuit
116 when the output signal of conversion portion 200a is
supplied to video signal producing pértion 300, and the
white balance control value generated by the white balance
control value setting ciréuit 118 is applied to white

balance circuit 116 when the output signal of conversion

" portion 200b is applied to video signal producing portion

300.
White balance circuit 116 controls the gains of the
primary color signals R, G and B from matrix circuit 111

so that the white balance control value from white balance
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control switchinglcircuit 119 matches the average level of
each of the color difference signals R - Y and B - Y for
one picture plane.

) White'balance-circuit 116 therefore controls the
gains of primary color signals R, G and B based on the
white balance control value suitable for the spectroscopic
char&cteristics of lenses lla and image sensing device 12a °
during the period when the electrical signal corresponding
to the image of the object captured by lenses lla is
supplied to video signal producing portion 300, and based
on the white balance control value suitable for the
spectroscopic characteristics of lenses 1llb and image
sensing device 12b during the period when the electrical
signal borresponding to the image oﬁ the object captured
by lenses l11lb is supplied to video signal producing
portion 300. Consequenfly, a;white—baianced chroma signal
C is produced in video signal -producing portion 300 from
any one of the output signals of conversion portions 200a
and 200b.

If the white balance control value cannot be switched
as stated above, in other words if white balance circuit
116 controls the gains of the primary color signals R, G
and B based on the same white balance control value to
both of the electrical signals from conversion portions

200a and 200b, the difference between the color reproduced
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i ncl udes the steps of converting the optjigal

by the chroma signal C produced from the output signal of
the conversion portion 200a and the actual color will be
different from the difference between the color reproduced
by the chroma signal C produced from the output signal of
conversion portion 200b and the actual‘color, due to the
diffexrence between the spectroscopic characteristics of
lenses lla and image sensing device 12a and the
spectroscopics characteristics of lenses 1llb and image
sensing device 12b. If the white balance control value is
fixed to the one suitable for the spectroscopic
characteristics of lenses lla and image sensing device 12a
(or lenses 1llb and image sensing device 12b), an white-in
balanced image is reproduced by the chroma signal C
produced from the ocutput signal of conversion portion 200b
(or 200a). As a result, it will be impossible to
reproduce the object image captured by lenses 1la and the
object image captured' by lenses 1lb as a white-balanced
image.

Switching circuit 3 is controlled by switching
control circuit 5 to apply selectively either one of an
electrical signal héving its level controlled by AGC
circuit 14a and an electrical signal having its level
controlled by AGC amplifier 14b.- Switching control
circuit 5 in response to the output signal of an external

switch 6, outputs a first signal by which the internal
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connection state of switching circuit 3 can be controlled
so that the switching circuit 3 applies the output signél
of AGC amplifier l4a to video signal producing portion
300, or a second signal by which the internal comnection
state of switching circuit 3 can be.controlled so that
switching circuit 3 applies the éutput signal of AGC
amplifier 14b to video signal producing portion 300.

External switch 6 includes, for example, an operation
key 610 for selecting a mode to instruct switching control
circuit 5 to output the first signal and second signal (or
the second signal and first signal) in the first half and
second half of each field period, respectively, an
operation key 620 for selecting a-mode to instruct
switching control circuit 5 to output the first signal (or
second signal) in a part of serial prescribed horizontal
scannihg periods in each field period and output the
second signal (or the first signal) in all the other
periods, an operation key 630 for selecting a mode to
instruct switching control circuit 5 to output only the
first signal in all the field periods, and an operation
key 640 fo% selecting a mode to instruct switching control
circuit 5 to output only the second signal in all the
field periods. |

By operation key 610, the first and second halves of

the video signal of each field output from output circuit
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115 correspond to the optical images captured by different
lenses lla and 1lb, respectively. Therefore in this case,
as shown in Fig. 10(a), the top half of either one of the
object images captured by lenses 1lla and 1lb and the-
bott;m half of the other object imagg are reproduced in
combination. By operation key 620, the video signal of
each field output from output circuit 115 corresponds to
the object image captured by lenses lla (or the object
image captured by lenses 11b) in, only a part of serial
prescribed horizontal scanning periods and corresponds to
the object image captured by lenses (or the object image
captured by lenses lla) in all the other periods. |
Therefore, as shown in Fig. 10 (b) a part of one object
imdge of the object image capfured by lenses lla and the
object image captured by lenses 11b is reproduced on the
other object image like a window on the picture plane of
the receiver by the video signal from output circuit 115.
By operation key 630, the video signals of all the fields
output by output circuit 115 correspond to the object
image captured by lenses lla. In this case, only the
object image captured by lenses 1lla is reproduced on the
entire picture plane of the receiver. Conversely, by
operation key 640, the video signals od all fields output
by output circuit 115 correspond to the object image

captured by lenses llb. Therefore, only the object image
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captured by lenses 1llb is reproduced on the picture plane
of the receiver. Switching between operation keys 630 and
640 makes it possible to instantaneously switch the image
oﬁ the picture plane from the object image captured by
lenses l1la to the object image captured by lenses 1llb or
vice versa.

As in the foregoing, according to the image sensing
apparatus with two-picture image processing function, the
image captured by conversion portion 200a and the image
‘captured by conversion portion 200b are switched or
combined to be reproduced on one picture plane. Thus, the
function implemented by the system shown in Fig. 9 can be
implemented in a-structure with &-.small. circuit scale
adyantagedhs for cost reduction as well as size reduction.

Conversion portions 200a and 200b are provided as
indepéndent units each electrically connected to switching
circuit 3. 'The unit formed as conversion portion 200a and
the unit formed as conversion portion 200b are structured
physically movable independently from each other. The
user can therefore independently select between the object
image captured by lenses lla and the object image captured
by lenses 11b.

Although in the above-stated embodiments, the images
which can be reproduced on one picture plane are the

object image captured by two optical systems, the object
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images can be captured by three or more optical systems.
In this case, additional conversion portions each having
an identical structure to each conversion portion 200a,
200b are provided, and a switch circuit for switching
between the output signals of these conversion portions
and applying one of the signals to v;deé signal producing
portion 300 may be provided between these conversion
portibns and video signal producing portion 300.

Fig. 2 is a block diagram schematically showing the
basic entire structure of a high zoom magnification image
sensing apparatus in accordance with ancther embodiment of
the present invention.

Referring to Fig. 2, the image sensing apparatus
includes two conversion portions: 200a and 200b, a signal
switching cirxcuit 3 and a switchiné_control circuit 5 for
selecting either one of the output signals of conversion
portions 200a and 200b, a signal processing portion 300
for producing a video signal of a prescribed form based on
the selected output signal, an external switch 710 for
changing the zoom magnification of conversion portion
Zoba, an external switch 720 for changing the zoom
magnification of conversion portion 200b, a wide angle end
detection portion 18 for detecting that the zoom
magnification of conversion portion 200a is minimum, and a

telescopic end detection portion 19 for detecting that the
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zoom magnification of conversion portion 200b is maxiﬁum.

In the present embodiment, lenses 1la and 11b include
zoom lenses 110a and 110b, respectively. The movement of
zoom lens 1ll0a along the optical axis X1 of lenses 1lla by
the control of external switch 710 changes the focal
distance of lenses lla. An object can therefore be image-
sensed by conversion portion 200a with the zoom
magnification being changed.

Similarly, the movement of zoom lens 110b along the
optical axis X of lenses 11b by the control of external
switch 720 serially changes the focal distance of lenses
11b. An object can be image-sensed by conversion portion
200b with the zoom magnification being changed.

Fig. 3 is a representation showing the relation
between the range of change of the focal distance of
lenses l1la and the range of change of the focal distance
of lenses 11b.

Now referring to Figs. 2 and 3, the focal distance of
lenses lla can be changed from maximum £1 to minimum £2 by
moving zoom lens ll0a along the optical axis X1.

Meanwhile the focal distance of lemses 11lb can be changed
from maximum £2 to minimum £3 by moving zoom lens 110b
along the optical axis X2. Thus, the minimum focal
distance of lenses lla is set to be equal to the maximum

focal distance of lenses 1llb.
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signal selected by the selection circuit. Mre specifi-
% t he case

signal produced by the video signal producing circuit a$
the output signal of output circuit 4 in the system shoj
it possible to reproduce the first and second object im age
t hem or conbi ning them on one - 48 -
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The shorter the focal distance of lenses is, at the
lower zoom lens magnification an object can be captured by
the lenses. Therefore, when the focal distance of lenses
11a is f1l and £2, thé zoom magnification of conversion
portion .200a becomes maximum and minimum, respectively.
When the focal distance of lenses 1lb is £2 and £3; .the
zoom magnifications of ‘conversion portion 200b becomes
maximum and minimum, respectively.

The position of the zoom lens on the optical axis
where the zoom magnification is maximum is called
telescopic end, whil=a the position of the zoom lens on the
optical axis where the zoom magnification becomes minimum
is called wide angle end.

"Referring to Fié. 2, the 6perations of lenses lla and
11b, image sensing devices 1lla and 1lb, CDS circuits 1l3a
and 13b, and timing generator 240 and synchronizing signal
generator 250 are substantially identical-to those in the
above-stated embodiments. Description therefore will not
be repeated thereon. Signal processing circuit 300 can
also have an identical structure to, for example, video
signal producing portion 300 in Fig. 1,

Switching control circuit 5 switches a signal to be
supplied to signal processing circuit 300 not only in
response to key input of an external switch 6a as is the

case with the above-described embodiment, but also in
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response to the output of wide angle end detection portion
18 and the output of telescopic end detection circuit 19.

External switch 6 is formed, for example, similarly
as' the case in the above-stated embodiment (see Fig. 1).
Thus, also in the present embodiment, the object image
captured by lenses lla and the object image captured by
lenseé 1lb can instantaneously be switched or combined to
be reproduced on picture plane.

Therefore, when the zoom magnification of conversion
portion 200a and the zoom magnification of conversion
portion 200b are set to be different values 6perating
external switches 710 and 720, an object image can be
reproduced on one picture plane at different zoom
magnifications, or reproduced with the zoom magnification
ins;antgneously switched, by operating external switch 6.

Wide angle end detection portions 18 detects a serial
movement of zoom lens 110 a to the wide angle end at the
time of image sensing by optical system lla, and applies a
detection signal S1 to_switching contrel circuit 5 in
response to the detection.

Telescopic end detection portion 19 detects a serial
movement of zoom lens 110b to the telescopic end at the
time of sensing by optical system 1llb, and applies a
detection signal S2 indicating the detection to switching

control circuit §.
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Switching control circuit 5, in response to the
signal S1, controls signal switching circuit 3 so that the
output signal of conversion portion 200b is applied to
signal processing circuit 300 regardless of a key input to
external switch 6, while, in response to the signal 82,
controls signal switching circuit 3 so that the output
signal of conversion portion 200a is applied to signal
processing circuit 300 regaxdless of a key input to
external switch 6.

Therefore, if the user initially applies the output
signal of conversion Rortion 200b to signal processing
circuit 300 using operation key 640 and takes the object
with lenses 11b while serially increasing the zoom
magnification by operating external switch 720, the signal
to be applied to signal processing circuit 300 is switched
to the output signal of conversion portion 200a at the
time when the zoom magnification of lenses 1lb reaches its
maximum. Then, if the user thereafter takes the same
object with lenses lla while increasing the zoom
magnification of lenses lla by operating external switch
710, the signal output from signal processing circuit 300
is switched to the one corresponding to the object image
sensed at the zoom magnification of lenses 1lla.

More specifically, if the zoom magnification of

lenses lla is gradually increased right after the zoom
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magnification. of lenses 11b is changed to its maximum, the
object image expanded at the maximum zoom magnification by
lenses 1lb is reproduced on the picture plane of the
receiver and then the object image expanded at the minimum
zoom magnification of lenses lla which is ﬁigher than the
minimum zoom magnification of lenses 1lb.

Conversely, when the user initially image-senses an
object with lenses lla by applying the output signal of
conversion portion 200a to signal processing circuit 300
using operation key 630 while decreasing the zoom
magnification, operating the external switch 710, the
signal applied to signal processing circuit 300 is
switched to the 6utput signal of conversion portion 200b
at the time when the zoom magnification by lens 1lla .
becomes minimum. If then the user operates external
switch 720 thus decreasing the zoom magnification and
image-senses the-same object with lenses 11b, the wvideo
signal of the object image produced at a lower zoom
magnification than before is output from signal processing
circuit 300.

More specifically, if the user continues to decrease‘
the zoom magnification of lenses 1llb right after changing
the zoom magnification of lenses lla to the minimum, the
object image reduced at the minimum magnification of

lenses lla is reproduced on the picture plane of a

referably
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receiver (not shown) and then the object image reduced at
the minimum magnification of lense 11b which is lower than
the minimum magnification of lense lla is reproduced.

_ According to tﬂe present embodiment, an object can be
image-sensed while changing the zoom magnification in a
very wide range corresponding to the sﬁm of the change
range of the zoom magnification (A-B) possible‘by one zoom
lens 110a and the change range of the zoom magnification
(B-C) by the other zoom lens 110b. It is therefore
possible to take an object at a greatly higher zoom
magnification compared to conversional ones, without
increasing the sizes of zoom lenses 110a and 110b.

Fig. 4 is a block diagram schematically showing the
basic entire structure of a camcorder in accordance with

. another embodiment of the present invention.

Referring to Fig. 4, the camcorder includes an image
sensing portion 100 basically -having the structure shown
in Fig. 1, and a recording portion 400 provided with a
field memory 412.

Image sensing portion 100 includes two conversion
portions 200a and 200b, a switching circuit 3 and a
switching control circuit 50 for selecting either one of
the output signals of conversion portions 200a and 200b,
and a video signal producing portion 300 for producing a

video signal including a luminance signal Y and a chroma
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signal C, in response to the signal selected by switching
circuit 3.

The operations of lenses lla and 11lb, image sensing
devices 12a and 12b, CDS circuits 13a and 13b, and a
timing generator 240 and a synchronizing signal generator
250 are substantially identical to those in the above-
stated embodiments, and, therefore, a description will not
be repeated.

A preprocessing circuit 20a conducts to an electrical
signal from CDS circuit 13a, for example, wvarious
correction processing and other processings, which
processings are included in processing to be conducted
prior to'input to video signal producing portion 300, such
aé gain control proéessing as conducted by AGC amplifier
l4a and AGC control circuit 15a in Fig. 1.

Similarly, a preprocessing circuit 20b conducts to an
electrical signal from CDS 13b, various correction
processing and other processings, which processings are
included in-processing to be conducted prior to input into
video signal producing portions 300, such as gain control
processing as conducted by AGC amplifier 14b and AGC
control circuit 15b in Fig. 1.

As opposed to switching control circuit 5 shown in
Figs. 1 and 2, switching control circuit 50 is controlled

by a synchronizing signal generated by synchronizing



REPLACEMENT SHEET - 21 - lens of the second optical Sypjem..
first and second detection circuits and first and seco

a

- 54 -

signal generator 250 and controls switching circuit 3 so
that the output signal of conversion portion 200a and the
output signal of conversion portion 200b are alternately
seleéted for every 1 field.

Video signal producing portion 300 has a structure
similar to video signal producing portion 300 shown in
Fig. 1. An encoder 350 correspénds to circuits 18 and 19
for producing a luminance signal Y and circuits 100-113,
118 and 119 for producing a chroma signal C among the
internal circuits of video signal producing portion 300
shown in Fig. 1. The luminance signal Y and chroma signal
C produced by encoder 350 are both applied to recording
portion 400.

Fig. 5 is a timing chart for illustrating the
switching timing of signals applied to video signal
lproducing portion 300 from switching circuit 3.

Referring to Fig. 5, switching control circuit S50
switches the internal connection state of switching
circuit 3 during each vertical blanking period of the
video signal (Fig. 5 (a)})} produced by video signal
producing portion 300. Thus, the output signal of
conversion portion 200a and the output signal of
conversion portion 200b -are switched for every 1 field
period of the video signal and alternately applied to

video signal producing portion 300 (Fig. 5 (b)).
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Therefore, the luminance signal Y and chroma signal C
corresponding to the object image captured by lenses lla
and the luminance signal ¥ and chroma signal C
corresponding to the object image captured by lenses llb
are switched for every one field period and alternately
applied to recording portion 400.

Recording portion 400 includes, in addition to the
structure of recording portion 400 in Fig. 8, a field
memory 412, a switching circuit 413, a switching control
circuit 415 for controlling switching circuit 413, and an
external switch 8 used by the user for operating switching
control circuit 415. The structu~mes and the operations of
the other parts of recording portions 400 are similar to
conventional ones, except for field memory 411; switching .
circuit 412, switching control circuit 415, and external
switch 8.

Fig. 6 is a timing chart'-for illustrating the
switching timing of a signal applied to output circuit 411
from switching circuit 413. In the fbllowing description,
Fig. 6 is also referred to.

A vidéo'éignal corresponding to an object‘image
captured by lenses lla and a video signal corresponding to
an object image captured by lenses 1llb are alternately
precoded on a magnetic tape 404 by one by one basis.

Thus, at the time of reproduction,’ the video signal



first optical systemreaches its m ninnum val ue, and i hed to a video
signal corresponding to the object inage captured by
system after the focal distance reaches its mninmum vjlu
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| mage sensing by second optical systemis
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corresponding to the object image captured by lenses and
the video signal corresponding to the object image
captured by ‘lenses 1lb are alternately output from mixing
amplifier 410 each for 1 picture plane (see Fig. 6 (a)).

Field memory 412 after storing the video signal from
mixing amplifier 410 on 1 field basis reads the
stored signal and applies the read signal to switching
circuit 413. The output signal of field memory 412 as
shown in Fig. 6 (b), is a signal 1 field period delayed
from the output signal (see Fig. 6 (a)) of mixing
amplifier 410.

Switching control circuit 415; in response to a key
input to external switch 8, controls the internal
caonnection state of switching circuit 413 so that the
output signal of field memory 412 and the output signal of
mixing amplifier 410 each for 1 fiéld.are alternately
applied to output circuit 411%

External switch 8 includes, for example, an operation
key 810 for rgproducing an object image captured by lenses
1la among images recorded as a video signal on magnetic
tapé 404, and an operation key 820 for reproducing an
object image captured by lenses 1llb.

Switching control circuit 415 in response to a key
input to operation key 810 controls switching circuit 413

so that the output signal of mixing circuit 410 is applied



conducted while increasing the focal distance of the se oﬂHPmmﬂEMEwTQMQ
the output signal of the video signal producing circuitifis a v dﬁ égg%
corresponding to the object image captured by the secon lbmimcgl gy
until the focal distance of the lens of the second opti
Its maxi mum value and is

- 57 -

to output circuit 411 during the period when the output
signal of mixing amplifier 410 is a video signal
corresponding to the object image captured by lenses lla
and the output signal of field memory 412 is applied to
output circuit 411 in the other periods. As can be seen
from Figs. 6 {(a) and (b), when the output signal of mixing
amplifier 410 is switched from the video signal for 1
field of the object image gaptured by lenses lla to the
‘video signal corresponding to the object image captured by
lenses 11b, a signal the same as the video signal for this
1 field is output from field memory 412.

Accordingly, among video signals recorded on magnetic
-tape 404 the video signal of the object. image captured by
lenses lla is serially output twice from switching circuit
413 for 1 field, and therefore only the video signal of
the object image captured by lenses lla is supplied to
output circuit 411.

In response to a key input to operation key 820,
switching control circuit 415, as oﬁposed to the
foregoing, control switching circuit 413 so that the
output signal of mixing amplifier 410 is applied to output
circuit 411 during the period when the output Signal of
mixing amplifier 410 corresponds to the object image
captured by lenses 1lb while the output signal of field

memory 412 is applied to output circuit 411 during the
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otheﬁ periods..

When the output signal of mixing'amplifier 410 is
switched from the video signal for 1 field of the object
image captured by lenses llb to the one corresponding to
the object image captured by lenses lla, a video signal
the same as the video signal for this 'l field is output
from field memory 412 (see Figs. 6 (a) and (b}).
Therefore in this case, as shown in Fig. 6 (b) the video
signal of the object image captured by lenses 1lb among
the video signals recorded on magnetic tape 404 is
serially output by 1 field twice, and, therefore only the
video signal of object image captured by lenses 11ib is
supplied to output circuit 411.

Operating operation key 810 therefore allows
reproduction of the object image captured by lenses lla
while operating operation key 820 allows reproduction of
the object image captured by -lenses 11b.

As in the foregoing, in accordance with the camcorder
of the present embodiment, the video signal of the cbject
image captured by lenses lla and the video signal of the
object image captured by lenses 11b ‘are alternately
recorded on magnetic tape 404 by 1 field at the time of
recording and either one of the object image captured by
lenses 1lla and the object image captured by lenses 1llb is

selectively reproduced, by applying the video signal read
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from magnetic tape 404 and the signal obtained by delaying
the video,signal for time period corresponding to 1 field
period while switching between these signals by an
appropriate timing at the time of reproduction,

At the time of recording, each of the output signals
of conversion portions 200a and 200b ;é,applied to video
signal producing portion 300 for évery 1 field period.
Accordingly, in the case of interlace method, the
luminance signal Y and chroma signal C of the object image
captured by lenses lla is produced only from one field
(first field) signal of two field (hereinafter referred to
a first field and a second field) constituting each frame
among output signals of conversiom portion 200a (Fig. 6
(d)). Similarly, the luminance signaly and chroma signal
C of the object image captured by lenses 1llb are produced
oﬁly from the signal of the second field among the oﬁtput
signals of conversion portiomn-200b (Fig. 6 (e)).

More specifically, a signal corresponding to either
one of the first and second fields is removed each from of
the output signals of conversion portions 200a and 200b at
the time of recordiné.h A video signal for each field
recorded on magnetic tape 404 is therefore serially
applied twice to output circuit 411 for interpolating
signals which can replace the removed video signals of the

second field between the first field video signals of the
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object image. captured by lenses lla among video signals
recorded on magnetic tape 404 and for interpolating the
signal which can replace the removed video signals of
first field video signal between the second field video
signals of the object image captured by lenses 1lb among
the video signals recorded on magnetic tape 404.

ﬁore specifically, in this embodiment, the interlaced
video signal of the first (or second) field at the time of
recording is substituted by the not interlaced video
signal of the second (or first) field at the time of
reproduction. Each frame of the output video signal of
output circuit 411 is constituted by two fields formed of
the same video signal.

Although the present invention has been described and
illustrated in detail, it is clearly understood that the
same is by way of illustration and éxample only and is not

-to be taken by way of limitation, the spirit and scope of
the present invention being limited only by the terms of

the appended claims.
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CLAIMS:

1. An image sensing apparatus, co.prising:

" a first optical system (lla, l7a) for taking up
first external light forming the optical image of a first
object;

| a second optical system (11b, 17b) for taking up
second external light forming the optical image of a
second object;

first conversion means (2000a) for converting the
optical image of the first object formed by said first
external light taken up by said first optical system (lla,
17a) into a first electrical signal;

éecond conversion means (2000b) for converting the
optical image of the second object formed by said second
external light taken up by said second Sptical system
(11b, 17b) into a second electrical signal;

electrical signal selection means for seiecting
either one of said first electrical signal converted by
said first conversion means (2000a) and said second
electrical signal converted by said second conversion
means {2000b); and |

video signal producing means (300) for producing a
video signal based on the elec?rical signal selected by

said electrical signal selection means (3).
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2. The image sensing apparatus as recited in claim
1, wherein.-

said first conversion means (2000a)} includes first
generation means (12a) for generating an electrical signal
at a level in accordance with the intensity of said first
external light taken up by said first optical system (lla,
17a), and first level control means (l4a, 15a) for
controlling the level of the electrical signal generated
by said first generation means (l2a) at a prescribed
level, and

said second conversion means (2000b) includes second
generation means (12b) for generating an electrical signal
at a level in accordance with the intensity of said second
external light taken up by said second optical system
(11b, 17b), and second level control means (L4b, 15b) fox
controliing the level of the electrical signal. generated

by said second generation means (12b) at said prescribed

leyel.

3. The image sensing apparatus as recited in claim
2, wherein

said first optical system (lla, l7a) inclﬁdes first
lens means (lla) for emitting said first external light
upon said first generation means (12a), and first incident

light amount control means (l7a} for controlling the



Ci I’CUIt*

on the recording nedium each field signal of the video snqucmgqiﬂgﬁgm
based on the first-etectrieal si-gnal (in the case of th flrst SS@Q
d

timng control g) or the video signal pfoskisdd hasadd EEE_
second el ectri IAE g[ﬂﬂg@ﬂﬂ ﬁe case of the second sw tc-mﬁg—{-fm—ﬂ e

oi ned by
- 63 -

amount of incident light from said first lens means (lla)
to said first generation means {l2a) at a prescribed |
amount, and

" said second optical system {(llb, 17b) includes second
lens means for emitting said second external light upon
saids;second generation means (12b}, and.second incident
light amount control means (175) for contrelling the
amount of incident light from said second lens (11lb) to
said second generation means (12b) at said prescribed

amount.

4. The image sensing apparatus as recited in claim
3, wherein

said first incident light amount control means (17a)
includes iris means (17a) provided between said first lens
means (lla) ;nd said first generation means (12a), and

said second incident light amount control means (17b)
includes iris means (17b) provided between said second

lens means (-11b) and said second generation means (12b).

5. The image sensing apparatus as recited in claim
1, wherein | .

sajid first electrical signal includes a color signal
- component (R, G, B) indicating color information on said

first object,

J



twos. According to the fourth aspect, the nethod of oper{
sensi ng apparatus in accordance with the present |nvent|y

step of producing-a—video signal after the step of sel ectliffp &.IWor

T R == .

said second electrical signal includes a color signal
component (R, G, B) indicating color information on said
second object,

. said video signél producing means (300) includes
extraction means (100, 111) for extracting said color
signal component (R, G, B) from said selected electrical
signal, and white balance adjustment means (116-119) for
controlling the gain of the colo£ signal component (R, G,
B) extracted by said extraction means (110, 111) for white
balancing adjustment, and '

said white balance adjustment means (116-119)
controls the gain of said extracted color signal component
based on a first value when said selected electrical
signal is said first electrical signal, and controls the
gain of said extracted color signal component based on a
second value when said selected electrical signal is said

second electrical signal.

6. The image sensing apparatus as recited in claim
5, wherein

said first value is predetermined in accordance with
the optical characteristics of said first optical system
(lla, 17a) and said first conversion means so that the
video signal produced by said video signal producing means

(300) allows reproduction of a white-balanced image when
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said selecteg'éiectrical signal is said first electrical
signal, and

said second value is predetermined in accordance with
the.optical characteristics of said second optical system
and said second conversion means so that the video signal
produced by said vi#deo signal producing:means allows
reproduction of a white-balanced image when said selected

electrical signal is said second electrical signal.

7. The image sensing apparatus as recited in claim
6, wherein

said white balance adjustment means (116-119)
includes;

first value generation means (117) for generating
said fir§t value,

second value generation means (118) for generating
said second value,

value selection means (119) responsive to the
selection operation of said electrical signal selection
means (3) for selecting either one of said first value
generated by said first value generation means (117) and
said second value generated bx said second wvalue
generation means (118}, and

gain control means (116) for controlling the gain of

said extracted color signal component (R, G, B) based on
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the value selected by said value selection means (119).

8. The image sensing apparatus as recited in claim
l,'wherein

said first optical system (1la, 17a) includes first
lens means (110a) with a variable focal distance,

said second optical system includes second lens means
(110b) with a variable focal distance, and

the minimum value of the focal distance of said first
lens means (110a) is equal to the maximum value of the

focal distance of said second lens means (110b).

9. The image sensing apparatus as recited in claim
8, further comprising:

first detection means (18) for detecting that the
focal distance of said first lens means (llda) becomes
minimum, when said selected electrical signal is said
first electricél signal; and

first selection control means (500) responsive to the
detection output of said first detection means (118) for
causing said electrical signal selection méans fo select

said second electrical signal.

10. The image sensing apparatus as recited in claim

9, further comprising:
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seconq déiection means (19) for detecting that the
focal distance of said second lens means (110b) becomes
maximum, when said selected electrical signal is said
second electrical signal; -and

selection means (500) responsive to the detection
output of said second detectidr means -(19) for causing
said electrical signal selection means to select said

first electrical signal.

11. An image sensing apparatus as recited in claim
1, further comprising:

selection control means (50) for causing said
electrical signal selection means (3) to alternately
select said fi£st electrical signal and said second
electrical signal for every 1 tield period;

a recording medium (404);

recording means (401~403) HW) for recording the video
signal produced by said video signal producing means (300)
on said recording medium (404);

reproduction means for reproducing séid video-~signal
from said recording medium (404);

delay means (404) for delaying the video signal
reproduced by said reproduction'means (HR, 405-410) by
time périod corresponding to 1 field period; and

switching means (413) for switching between the video

us
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nification is far higher than conventional ones can be
W t hout increasing the size of the apparatus.

UL

signal delayed ¥y said delay means (412) and the video
signal reproduced by said reproduction means (HR, 405-410)

for every 1 field period for output.

12. The image sensing apparatus as recited in claim
11, further comprising:

first switching timing control means for controlling
the switching timing of said switching means (413) so that
said reproduced videoc signal is output from said switching
means (413) during the period when said reproduced video
signal is a video sigmnal prodﬁced by said video signal
producing means (300) based on said first electrical
signal, and said &elayed video signal is output from said
switching means.(413) during the other periods; and

second switching timing conérol means (820, 415) for
controlling the switching timing of said switching means
(413) so that said reproduced video signal is output from
said switching means during the period when said
reproduced video signal is a video signal produced by said
video signal producing means (300) based on said second
electrical signal, and said delayed video signal is output

from said switching means (413) during the other periods.

13. The image sensing apparatus as recited in claim

11, wherein said delay means (413) is a field memory.



More specifically, inmge-sensing effects and zoom nag-

reproduci ng e n conventional inmge sen |ng 35 éﬁ&
recordi ng function enented in a struc- turef Bg %ﬁér

t han t hose prrnﬂ g] "'Mventlonal | mage sensing app ﬂﬁﬂé@E&EwaEBs.

cost reduction and size reéduttion ;._*m
- 59 -

14. A method of operating an image sensing apparatus
including a first optical system (lla, 17a) for taking up
first external light for forming the optical image of a
first object and a second optical system (1lb, 17b) for
taking up second external light forming the optical image
of a second object, comprising the steps of

converting said optical image of first object formed
by said taken up first external light into a £first
electrical signal;

converting said optical image of second object formed
by said taken up extermal light into a second electrical
signal;

sglecting either one of said converted first
electrical signal and said converted second electrical
signal; and

producihg a video signal based on said selected

electrical signal.

15. The method of operating as recited in claim 14,
further comprising the step of equalizing the level of
said first electrical signal and the level of said second

electrical signal.

16. The method of operating as recited in claim 14,

wherein

e
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said first}electrical signal includes a color signal
component (R, G, B) indicating color information on said.
first object,

said second electrical signal includes a color signal
component (R, G, B) indicating color information on said
second object,

the spectroscopic characteristic of said first
optical system (lla, 17a) and the spectroscopic
characteristic of said second optical system (llb, 17b)
are different from each other, and

said video signal producing step includes a step of
extracting said.color signal components from said selected
electrical signal, and a steg of controlling the gain of
said extracﬁed color signal component for adjusting white
balance, ‘

said contreolling step including a step of

conducting different gain controls to said extracted color
signal component (R; G, B) between when said selected
electrical-signal is said first electrical signal and when
said selected electrical signal is said second electrical

signal.

17. A method of operating an image sensing apparatus
including a first optical system (lla, 17a) for taking up

first external light forming the optical image of a first
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object, and a second optical system (11b, 17b) for taking
up second external light forming the optical image of a
second object, wherein
said first optical system (lla, l7a) includes first
lens means (110a) having a variable focal distance, said
second optical system (11b, 17b) includes second lens
means with a variable focal distance, and
the minimum value of the focal distance of said first
lens means (110a) is equal to the maximum value of the
focal distance of said second lens means (110b),
comprising the steps of:
converting said optical image of first object formed
by the external light taking up by said’ first optical
system (1la, 1l7a) into a first electrical signal,
converting said optical image of second object formed
by the external light taken up by said second optical
.system (11b, 17b} into a second elecfrical signal,
sélecting either one of said converted first
electrical signal and said converted second electrical
signal,
controlling said selection, and
producing a video signal based on said selected
electrical signal, -wherein
said controlling step includes a step

controlling said selection so that said first electrical
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signal is seleceed by said selection during the period
when the focal distance of said firsf lens means (1ll0a) is
changing, and said second electrical signal is selected by
said selection in reéponse to that the focal distance.of

said first lens means becomes minimum by said change.

18. The method of operating as recited in claim 17,
wherein said controlling step further includes a step of
controlling said selection so that said second electrical
signal is selected by said selection-during the period
wnen the focal distance of said second lens means (110b)
is changing, and said first electrical sign#l is selected
by said selection in response to that the focal distance
of said second lens means (110b) becomes maximum by said

change.

19. A method of operating an image sensing apoaratus
including a first optical system (lla, 17a) for taking up
first external light forming the optical image of a first
object, a second optical system {llb, 17b) for taking up
second external light forming the optical image of a
second object, and a recording medium (404) for recording
a video signal, comprising the steps of:

converting said optical image of first object formed

by said taken up first external light into a first

he
us



FIG 1 is a block diagramshowi ng the entire struc-
sensing apparatus with two-picture inmge processing
with one em bodi nent of the present invention; FIG
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electrical siqﬁal;

converting said optical image of second object formed
by said taken up second external light into a second
eléctrical signal;

alternately selecting said converted first electrical
signal and -said converted second electrical signal for
every 1 field;

producing a video signal based on said selected
electrical signal;

recording said produced video signal on said
recording medium (404);

reproducing said video signal from said recording
medium (404);

delaying said reproduced video signal for time period
corresponding to 1 field pexriod;

alternately selecting said delayed video signal and
said reproduced video signal for every 1 field period; and

sequentially externally outputting said selected

video signal.

- 20. The method of operating as recited in claim 19,
further comprising the steps of:
controlling said video signal selection so that said
reproduced video signal is selected during the period when

said reproduced video signal is a video signal produced
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based on said first electrical signal, and said
delayed video signal is selected during the other
periods; and

controlling said video signal selection so that
said reproduced video signal is selected during the
period said reproduced video signal is a video signal
produced based on said second electrical signal, and
said delayed video signal is selected during the other

periods.

21. An image detection apparatus comprising
first and second optical imaging systems (1la, 11b)
for capturing respective first and second object views
and forming images thereof;

first and second image sensing and converting
means (200a,- 200b) for sensing the respective images
formed by said first and secdnd optical imaging
systems and for «converting said images into
corresponding first and second respective electrical
signals;

switchable signal selection means (3) for
selecting either of said first and second electrical
signals, and

signal processing means (300) for processing the
electrical signal selected by said switchable signal

selection means to produce a video signal, said signal
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processing means including signal adjustment means
(116) for adjusting a signal paa;:ameter and control
means (117, 118, 119) for-controlling the operation of
said adjustment means in accordance with the operation

of .said signal selection means.

22. An image detection apparatus according to
claim 21 wherein said control means includes. means
{119) for selecting between first and second
predetermined control values in accordance with said-
operation of said signal selection means, and wherein
said signal adjustment means (116) is arranged to
apply an adjustment factor determined by the selected

predetermined control wvalue.
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IMAGE SENSING APPARATUS HAVING PLURALITY OF OPTICAL
SYSTEMS AND METHOD OF OPERATING SUCH APPARATUS

ABSTRACT OF THE DISCLOSURE
A video camera or a camcorder includes a conversion
portion 200a for converting an object image captured by
first lenses lla into an electrical signal, and conversion
portion 200b for converting an object image captured by
second lenses 1llb into an electrical signal provided
independently from each other, and a video signal
producing portion 300 provided commonly for conversion
portions 200a and 200b for producing a video signal based
on the electrical signals converted by these converting
portions 200a aﬁd 200b, in order to implement an image
sensing apparatus and an image sensing apparatus with
-recording function which have the function of reproducing
a plurality of dbject images captured by a plurality of
optical systems by switching them or combining them, in a
structure advantageous for cost reduction as well as size
reduction. A switching circuit 3 for selectively applying
either one of the output signals of conversion portions
200a and 200b is provided between conversion portions 200a

and 200b and video signal producing portion 300.

FIGURE 1.
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signal having its level controlled by iris 17b and AGC anpfres-

equal to each other. Thus, when the, image of an object cgpREPCACEMENT
1la and the inage of an object captured by |lenses 11b are jfeprod m
sanme picture plane or reproduced sw tched instanta- neousl D@@tzmﬁ it =3

other, difficulty in view ng due
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to the difference in brightness between those two i gy REBACKHMBENDEHEERDI ded.
Vi deo signal producing portion 300 in this inage sefising
addition to the internal

r‘ggﬁ I n
circuitry of video signal r@@t@@-ﬁ‘ggﬁ‘. rt4-0ms 800
in the conventional inmage sensing apparatus shown i ST e udesa
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white bal ance switching circuit 119, and white bal an

e

Ot TOT Vel
setting circuits 117 and 118. Except for the structu &EWEWBEE;EH ns

of white bal ance con- trol value setting circuits 11} and Zﬁpﬂﬂﬂd

bal ance switching circuit 119, white balfnce ci rcuit |1B®€ “i-he

it

TITLE OF THE INVENTION

Image Sensing Apparatus Having Plurality of Optical

Systems and Method of Operating Such Apparatus
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to image

sensing apparatuses, and more specificain, to multi-

picture frame processing function.

Description of the Related Art

Among various image sensing apparatuses presently

commercially available include a video camera with a

recording function (a camcorder), a vide camera without

any recording function, etc., and.any of these has only

one system of circuitry for sensing the image of an

object.

Fig. 7 is & block diagram schematically showing the

entire structure of a .conventional video camera.

Referring to Fig. 7, light reflected from an object (not

shown) is taken up into the video camera by lenses 11.

The light taken up by lenses 1l forms the optical image of

the object on the light receiving surface of an image

sensing device 12 through the opening of an iris 17.

Image sensing device 12 is formed of a CCD (Charge Coupled

Device), etc. Image sensing device 12 converts the

optical image formed on the light receiving surface into



REPLACEMENT SHEET -26- structures and operations of the

vi deo signal producing portions 300 are identical to thdf BERLACEMENT SHEET
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an electrical signal and applies the signal to a CDS
(Correlation Double Sampling) circuit 13. CDS circuits 13
restrains low band noise included in the electrical signal
applied from image sensing device 12. The electrical
signal having its low band noise restrained by CDS cirquit
13 is applied to an AGC (Automatic Gain Control) amplifier
14 and an iris control circuit 16.

AGC amplifier 14 amplifies or attenuates the
electrical signal from CDS circuit 13 under the control of
AGC control circuit, and controls the signal at a
prescribed level suitable for process;ng in signal
processing circuitry in succeeding stages. More
specifically, AGC amplifier 14 is.a variable gain
amplifier, while AGC control circuit 15 outputs a control
signal for controlling the gain of AGC amplifier 14. AGC
control circuit 15 responds to an output signal from AGC
amplifier 14 and outputs a control signal in accordance
with the difference between the output signal level of AGC
amplifier 14 and the above stated prescribed level. If
the output signal level of AGC amplifier 14 is lower than
the prescribed level, AGC coAtrol circuit 15 controls AGC
amplifier 14 so as to increase its gain, and if the output
signal level of AGC amplifier 14 is higher than the
prescribed level, AGC control circuit 15 controls AGC

amplifier 14 so as to lower its gain. Consequently, the



ventional one, and, therefore, a description thereof
In FIG 7, which value the average | evel of each of t ﬁ m?nc
S|gnals R.- Yand B - Y for one plcture pl ane shoul d Agd +o-e
in order to makes the color of an |nage reproduced by \jﬁﬁil;,ﬂu

output signal level of AGC amplifier 14 is kept constantly
at the prescribed level.

‘ Iris control circuit 16 adjust the diameter of the
opening of iris 17 so that the output signal level of CDS
circuit 13 is always constant. When the opening diameter
of iris 17 becomes larger, the amount of incident light
upon the light receiving surface of image -sensing device
12 increases, and, therefore, the output level of CDS
circuit 13 rises. Conversely, when the opening diameter
of iris 17 becomes smaller, the amount-of incident light
upon the light receiving surface of image sensing device
12 decreases, and, therefore, the output signal level 6f
CDS circuit 13 dgcreases. Iris coentrol. circuit 16
therefore operates to reduce the opening diameter of iris
17 when the output signal level of CDS circuit 13 becomes
higher than a certain reference level, while operates to
increase the opening diametexr of iris when the output
signal level of CDS circuit 13 becomes lower than the
reference level. Thus, the amount of incident light upon
the light receiving surface ?f image sensing device 12 is
always kept. substantially constant, and, therefore, the
output signal level of CDS circuit 13 is always kept
substantially constant.

The electrical signal having its level controlled by

AGC amplifier 14 is applied to an LPF (Low Pass Filter) 18



signal of output circuit 115 as near to the color captur
possi bl e, depends on the spectro- scopic characteristics
image sensing device 12. Mre specifically, the gains of
signals RL G and B are controlled by white bal ance circu

average | evel s of each of the col or t - h

and a pixel separating circuit 110. LPF 18 extracts the
low frequenty component of the electrical signal applied
from AGC amplifier 14. The low frequency component
extracted by LPF 18 undergoes a prescribed processing by a
Y signal processing circuit 19 and becomes a luminance
signal Y representing the brightness of the'above stated
optical imagew

. Pixel separating circuit 110 separates the electrical
signal applied from AGC amplifier 14 as for every pixel on
the light receiving surface of image sensing device 12,
and produces two kinds of signals containing different
kinds of color information. These two kinds of signals
produced by pixel separating circuit 110 are subjected to
a prescribed operation by a matrix circuit 111l and
converted into three primary color signals R, G and B.

. These priméry color signals R, G and B are input into
a white balance circuit 116. White balance circuit 116
controls the gains of the primary color signals R, G and B
so that white balance is made.

Generally, a color sensiqg apparatus such as color
video camera possesses white balance function.for
reproducing the color of an object recognized by human
eyes on a picture plane.

Human eyes recognize a white object as white

regardless of its change as long as the color temperature



difference signals R- Y and B - Y for one picture pl ane;jtake={he-vwalye .
whi ch allows the inages of an object captured by | enses ' REPLACEMENT SHEET
sensing device 12 to be reproduced on the picture plane lpof t f '

with the color closest to the color viewed by hunman eyesl Clater: %!%7 .....
referred to such a value as a white bal anee~con-

of light illuminating the object to be seen is within a
certain range. However, the higher the color temperature
of light illuminating is, the more bluish the color of the
objéct recognized by the image sensing device becomes
while the lower the color temperature of the light
illuminating, the more reddish the culoxr of the object
recognized by the device becomes. In other words, the
color recognized by the image sensing device and the color
recognized by human eyes are different depending upon the
color temperaturss of illuminating light.

Therefore, a color image sensing apparatus is
provided with white balancing function which automatically
adds a correction to cdlor information obtained by sensing
‘the image of an object depending upon the color
temperature of the light illuminating the object. In the
image sensing apparatus shown in Fig. 7, the white
balancing function is implemented by white b;lange circuit
116.

Matrix circuit 112 further subjects the primary color
signals R, G and B having their gains controlled by white
balance circuit 116 to a prescribed operation and produces
two color difference signals R - Y and B - Y.

More specifically, white balance circuit 116 corrects
the gains of the primary color signals R, G and B from

matrix circuit 111 so that the average level of each of



trol value). It is noted that in the present enbodi nent, %ggLﬁ T SHEET
troscopic characteristics of |enses 1la and inage sensin % gg e
different .fromthe spectroscopic charac- teristics of |édp &l bM

sensing device 12b. Wite bal ance contro% val ue setting “Irrﬁ??"1T7"ﬁﬁﬁﬁFl

of light illuminating the object to be seen is within a
certain range. However, the higher the color temperature
of light illuminating is, the more bluish the color of the
object recognized by the image sensing device becomes
while the lower the colo£ temperature of the light
illuminating, the more reddish the color of the object
recognized by the device becomes. In other words, the
color. recognized by the image sensing device and the coloxr
recognized by human eyes are different depending upon the
color temperatures of illuminating liéht.

Therefore, a color image sensing apparatus is
provided with white balancing function whieh automatically
adds a correction to color information obtained by sensing
the image of an object depending upon the color
temperature of the light illuﬁinating the object. In the
image sensing apparatus shown -in Fig. 7, the white
balancing function is implemented by white balance circuit
116. |

Matrix circuit 112 further subjects the primary color
signals R, G'and B having their gains controlled by white
balance circuit 116 to a prescribed operation and produces
two color difference signals R - Y and B - Y.

More specifically, white balance circuit 116 corrects
the gains of the primary color signals R, G and B from

matrix circuit 111 so that the average level of each of



ates a white bal ance control value predeterm ned in ac gerdance=wri—the |
spectroscopi ¢ characteristics of |enses 1la and inage RERLAGEMENTCRHEDR liso
that the imge of an object captured by |lenses 1la is *eproﬁg e@ ~hhe
picture plane of the receiver with the cglor cl os- est |ltioate ic ﬁgsuéieme
by human eyes. Meanwhil e, - -

the color difference signals R - Y and B - Y for one
picture plane becomes zero or a prescribed value close to
Zero. -

A white object can thus be reproduced white on a
picture plane regardless of the color témperature of light
illuminating by controlling the gains of the primary color
signals so that the average levels of the coloxr difference
signals R - Y and B - Y approximately equal to the value
(0) corresponding to "WHITE".

Which value the average level of each of the color
difference signals R - ¥ and B - Y for one picture plane
takes by controlling the gains of the primary color -
signals from R, Y and B by white balance circuit 116 is
predetermined in accordance with the spectroscopic
characteristics of lenses 1l and image sensing device 12,
and white balance circuit 116 is designed depending upon
the valué. |

The color difference signals R - Y and B - Y produced
by matrix circuit 112 is applied to an encoder circuit
113. Encoder circuit 113 balanced modulates these color
difference signals R - Y and B - Y with a sub-carrier wave
of 3.58MHz and produces a chroma signal C.

The luminance signal Y and -chroma signal C produced
by Y signal processing circuit 19 and encodex circuit 113,

respectively are mixed by an adder 114. A signal obtained



whi te bal ance control value setting circuit 118 gener A
control value predetermned in accordance wth the spg
characteristics of Ienses |1lb and i mage sensing device
i mge of the object captured by |enses 11b |s repro- d
pl ane of the receiver wth the 8 '

REBLAGEMENT SHEET ||
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by this mixing.is the video signal of the above-stated
optical imagé. The video signal is externally output
through an outpuﬁ circuit 115.

In Y signal processing circuit 19, various processing
such as gamma correction, blanking processing, contour
compensation processing, white clipping, set up
processing, and mixing of synchronizing signals are
conducted.

A timing generator 240 generates timing pulses for
controlling the operation timings of image sensing device
12 and CDS circuit 13. A synchronizing signal generator
250 generates synchronizing signals for controlling the
operation timings of the internal-circuits in automatic
gain amplifier 14 and videc signal producing poftion 300.
‘Timing generator 240 and synchronizing signal generaﬁor
250 are: controlled by a horizontal synchronizing signal
HD, a vertical synchronizing signal VD, etc. and
synchronizes with each other. Mors specifically, the
timing pulses which determine the operation timing of an
electrical signal generation portion 2000 and the
synchronizing signals which determine the operation timing
of video signal producing portion 300 are generated in
synchronization with each other. |

Consequently, conversion of the optical image of the

cbject into an electrical signal in electrical signal



-27- color closest to the color viewed by human eyes. RERLAGENRICESHEET
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generation portion 2000 and conversion of the electrical
signal from conversion portion 200 into a video signal in
video signal pro&ucing portion 300 are conducted by
_approprlate timings.

Fig. 8 is a block diagram schematlcally showing the
entire structure of a camera video tape recoxrder.
Referring to Fig. 8, a description of ‘the structure and
operation of this conventional camcorder follows.

The camcorder includes an image sensing portion 100
for converting the opticél image of an object into a video
signal from which a video image can be reproduced on the
picture frame of a light receiving surface, and a
recording portion 400 for recording on a magnetic tape
video signals Y and C produced at image sensing portion
100. Image sensing portion 100 includes the conversion
portion 200 and video signal producing portion 300 of the
conventional video camera (see Fig. 8). As is the case
with the conventional video camera, the operation timings
of conversion portion 200 and video signal producing
portion 300 are controlled by timing generator 240 and
synchronizing signal generator 250 which operate in
synchronization with each other.

A luminance signal Y and a chroma signal C produced
by video signal producing portion 300 are input into an FM

modulator 401 and a low band converter 402 at recording



trol of switching control circuit 5 applies either of
control value generated by white bal ance control valu
and the white bal ance control val ue generated by whit
val ue setting circuit 118 to white balagﬁe circuit 116
switching circuit 119 is controlled by -

portion 400.

FM moditlator 401 FM-modulates the luminance signal Y
and applies the fM modulated luminance signal Y
{(hereinafter simply referred to as FM luminance signal)} to
a re;ording amplifier 403. |

Low band converter 402 converts the frequency band of
the chroma signal C into a prescribed low band which is
lower than the frequency band of the FM luminance signal,
and applies the converted chroma signal C (hereinafter
simply referred to as low band chroma signal) to recording
amplifiexr 403.

Recording amplifier 403 mixes the FM luminance signal
and low band converted chroma signal and produces a video
signal suitable for recofding onto a magnetic tape 404.
The video signal is recorded on the magnetic tape 404 by a
head HW“for recoxrding.

As described above, the image sensed by image sensing
portion 100 is recorded as the video signal on the
magnetic tape 404.

A reading head HR reads the signal recorded on the
magnetic tape 404 and applies:the read signal to a
reproducing amplifier 405.

Reproducing amplifier 405 amplifies the signal from
the reading head HR and applies the amplified signal to a

low pass filter 406 and a high pass filter 408.



switching control circuit 5 to operate in relation wt
3. More specifically, switching control circuit 5 con-
connection state of white balance con- trol sw tching
the white bal ance control val ue generat%g_by whi te bal @

Low pass.filter 406 extracts the low frequency
component of the signal output from reproducing amplifier
405, in other woids extracts the low band converted chroma
signal. The extracted low band converted chroma signal is
applied to a high band converter 407. |

High band converter 407 returns the frequency band of
the low band converted chroma signal output from low pass
filter 406 to the band before the conversion by low band
converter 402, and thus provides the original chroma
signal C. The original chroma signal C is applied to a
mixing amplifier 401.

High pass filter 408 extracts the high band componeﬁt
of the signal output from reproducing amplifier 405, in |
other words extracts the FM luminance signal, and applies
the extracted FM luminance éignal to an FM demodulator
409.

FM demodulator 409 demodulates the FM luminance
signal from high pass filter 408 and provides the original
luminance signal Y. The luminance signal Y is applied to
mixing amplifier 410.

Mixing amplifier 410 mixes and amplifies the chroma
signal C from high band converter 407 and the luminance
signal ¥ from FM demodulator 40%, and reproduces a video
signal by which a video image can be reproduced on the

picture plane of a TV receiver. The reproduced video



setting circuit 117 is applied to white balance circuit
signal of conversion portion 200a is supplied to video

portion 300, and the white bal ance control val ue generale
bal ance control value setting circuit 118 |s applied to
circuit 116 when the output signal of - 12

Wa@he éﬁ@é‘r 1

mhlte
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signal is applied to the receiwver through an output
circuit 411.

The image sénsed by image sensing portion 100 can
therefore be provided in arbitrary time except for the
time of sensing the image, by reproducing the wvideo éignal
from the magnetic tape 404.

As in the foregoing, the conventional image sensing
apparatus has only one optical system for taking up the
optical image of an object (lenses 11 and iris 17, etc. in
Fig. 7) and only one signal processing system (functional
blocks succeeding image sensing device 12 in Fig. 7) for
converting the optical image taken up into a video signal.
It is therefore impossible for a single image sensing
apparatus to repro&uce an image on one picture plane using
a plurality of video signal obtained by sensing the images
of different objects at a time.

For example, in order to.reproduce an image on one
picture plane using two kinds of video signal obtained by
sensing the images of two different kinds of objects at a
time, two conventional image sensing apparatuses will be
necessary. Furthermore, an.additional circuit will be
necessary for switching between or combining a video
signal produced by one image sensing apparatus and a video
signal produced by the other image sensing apparatus and

applying the resultant signals to the receiver.



conversion portion 200b is applied to video signal pr
Wi te bal ance circuit 116 controls the gains of the g

W»Wg‘" . 1800.
_ RERLACEMEYT & %gﬁa s
R Gand Bfrommatrix circuit 111 so that the white

alanﬁFTngér vakliue
from white bal ance control sw tching cirfyit 119 mat clhestd freaver==2 "~

Fig. 9 is..a block diagram schematically showing a

structure which can readily be anticipated from such a
. point of view as a system for reproduciﬁg an image on one

picture plane using two kinds of video signals obtained by
sensing the images of different objects at a time.
Referring to Fig. 9, this system includes two image
sensing portions 100a and 100b havigg identical
structures, an output circuit 4 for outputting a video
signal to a receiver (not shown) and a switching circuit 3
for switching between the output siénal of image sensing
portion 100a and the output signal of image sensing
portion 100b and applying the signal to output circuit 4.

Image sensing portions 100a and 100b each have an
identical structure to a conventional image sensing -
apparatus shown in Fig. 7. In Fig. 9, in image sensing
portion 100a, like functional blocks shown in Fig. 7 are
designated by like numerals with the suffix "a" attached,
while in image sensing portions 100b, like functional
blocks shown in Fig. 7 are designated by like numerals
with the suffix "b‘’ attached. The operations of the
functional blocks in image séﬁsing portions 100a and 100b
are the same as those in the case of the conventional
image sensing apparatus shown in Fig. 7. A video signal
corresponding to the optical image of the object captured

by lenses 1la is therefore output from the adder 1ll4a of



age |l evel of each of the color difference signals R- Y and_B.-
picture plane. Wite balance circuit 116 therefore contr gl gediCrRsNBSHEET
primary color 'signals R, G and B based on the white bal atjice ¢ ntr *%égbpe

suitable for the spectroscopic characteahftics of | enses jildactnt. I'MRge . .-...-.

sensi ng device

image sensing-portion lla. Similarly, a video signal
corresponding to the optical image of the object captured
by lenses 1llb is output from the adder 114b of image
sensing portion 100b.

The video signal outputs from adders ll4a and 1i4b
are appliéd*to output circuits 115a and 115b, respectively
and also applied to switching circuit 3. Switching
circuit 3 under the control of switching control circuit 5
selectively supplies either the video signal from adder
1l4a or the video signal from adder 114b to output circuit
4. Output circuit 4 externally éutputs the video signal
supplied from switching circuit 3.

In this system, a video signal output from either one
of output circuits 4, 115a and 115b is applied to the-
receiver (not shown). If only the image of the object
captured by lenses lla is desired to be reproduced on the
picture plane of the receiver, the output of the output
circuit 1l5a is applied to the receiver. Similarly, if
only the image of the object captured by lenses 1llb is
desired to be reproduced on.the picture plane of the
receiver, the output of output circuit 115b is applied to
the receiver. If the image of the object captured by
lenses lla and the image of the -object captured by lenses
11b are both desired to be reproduced on the picture plane

of the receiver, the output signal of output circuit 4 is



12a during the period when the electrical signal cthgpkgégm hPSHERTt e
image of the object captured by |lenses 1la is supplije 62 VI deo, sl gnha
producing portion 300, and based on the white bal ancg, & thr Mv@e
suitable for the spectroscopic charac;e{gsgics of lleases I

applied to the receiver.

Using switching circuit 3, it is éossible, for
example, to reproduce a combined image of the image of the
object captured by lenses lla and the image of the object
capfured by lenses 11lb, or switch instantaneously the
image displayed on the picture plane of the receiver from
the object image captured by lenses Tla to the object
image captured by lenses 11b or vice versa.

Switching control circuit 5, for example, generates a
first signal which can control the internal connection
state of switching circuit 3 so that switching circuit 3
aéplies a video signal from image sensing portion 100 to
output circuit 4 and a second. signal which can control.the
internal connection state of switching circuit 3 so that
switching circuit 3 applies a video signal from image
sensing portion 100b to output circuit 4. If the timing
of switching a signal applied.to switching circuit 3 from
switching control circuit 5 from the first signal to the
second signal and the timing of switching the signal from
the second signal to the first signal can be somehow
designated, an image produced by the image sensing of
image sensing portion 100a and an image produced by the
image sensing of the image sensing portion 100b can be
displayed selectively or in combination on a single

picture plane. When switching control circuit 5 continues
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el ectrical

signal corresponding to the image of the obj REPLACEMENT SHEET
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to output the first signal and thus dnly the object image
captured by lenses lla is displayed on the entire picture
plane of the recéiver,'the image on the entire picture
plane can be switched to the image of the object captured
by lenses 1llb by switching the output signal of switching
control circuit 5 to the seéond signal.. Similarly, if
switching control circuit 5 continues to output the second
signal, and thus only the image of the object captured by
lenses 11b is displayed on the entire picture plane, the
image displayed on the picture plane can be
instantaneously switched to the image of the object
captured by lenses lla by switching the output signal of
switching control circuit 5 to the first signal.
Furthermore, if the switéhing timing of the output signal
of switching control circuit 5 is controlled so that tﬁe
output signal of switching contgol circuit 5 is:-the first
signal in the same prescribed .period in any field period
and the second signal in the other period, a part of the
image of the object captured by lenses lla and a part of
the image of the object captured by lenses 11b are
combined to be reproduced on A single picture plane.

Fig. 10 is a representation showing such an example
of combination. Switching the output signal of switching
control circuit 5 to the first signal (or the second

signal) and the second signal (or the first signal) in the



] ect captured by lenses I'1b is supplied to video signalj mﬂggymym{gg-;o'
300. Consequently, a white-bal anced chroma signal C i sjjprodgc

signal producing portion 300 fromany one of the outpuf mgtafral 801 E0N:..
versi on portions 200a and 200b If t he \qﬂ t e bal ance cleattol—vatye—canns
be switched - 17 -

- first half and second half of each field period,
respectively allows the top half of the object image-
captured by lens 1la (or 11b) and the bottom half of
the object image captured by lens 11b (or 11a) are
cqmbined and displayed as shown in Fig. 10(a). The
switching timing of the output signal of switcﬁing
control circuit 5 can also be controlled so that the
output signal of switching control circuit 5 is the
first signal (or the second signal) in a part of
serial prescribed horizontal scanning periods in each
field period, and is the second signal (or the first
signal) in all the other horizontal scanning periods,
and a combined image as shown in Fig. 10(b) is
reproduced on the picture plane of the receiver. More
specifically, the image of the object captured by
lenses 11b (or 'lla) is displayed on the entire picture
plane with a part of the image replaced with a part of
the object iﬁage captured by lenses 1ia (or 11b).

Thus, using the conventional image sensing
apparatus, the system which can process a plural kinds
of images produced by sensing the images of different
objects at a time to Be an image which can be
displayed on the one picture plane requires optical
systems and signal processing systems used for two
conventional image sensing apparatuses. Such a system
is on one hand highly functionable, processing a

plurality of kinds of images



as stated above, in other words if white bal ance circuit 116 controls the
gains of the primary color signals R, 0 and B based on tjfie-Sarre=whizte

bal ance control value to both of the electrical signals fﬂ#ﬁé@ﬁwmmaf~'~_“]
portions 200a and 20b, the difference be en the col or d d t he
chroma signal C produced fromthe out- tl\@e Bg’e?lﬁiﬁ .............

produced by independent image sensing to be displayed on
one picturé plane, but on the other hand it is not
practical in use because of the disadvantage in size

and cost.

According to the conventional image sensing apparatus
(see Fig. 7), it is not possible to:inﬁtantaneously switch
zoom magnifications, combine a plurality of object images
which are sensed at different zoom magnifications and to
expand the range of change of zoom magnifications too
ﬁuch‘ .

Most of coaventional ;mage sensing apparatuses
possess optical zoom function by which a remote object is
sensed as if it is close by optically expanding thé
object. A ggne;al-structdre of lenses of an image sensing
apparatus having such optical zoom function is shown in
Fig. 11. |

Referring to Fig. 11, the lenses generally includes a
focus lens L1 for focusing an object, a zoom lens L2 for
changing’t@e focal distances of lenses, a main lens L3 for
emitting light which have passed through focus lens Ll and
zoom lens L1 upon the light ‘receiving surface of the image
sensing apparatus, which lenses are arranged in a optical
axis X.

Focus lens Ll conducts focusing operation by its

movement along the optical axis X.



ut signal of the conversion portion 200a and the a cOl
giffergnt fromthe difference between the col or rep.oﬂ @@EWﬁéh r
signal C produced fromthe output signal of conversijon p02t1qqm20$3?
actual color, due to the difference betmggp t he speq-Dﬁﬁescunrﬁ"'
characteristics of Ienses 1la and i nragé s€nsing

t he

The focal distances of lenses are continuously
changed by the movement of zoom lens L2 along the optical
axis. More specifically, the zoom magnification is
determined_uniformly depending upon the position of zoom
lens L2 on the optical axis X. When image sensing is
conducted under a constant zoom magnification, zoom lens
L2 is fixed to a position from which a desired zoom
magnification can be provided.

Therefore, for example, in Fig. 7, if lemnses 11
include a zoom lens, the output signal of the adder 114 at
the time of image sensing is a video signal obtained by
sensing the image of the object at a prescribed zoom
magnification.

If an object is image-sensed at a zoom magnification
b (# a) after|the objeét is initially image-sensed at a
zoom magnification a, the zoom lens in lenses 11 is moved
at a certain speed along the optical axis during the image
sensing operation until the zoom magnification changes
from a to b. At the time of image sensing operation as
such, the output signal of adder 114 is not therefore
switched instantaneously from a video signai corresponding
to the object image sensed at the zoom magnification a to
a video signal corresponding to -the object image sensed at
the zoom magnification b, but it becomes the video signal

of the object image sensed at the zoom magnification b via
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sensing device 12a (or |enses 11b and in?ge sensi ng ‘tevi.ce--+2b)=

white-in bal anced image is reproduced ~

the video signal of the object image sensed with the zoom
magnification serially changed in the direction from a
toward b. An imége reproduced on the picture plane of the
receiver by the output of output circuit 115 is therefore
gradually switched from the object image magnified at the
zoom magnification a to the object image magnified at the
zoom magnification b,

In an image sensing apparatus having such optical
zoom function, it will be necessary to use a lens with a
large effective aperture diameter for the zoom lens for
providing a high zoom magnification. The size gf zoom
lens should be increased in order to provide an image
sensing apparatus having a high maximum zoom
magnification. The image sensing apparatﬁs having a high
maximum zoom magnification which includes large-sized
lenses 11 is therefore disadvantageous in terms of size
. reduction.

It is possible to implement instantaneous switching
of zoom magnifications, and combining of the images of a
plurality of objects sensed at different zoom
magnifications by, for example, setting different values
for the zoom magnification of lenses lla and the zoom
magnification of lenses llb in the system having the
structure shown in Fig. 9, but the system is encountered

with the above-stated problems.



by the chroma signal C produced fromthe output sfgnd H% L KCEMENT ISMEET
portion 200b (or 200a). As a result, it will be inpossiblée to reproduce

bj ect i tured by |l enses 1l a and the object in G u | e
obj ect image cap y | i @@m_éﬁ?rgﬁﬂﬂgglu.

11b as a white-bal anced i mage. Swi tchi nngi rcuit 3 i
swi t ching control - - :

Furthermore, a cénventional camcorder (see Fig. 8)
iﬁcludes single image sensing portion 100 which has only
‘one signal processing system for converting the taken
optical image.into a video signal and only one optical
system for taking up the optical image of an object, and a
recording portion 400 for recording video signals Y and C
produced at image sensing portion 100 on a magnetic tape.
The conventional camcorder therefore can only record and
reproduce the image of an object captured by one system of
lenses. More specifically, the conwventional camcorder
cannot record a plurality of object images captured by a
plurality of lens systems, or reproduce selectively these
plurality of object images.' In other words, the
conventional image sensing apparatus with recording
function cannot achieve various image sensing operations
and various reproduction operations.

A construction of image.sensing portion 100 as shown
in Fig. 9 may be considered as one method of solving such
a problem. However, such a method is still encountered
with disadvantage in size reduction and cost reduction of
the apparatus as stated above.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide

an image sensing apparatus having a function of processing

a plurality of picture images which can reproduce on one

t he
ses



circuit 5 to apply selectively either one of an electr
controlled by AGC circuit 14a and an el ectri
| evel controlled by AGC anplifier 146. Switching cont
sponse to the output signal of an extern%a switch 6,

by which the internal connection -

its | evel

picture plane a plurality of object images captured by a
plurality of lenses selectively or in combination.

Another object of the present invention is to
implement a function of processing a plurality of picture
iméges without impeding size reduction as well as cost
reduction of an image sensing apparatus.

Yet another object of the present invention is to
provide an image sensing apparatus with recording function
which has a function of recording/reproducing a plurality
of picture images by which a plurality of object images
captured by a plurality of lenses can be recorded and
reproduced.

A still further object of the present invention is to
provide a plurality of picture images
recording/reproducing function without impeding cost'
reduction as well as size reduction of an image sensing
apparatus with recording function.

A still further object of the present invention is to
provide an image sensing apparatus which allows sensing of
the image of an object at a high zoom magnification.

A still further object-of the present invention is to
enable image sensing at a high zoom magnification without
increasing the size of an image .sensing apparatus.

A still further object of the present invention is to

solve the above-stated problems and provide an image
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sensing apparatus-advantageoué for size reduction as well
as cost reduction, which provides plural picture images
processing function allowing reproduction of a plurality
of object images captured by a plurality of lenses on one
picﬁure plane either.selectively or in combinatidn, a
plural picture images recording/reproducing function
allowing recording and reproduction of these plurality of
object images, and a function of image sensing an object
at a high zoom magnification.

An image sensing apparatus in accordance with present:
invgﬁtion in a first aspect includes a first optical
system for taking up first external light forming the
optical image of a first object, a second optical system’
for taking up second external light forming the optical
image of a second object, a first conversion circuit'for
converting the optical image of the first object formed by
the first external light taken up by the first optical
system into a first electrical signal, a second conversion
circuit for converting the optical image of the second
object formed by the second external light taken up by the
second optical system into a-second electrical signal, a
selection circuit for selecting either one of the first
electrical signal converted by the first conversion
circuit and the second electrical signal converted by the

second conversion circuit, and a video signal producing



state of switching circuit 3 can be controlled so th : [
circuit 3 applies the output signal of AGC anplifier E%B?éé§w§§23§?§ﬁa

produci ng portion 300, or a second signal by which t '%térlnMARcmﬂectl

----------------------------

state of switching circuit 3 can be cont glled so th Wi che Eit-£
3 applies the output signal of AGC anprigleF

circuit for produciﬁg a video signal based on the
electrical signal selected by the selection circuit.

Preferably, the first conversion circuit includes a
first generation circuit for generating an electrical
signal at a level in accordance with the intensity of the
first external light taken up by the first optical system,
and a level control circuit for contrdlling the level of
the electrical signal generated by the first generation
circuit at a prescribed level, while the second conversion
circuit includes a second generation circuit for
generating an electrical signal at a level in accordance
with the intensity of the second external light taken up
by the second optiéal system, and-second level control
circuit for controlling the level of the electrical éignal
generated by the second generation circuit at a level.
equal to the prescribed level.

More preferably, the first optical system includes a
first lens for emitting the first external light upon the
first generation means, and a first incident light amount
control circuit for controlling the amount of incident
light upon the first generation circuit from the first
lens at a prescribed amount, while the second optical
system includes a second lens for emitting the second
external light upon the second generation means, and a

second incident light amount control circuit for

on

it



14b to video signal producing portion 300. External swt
exanpl e, an operation key 610 for selecting a node to
con- trol circuit 5 to output the first signal and seco
second signal and first signal) in the f&gst hal f and s
field period, respectively, an opera- ~ -

LACEMENTIGHEET

i ) MR BT,

controlling the amount of incident light to the second
generation &ircuit at an amount equal to the prescribed
amount.

If the first electrical signal includes color signal
components indicating color information on the first
objéct, and the second electrical signal includes color
signal component indicating color information on the
second object, the video signal producing circuit
preferably includes an extraction circuit for extracting
the color signal components from the selected electrical
signa;, and white balance adjustment circuit for
controlling the gains of the extracted color signal
components for the purpose of adjusting.white balance.

The white balance adjustment circuit conducts
different gain control to extracted color signal
components between the time wheﬁ the selected electrical
signal is the first electrical signal and the time when
the selected electrical signal is the second electrical
signal. The white balance adjustment circuit preferably
control the gains of the extracted color signal components
based on a first value predetermined in accordance with
the optical characteristics of the first optical system
and the first conversion circuit if the selected
electrical signal is the first electrical signal, while

controls the gains of the extracted color signal



tion key 620 for selecting a-node to instruct switching control circuit 5
to output the first signal (or second signal) in a partjq er
prescri bed horizontal scanning periods in each field peji ov
second signal (or the first signal) in all the other pe
key 630 for selecting a node to instruct 28witt chi Ng CON-fla st

componehts based on a second value predetermined in
accordance with the optical characteristics of the second
optical system and second conversion circuit.

In accordance with a second aspect, in the image
seﬂging apparatus according to the first aspect, the first
optical system includes a first lens with a variable focal
distance, the second optical system includes a second lens
with a variable focal distance, and the minimum value of
the focal distance of the first lens is set equal to the
maximum value of the focal distance of the second lens.

In this aspect, the ;mage sensing apparatus according to
the present invention further includes a first detection
circuit for detecting that the focal distance of the first
_ lens becomes minimum when the first e.ectrical signal is
selected by the selection circuit, and a first selection
control ‘circuit for causing the selection circuit to
select the second electrical signal in response to the
detection output of the first detection circuit, a second
detection circuit for detecting that the focal distance of
the second lens becomes maximum when the second electrical
signal is selected by the selection circuit, and a second
selection control circuit for causing the selection
circuit to select the first electrical signal in response
to the detection output of the second detection circuit.

According to a third aspect, the image sensing



trol circuit 5 to output only the first signal in al
and an operation key 640 for selecting a nobde to inst
circuit 5 to output only the second signal in all the
operation key 610, the first and second hglves'of t he
field output fromoutput circuit -

apparatus in accordance with the present invention
includes a first optical system for taking up first
external light forming the optical image of a first
¢bject, a sec9nd optical system for taking up second
external light forming the optical image of a second
object, a first conversion circuit for converting the
optical image of the first object formed by the first
external light taken up by the first optical system into a
first electrical signal, a second conversion circuit for
converting the optical image formed by the second external
light taken up by the secohd optical system into a second
electrical signal, an electrical signal selection circuit
for alternately selecting the first electrical signal
converted by the first -conversion circuit and the second
electrical signal converted by the second conversion
circuit for every 1 field, and video signal producing
circuit for producing a video signal based on the
electrical signal selected by the electrical signal
selection circuit. The image sensing apparatus further
includes a recording circuit for recording the video
signal produced by the video signal producing circuit on a
recording medium, a reproduction circuit for reproducing
the video signal from the recording medium, a delay
circuit for delaying the video signal reproduced by the

reproduction circuit for a time period corresponding to 1



115 correspond to the optical images captured by diffe}-g
| 1b, respectively. Therefore in this case, as shown in FIG (
hal f of either one of the object i mges captured by le sggm
the bottom hal f of the other object |nag§8are repro- d
By operation key 620, the video

I nati on.

field period, -and a switching circuit for alternately
switching between the video signal delayed by the delay
circuit aﬂd the video signal reproduced by the
reproduction circuit for évery 1 field period for output.

. Preferably, the image sensing apparatus further
includes first and second switching timing control
circuits for controlling the switching timing by the
switching circuit.

The first switching timing control circuit controls
the switching timing by the switching circuit so that the
reproduced video signal is output from the §witching
circuit during the period when the reproduced video signal
is a vide6 signal produced based on the. first electrical
signal, while the delay'video"signai is output from the
switching means during the other periods. A second
switching timing control circuit controls the switching
timing by the switching circuit so that the reproduced
video signal is output from the switching circuit during
the period when the reproduced wvideo signal is a video
signal produced based on the second electrical signal, and
the delayed video signal is output from the switching
circuit during the other periods.

According to a fourth aspect, a method of operating
an image sensing apparatus in accordance with the present

invention is a method of operating an image sensing



si gnal of each field output fromoutput circuit 115 cor- ' i BEET
obj ect imge captured by |enses 1la (or the object inmge Eggcgﬂﬁgﬁgnses

11b) in, only a part of serial prescribed horizontal scan i@%@zr‘i aﬂa \ag‘ﬂ .....
corresponds to the object inmage captured_hy lenses (or th ] ett 1THAG

LiRge
captured by lenses 1la) in all the ot har 29" -

apParatus including a first optical system for takin§ up
first external light forming the optical image of a first
object, And.a second optical system for taking up second
external ;ight for forming the optical iﬁage of a second
object, Jnd includes the steps of converting the optical
image formed by the taken up first external light into a
first electrical sinal, converting the optical image
formed by the taken up second external light into a second
electrical signal, selecting either one of the converted
first electrical signal and the converted second
electrical signal, and producing a video signal based on
the se%ected electrical signal.

chording to the first aspect, the. image sensirng
apparatus in §ccordance with the present invention even
though having independently the first optical system.and
the second optical system, iespectively, for taking up the
optical image of the.first object and for taking up the
optical image of the second object, includes a circuit for
producing a wvideo sign#l corresponding to the optical
image of a first object and a circuit for producing a
video signal corresponding to the optical image of the
second object as a common video signal producing circuit.
The electrical signal to be applied to the video signal

producing circuit is selected by the selection circuit

between the electrical signal obtained from the optical



periods. Therefore, as shown in FIG 10 (b) a part of
t he object image captured by |enses - 30
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image of the first object and the electrical signal
obtained from the optical image of the second object. The
video signal produced by this wvideo signal producing
circuit will therefore correspond to the first object or
the second object depending upon the electrical signal
'selected by the selection circuit. More specifically, the
video signal produced by the wvideo signal producing
circuit-as is the case with the output signal of output
circuit 4 in the system shown in Fig. 10, makes it
possible to reproduce the first and second object images
by switching them or combining them on one picture plane.

Preferably, the first conversion circuit and second
cohversion circuit are provided with first and second
level control circuits, réspectively, and more '
specifically the first and second optical system are
provided with first and second incident light amoumt
control circuits, respectively,'thus fcrcing the level of
the first electrical signal to be equal to the level of
the second electrical signal.

If thé first electrical signal includes color signal
components indicating éolor.information on the first
object, and the second electrical signal includes color
signal components indicating color information on the
second object, preferably white balance adjustment means

included in the video signal producing circuit conducts



1lla and the object inmage captured by lenses 11b is re- pr cemgwrgﬁggy

ot her object image |ike a wi ndow on the picture plane of he&égﬁ? g@
the video signal fromoutput, circuit 115. By operation "HE%EMH"QQQ.

signals of all the fields output by out pyh circuit 115 c 5SS he
obj ect imge captured by | enses

different gain controls to the color signal components
extracted from the selected electrical signal during the
case in which the first electrical signal by the selection
circuit between the case in which the second electrical
sighal is selected by the selection circuit. The color
signal components included in the first electrical signal
and the color signal components included in the second
electrical signal are both subjected to appropriate white
balance adjustments.

According to the second aspect, the image sensing
apparatus in accordance with the present invention has an
optical system each having a lens with a variable focal
distance, with the minimum value.of the focal distance of
the lens of the first optical system being set equal to
the maximum value of the focal distance of the lens of the
second oétical system, and includes first and second
detection circuits and first -and second selection control
circuits as described above. Therefore, when image
sensing-by the first optical system is conducted while
reducing its focal distance, the output signal of the
video signal.producing circuit is a video s;gnal
corresponding to the object image captured by the first
optical system until the focal distance of the lens of the
first optical system reaches its minimum value, and is

switched to a video signal corresponding to the object
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lla. In this case, only the object imge captured by |
reproduced on the entire picture plane of the receiver.} Conv r‘seﬁm 99/
operation key 640, the video signals of all fields outpltpgiy:. oLt .put...et-reuilit
115 correspond to the object image captured by lenses 1 ; y
t he object inmage captured by | enses 110 2 -

image captured. by the second optical system after the
focal distance reaches its minimum value by the operations
- of first detection circuit and first selection control
circuit. If image sensing by second optical system is
conducted whiie increasing the focal distance of the
second optical system, the output signal of the video
signal producing circuit is a video signal corresponding
to the objgct image captured by the second optical system
until the focal distance of the lens of the second optical
system reaches its maxiﬁum value and is switched to a
video signal corresponding to the optical image captured
by the first optical system by the functions of the second
detection circuit and second selection control circuit.-
According to the third aspect, the image sensing
apparatus in accordance with the present invention |
includes a recording circuit and a reproduction circuit
for implementing its recording and reproducing functions,
and its electrical signal selection circuit alternately
selects the first electrical signal'and second elec%rical
signal for évery 1 field. Therefore, to the recording
medium, the video signal péoduced bésed on the first
electrical signal and the video signal produced based on
the second electrical signal are altérnately recorded for
every 1 field period and thus the video signal produced

based on the first electrical signal and the electrical



i's reproduced on the picture plane of the receiver. Sw ' -

operation keys 630 and 640 nekes it possible to instant mﬁﬁmﬂQEmmﬂtshEEhe
i mage on the picture plane fromthe object inage capturgd by
the object image captured by |enses 1lb %B Vi ce versa.

signal produceéd based on the second electrical signal are
alternately reproduced by 1 field period. The image
sensing apparatus in accordance with this aspect is
structured to output the video signal obtained by delaying
the video signal reproduced by the reproduct;on circuit by
a time period corresponding to 1 field period and the not
delayed video signal by alternately switching them for
every 1 field. Therefore at the time of reproduction,
among ﬁhe video signals recorded on the recording medium,
_each field signal of the video signal produced based on
the first electrical signal (in the case of the first
switching timing control circuit operating) or the video
signal produced based on the second electrical signal (in
the case of the second switching timing control circuit
operating) is joined by twos.

According to the fourth aspect, the method of
operating the image sensing apparatus in accordance with
the present invention includes the step of producing a
video signa; after the step of selecting either one of the
first electrical signal obtained from the object image
captured by the first optical system and the second
electrical signal obtained from the object image captured
by the second optical system. Therefore, a circuit for
implementing the step of producing a video signal does not

have to be independently provided each for the first



As in the foregoing, according to the image sensing ap SHEET
two- pi cture image processing function, the imge captu eﬂiﬂkﬁ rsion
portion 200a and the inage captured by conver si on portiion 202%@(@8&7 _____
or conbined to be reproduced on one plctgre pl ane., Thug, Dateks -

| npl mented by the system -

electrical signal and second electrical signal.
Therefore, according to the present invention, an image
sensing apparatus having a function of reproducing a
plurality of kinds of object images captured by a
plurality of systems of optical system on the same picture
plane by switching them or combining ‘them, an image .
sensing apparatus with recording function having a
function of recording a plurality of kinds of object
images such as these on a recording medium and then
selectively reproducing those images from the recording
medium, etc. can be implemented using a single video
signal producing circuit. Furthermore, according to the
present invention, an image sensing apparatus whose
maximum zooﬁ magnification is far higher than conventional
ones can be provided without increasing the size of the
apparatus. More specifically, image sensing effects and
zoom magnifications higher than those provided by
conventional image sensing apparatuses as well as
reproducing effects higher than conventional image seﬁsing
apparatuses with recordinq function can be implemented in
a structure advantageous for cost ieduction and size
reduction of the apparatus.

The foregoing and other objects, features, aspects
and advantages of the present invention will become more

apparent from the following detailed description of the
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shown in FIG 9 can be inplenented in a structure with

scal e advant ageous for cost reduction as well as size r
portions 200a and 200b are provided as independent unit
connected to switching circuit 3. The un%% formed as co

present invention when taken in conjunction with the
accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing the entire
structure of an image sensing apparapus with two-picture
image processing function in accordance with one
embodiment of the present invention;

Fig. 2 is a block diagram showing the basic entire
structure of a high zoom magnification image sensing
apparatus in accordénce with another embodiment of the
present invention;

Fig. 3 is a representation showing the range of zoom
magnification change by each of lenses lla and 1lb in Fig.
2;

Fig. 4 is a block diagram schematically showing the
entire structure of a camcorder in accordance with yet
another embodiment of the present invention;

Fig. 5 is a timing chart for illustrating the
switching timing of an output signal from switching
circuit 3 in Fig. 4;

Fig. 6 is a timing chart for illustrating the
switching timing of an output signal from switching
circuit 3 in Fig. 4;

Fig. 7 is a block diagram schematically showing the

entire structure of a conventional video camera;



tion 200a and the unit fornmed as conversion portion 4 ﬁ@pagégﬁéﬁ
physi cal | y novabl e i ndependently from each other. The¢ user zﬂ gggeégﬁ
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i ndependent |y sel ect between the object inmage capturgdphy.|énst
the object image captured by |enses 11b. Although i n leha-abovarStatrag:
enbodi ments, the im 36

Fig. 8 is a block diagram schematically showing the
entire structure of a conventional video tape recorder;

Fig. 9 is a block diagram schematically showing the
structure of a system which implements two-picture plane
précessing function using into conventionallimage sensing
apparatuses;

Fig. 10 is a diagram showing a picture plane
structure which can be implemented by the image sensing
apparatus with two-picture plane processing function in
accordance with the present invention and the system shown
in Fig. 9; and

Fig. 1l is a representation showing a general
structure of lenses of an image sensing.apparatus with
zoom function.

_DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a block diagram showing the entire
structure of an image sensing .apparatus with two-picture
images processing function in accordance with one
embodiment of. the present invention.

Referring to Fig. 1, the image sensing apparatus with
two-picture image processing function includes two
conversion portions 200a and 200b having an identical
structure, a single video signal: producing poftion 300, a
switching circuit 3 provided between conversion portions

200a and 200b and video signal producing poxrtion 300, and



ages which can be reproduced on one picture plane are theRePLREEMERR SR igeT
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a switching control circuit S which controls the
respective internal connection states of switching circuit -
3 and a white balance switching circuit 119.

Cénversion portions 200a and 200b each has an
identical structure to conversion portion 200 in the
conventional image sensing apparatus $hown in Fig. 7. 1In
Fig. 1, functional blocks in conversion portion 200a are
denoted with the same numerals as corresponding functional
blocks in conversion portion 200 in Fig. 7 together with
the suffix "a“, while functional blocks in conversion
portion 200b are denoted with the same numerals as
corresponding functional blocks in conversion portion 200
in Fig. 7 together with the suffix "b".. The operations of
the functional blocks in conversion portions 200a and 200b"
are the same as those shown in Fig. 7, and, therefore, a
description thereof will not be répeated.

Iris control.circuits l6a and léb and AGC control
circuits 15a and 15b are designed so that the level of an
electrical signal having its level controlled by iris 17a
and AGC amplifier l4a and the level of an electrical
signal having its level contxrolled by iris 17b and AGC
amplifier 14b are equal to each other. Thus, when the
image of an object captured by lenses lla and the image of
an object captured by lenses llb are reproduced on the

same picture plane or reproduced switched instantaneously



obj ect
case,

| mages can be captured by three or nore optical
addi ti onal conversion portions each having an id'ﬁkbgﬂbEﬂEqukumﬁi

_systens—in-thi-s

each conversion portion 200a, 200b are provided, and alswtch circuit fo
swi t chi ng between the output signals of ggese conver - ig&{éﬁgr_,mm_nlﬂ%md.

appl ying one of the signals to video

between each other, difficulty in viewing due to the
difference in brightness between those two images can be
avoided.

video signal producing portion 300 in this image
sensing apparatus, in addition to the internal circuitry
of video signal producing portions 300 in the conventional
image sensing apparatus shown in Fig. 7, includes a white
balance switching circuit 119, and white balance control
value setting circuits 117 and 118. Except for the
structures and the operations of white balance control
value setting circuits 117 and 118 and white balance
switching circuit 119, white balance circuit 116, the

structures and operations of the other parts of video

signal producing portions 300 are identical to the

conventional one, and, therefore, a description thereof
will not be repeated.

In Fig.. 7, which value the average level of each of
the color difference signals R - Y and B - Y for one
picture plane should be controlled to be, in order to
makes the color of an.image reproduced by the output
signal of output circuit 1£5 as near to the color captured
by human eyes as possible, depends on the spectroscopic
characteristics of lenses 11 and imége sensing device 12.
More specifically, the gains of primary color signals R, G

and B are controlled by white balance circuit 116 so that



signal producing portion 300 may be provided between;
portions and video signal producing portion 300. FIG.HEPLACEN%ﬁﬁkﬁﬁﬁﬁﬁa ram
schematically showi ng the basic entire structure of 1& hi gQ 3 ddAK ST

magni fication i mage sensing apparatus in gccordance mﬂmhaan@ther --------------

the average levels of each of the color difference signals
R - Y and B ~ Y for one picture plane take the value which
"allows the images of an-object captured by lenses 11 and
imége sensing deviée 12 to be reproduced on the picture
plane of the receiver with the color c}oéest to the color
viewed by human eyes (hereinafter refe¥red to such a value
as a white balance control value).

It is noted that in the present embodiment, the
spectroscopic characteristics of lenses lla and image
sensing device l2a are different from the spectroscopic
characteristics of lenses 1lb and image sensing device
12b.

White balance control value setting circuit 117
generates a white balance control value pre&etermined in
accordance with the spectroscopic characteristics of
lenses lla and image sensing device 12a to that the image
of ‘an object captured by lenses lla is reproduced on the
picture plane of the receiver with the color closest to
the color viewed by human eyes. Meanwhile, white balance
control value setting circuit 118 generates a white
balance control value predetermined in accordance with the
spectroscopic characteristics of lenses 11b and image
sensing device 12b so that the image of the object
captured by lenses 11lb is reproduced on the picture plane

of the receiver with the color closest to the color viewed



enbodi nent of the present invention. Referring to FIG 2,7 Fm s
appar atus includes two conversion portions 200a and 200b| QEQLQGEHENT
switching circuit 3 and a switching control circuit 5 forf sel egtin
one of the output signals of conver- sion480rt|ons_200a anbe tg@db
processi ng portion - -

by human eyes.

White balance switching circuit 119 under the control
of switching control circuit 5 applies either of the white
balance control value generated by white balance control
value setting circuit 117 and the white balance control
value generated by white balance control value setting
circuit 118 to white balance circuit 116.

White balance switching circuit 119 is controlled by
switching control circuit 5 to operate in relation with
switching circuit 3.

More specifically, switching control circuit 5
controls the internal connection state of white balance
control switching circuit 119 so that the white balance
control value generated by white balance control value
setting circuit 117 is applied to white balance circuit
115 when the output signal of conversion portion 200a is
supplied to wvideo signal producing pértion 300, and the
white balance control value generated by the white balance
control value setting circuit 118 is applied to white
balance circuit 116 when the output signal of conversion

portion 200b is applied to video signal producing portion
300. |

White balance circuit 116 controls the gains of the

primary color signals R, G and B from matrix circuit 111

so that the white balance control value from white balance



300 for producing a video signal of a prescribed formbased on_the sel ected
out put signal, an external switch 710 for changing the |
of conversion portion 200a. an external switch 720 for . Qﬁﬁ%ﬁﬁgg¢%@%§“F.
magni fi cation of conversion portion 200b. J_a wi de angl e rbgtedgt ‘acﬁm)m, )
portion 18 for detecting that the

control switching_circuit 119 matches the average level of
each of the color difference signals R -~ Y and B - Y for
one picture plane.

_ White balance.circuit 116 therefore controls the
gains of primary color signals R, G and B based on the
white balance control value suitable for the spectroscopic
char&cteristics of lenses lla and image 'sensing device 12a °
during the period when the electrical signal corresponding
to the image of the object captured by lenses lla is
supplied to video signal producing portion 300, and based
on the white balance control value suitable for the
spectroscopic characteristics of lenses 1lb and image
sensing device 12b during the period when the electrical |
signal corresponding to the image of the object captured
by lenses 1lb is supplied to video signal producing
portion 300. Consequenily, a-white-balanced chroma signal
C is produced in video signal -producing portion 300 from
any one of the output'signals of conversion portions 200a
and 200b.

If the white balance control value cannot be switched
as stated above, in other words if white balance circuit
116 controls the gains of the primary color signals R, G
and B based on the same white balance control value to
both of the electrical signals from conversion portions

200a and 200b, the difference between the color reproduced



zoom nagni fication of conversion portion 200a is mni-
tel escopi c end detection portion 19 for detecting that
magni fi cati on of conversion portion 200b is nmaxi nrum |
enbodi nent, lenses la and 1l b in- clude zoom | enses 1l a-aa4
respectively. The - 42 -

by the chroma signal C produced from the output signal of
the conversion portion 200a and the actual color will be
different from the difference between the color reproduced
by the chroma signal C produced from the output signal of
conversion portion 200b and the actual'color, due to the
diffexrence between the spectroscopic characteristics of
lenses lla and image sensing device 12a and the
spectroscopics characteristics of lenses 1lb and image
sensing device 12b. If the white balance control value is
fixed to the one suitable for the spectroscopic
characteristics of lenses lla and image sensing device l2a
{or lenses llb and image sensing device 12b), an white-in
balanced image is reproduced by the chroma signal C
produced froﬁ the output signal of conversion portion 200b
(or 200a). As a result, it will be impossible to
reproduce the object image captured by lenses lla and the
object image captured by lenses 11b as a white-balanced
image.

Switching circuit 3 is controlled by switching
control circuit 5 to apply selectively either one of an
electrical signal having its level controlled by AGC
circuit l4a and an electrical signal having its level
controlled by AGC amplifier 14b.- Switching control
circuit 5 in response to the output signal of an extermal

switch 6, outputs a first signal by which the internal



nmovenent of zoomlens 1l a along the optical axis X1 of | eg
control of external switch 710 changes the focal distance
obj ect can therefore be inage-sensed by conversion porti( e

zoom magni fi cation bei ng changed. S|n1lar|y, t he novenent) Dhtez S Ob
al ong the QTMRm7

connection state of switching cifcuit 3 can be controlled
so that the switching circuit 3 applies the output signal
of AGC amplifier l4a to video signal producing portion
300, or a second signal by which the internal connection
state of switching circuit 3 can be controlled so that
switching circuit 3 applies the output signal of AGC
amplifier 14b to video signal produqing portion 300.

External switch 6 includes, for example, an cperation
key 610 for selecting a mode to instruct switching control
circuit 5 to output the first signal and second signal (or
the second signal and first signal) in the first half and
second half of each field period, respectively, an
operation key 620 for selecting a-mode to instruct
switching control circuit 5 to output the first signal (or
second signal) in a part of serial prescribed horizontal
scannihg periods in each field period and output the
second signal (or the first sigmal) in all the other
periods, an operation key 6§30 for selecting a mode to
instruct switching control circuit S5 to output only the
first sxgnal in all the fxeld periods, and an operation
key 640 fcr selecting a mode to instruct switching control
circuit 5 to output only the second signal in all the
field periods.

By operation key 610, the first and second halves of

the video signal of each field output from output circuit



optical axis X of lenses 11b by the control .
changes the focal distance of |enses | 1b. An obj ect @nmmthMEﬁgsﬂE
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115 correspond to the optical images captured by different
lenses 1la and 11b, respectively. Therefore in this case,
as shown in Fig. 10(a), the top half of either one of the
object images captured by lenses lla and 11b and the"
bott;m half of the other object imagg are reproduced in
combination. By operation key 620, the video signal of
each field output from output circuit 115 corresponds to
the object image captured by lenses lla (or the object
image captured by lenses 11b) in, only a part of serial
prescribed horizontal scanning periods and correspends to
the object image captured by lenses (or the object image
captured by lenses lla) in all the other periods. -
Therefore, as shown in Fig. 10 (b) a part of one object
image of the object image captured by lenses 1la and the
object image captured by lenses 1lb is reproduced on the
other object image like a2 window on the picture plane of
the receiver by the video signal from output circuit 115.
By operation key 630, the video signals of all the fields
output by output circuit 115 correspond to the object
image captured by lenses 1la. In this case, only the
object image captured by lenses 1lla is reproduced on the
entire picture plane of the receiver. Conversely, by
operation key 640, the video signals od all fields output
by output circuit 115 correspond to the object image

captured by lenses 11b. Therefore, only the object image
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tion 200b with the zoom magni fication bei ng changed.

representati on showing the relation be- tween the ran
focal distance of lenses 1lla and the range of change
of lenses | 1b. Now referring to FIGS. 24%nd 3, the foc

captured by lenses 11b is reproduced on the picture plane
of the receiver. Switching between operation keys 630 and

" 640 makes it possible to instantaneocusly switch the image
oﬁ the picture plane from the object image captured by
lenses lla to the object image captured by lenses 11b or
vice versa.

As in the foregoing, according to the image sensing
apparatus with two-picture image processing function, the
image captured by conversion portion 200a and the image
‘captured by conversion portion 200b are switched or
combined to be reproduced on one picture plane. Thus, the
function implemented by the system shown in Fig. 9 can be
implemented in a - -structure with a-small. circuit scale
advantageous for cost reduction as well as size reduction.

Conversion portions 200a and 200b are provided as
indepéndent units each electrically connected to switching
circuit 3. 'The unit formed as conversion portion 200a and
the unit formed as conversion portion 200b are structured
physically movable independently from each other. The
user can therefore independently select between the object
image captured by lenses lla and the object image captured
by lenses 1lb.

Although in the above-stated embodiments, the images
which can be reproduced on one picture plane are the

object image captured by two optical systems, the object



| enses 1la can be changed from maxi numft to mni- numf
|l ens 110a al ong the optical axis X1. Meanwhile the focal
11b can be changed from maxinumf2 to m ni num D by novi
along the optical axis X2. Thus, thelﬁrugnqnfocal di st
Is set to be equal to

images can be captured by three or more optical systems.
In this case, additional conversion portions each having
an identical structure to each conversion portion 200a,
200b are provided, and a switch circuit for switching
between the output signals of these conversion portions
and applying one of the signals to v@deé signal producing
portion 300 may be provided between these conversion
portions and video signal producing portion 300.

Fig. 2 is a block diagram schematically showing the
basic entire structure of a high zoom magnification image
sensing apparatus in accordance with another embodiment of
the present invention.

Referring to Fig. 2, the image sensing apparatus
includes two conversion portions 200a and 200b, a signal
switching circuit 3 and a switching,control circuit 5 for
selecting either one of the output signals of conversion
portions 200a and 200b, a signal processing portion 300
for producing a video signal of a prescribed form based on
the selected output signal, an external switch 710 for
changing the zoom magnification of conversion portion
Zoba, an external switch 720 for changing the zoom
magnification of conversion portion 200b, a wide angle end
detection portion 18 for detecting that the zoom
magnification of conversion portion 200a is minimum, and a

telescopic end detection portion 19 for detecting that the



the maxinum focal distance of |enses |1b. The shorter
l.enses is, at the | ower zoom | ens magnification an obj

by the | enses.

f2, the zoom magnification of conversion4yortion 200a

m ni -

Ther ef ore, when the focal distance of |

zoom magnificatrion of conversion portion 200b is maximum.

In the present embodiment, lenses lla and llb include
zoom lenses 110a and 110b, respectively. The movement of
zoom lens 110a along the optical axis X1 of lenses 1lla by
the control of external switch 710 changes the focal
distance of lenses lla. An object can therefore be image-
sensed by conversion portion 200a with the zoom
magnification being changed.

Similarly, the movement of zoom lens 110b along the
optical axis X of lenses 1l1lb by the control of extermal
switch 720 serially changes the focal distance of lenses
11b. An object can be image-sensed by conversion portion
200b with the zoom magnification being changed.

Fig. 3 is a representation showing the relation
between the range of change of the focal distance of
lenses lla and the range of change 6f'the focal distance
of lenses 1l1b.

Now referring to Figs. 2 and 3, the focal distance of
lenses lla can be changed from maximum £f1 to minimum £2 by

moving zoom lens l1ll0a along the optical axis X1.

Meanwhile the focal distance of lenses 1lb can be changed ~

from maximum f2 to minimum £3 by moving zoom lens 110b
along the optical axis X2. Thus, the minimum focal
distance of lenses lla is set to be equal to the maximum

focal distance of lenses 11b.

ed



mum respectively. Wien the focal distance of |ensgs=ii=is=f2=and=F3y t he
zoom nmagni fi cations of conversion portion 200b becgmBEPHAKEMENTSHEETM{ NI num

respec- tively. The position of the zoomlens on the optizg‘ MAK Sgwhetie the

zoom nmagni fication is maximumis call ed 48

The shorter the focal distance of lenses is, at the
lower zoom lens magnification an object can be captured by
the lenses. Therefore, when the focal distance of lenses
11a is f1 and £2, thé zoom magnification of conversion
portion.200a becomes maximum and minimum, respectively.
When the focal distance of lenses 11b is £2 and f3; .the
zoom- magnifications of ‘conversion portion 200b becomes
maximum and minimum, respectively.

The position of the zoom lens on the optical axis
where the zoom magnification is maximum is called
telescopic end, whilz the position of the zoom lens on the
optical axis where the zoom magnification becomes minimum
is called wide angle end.

'Referring to Fié. 2, the éperations of lenses lla and
1lb, image sensipg devices lla and 1lb, CDS circuits 13a
and 13b, and timing generator 240 and synchronizing signal
generator 250 are substantially identical-to those in the
above-stated embodiments. Description therefore will not
be repeated thereon. Signal processing circuit 300 can
also have an identical structure to, for example, video
signal producing portion 300 in Fig. 1.

Switching control circuit 5 switches a signal to be
supplied to signal processing circuit 300 not only in
response to key input of an external switch 6a as is the

case with the above-described embodiment, but also in



tel escopic end, while the position of the zoom | ens gathe.(
where the zoom magnification becomes nininum is cal |leREPASERBGH

Referring to FIG 2, the operations of |enses 1la ang | 1b,
devices 1la and | 1b, CDS circuits 13a aq% 13b, and tli?m@"
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synchroni z-

response to the output of wide angle end detection portion

18 and the output of telescopic end detection circuit 18.

External switch 6 is formed, for example, similarly

as- the case in the above-stated embodiment (see Fig. 1}).

Thus, also in the present embodiment, the object image

captured by lenses lla and the object image captured by

lenses l1llb can instantaneously be .switched or combined to

be reproduced on picture plane.

Therefore, when the zoom magnification of conversion

portion 200a and the zoom magnification of conversion

portion 200b are set to be different values 6perating

external switches 710 and 720, an object image can be

reproduced on one picture plane at different

ZOoom

magnifications, or reproduced with the zoom magnification

instantaneously switched, by operating external switch 6.

Wide angle end detection portions 18 detects a serial

movement of zoom lens 110 a2 to the wide angle end at the

time of image sensing by optical system 1lla,

and applies a

detection signal S1 to switching control circuit 5 in

response to the detection.

Telescopic end detection portion 19" detects a serial .

movement of zoom lens 110b to the telescopic

end at the

time of sensing by optical system llb, and applies a

detection signal S2 indicating the detection

control circuit 5.

to switching
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generator 250 are substantially identical_to-those-ipn the
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Switching control circuit 5, in response to the
signal S1, controls signal switching circuit 3 so that the
output signal of conversion portion 200b is applied to
signal processing circuit 300 regardless of a key input to
external switch 6, while, in response to the signal S2,
controls signal switching circuit 3 so that the output
signal of conversion portion 200a is applied to signal
processing circuit 300 regardless of a key input to
external switch 6.

Therefore, if the user initially applies the output
signal of conversion gortion 200b to signal processing
circuit 300 using operation key 640 and takes the object
with lenses 11b while serially increasing the zoom
magnification by operating external switch 720, the sigmnal
to be applied to signal processing circuit 300 is switched
to the output signal of conversion portioh 200a at the
time when the zoom magnification of lenses 11b reaches its
ﬁaximum. Then, if the user thereafter takes the same
object with lenses lla while increasing the zoom
magnification of lenses lla by operating external switch
710, the signal output from éi&nal-processing circuit 300
is switched to the one corresponding to the object image
sensed at the zoom magnification of lenses 1lla.

More specifically, if the zoom magnification of

lenses 1la is gradually increased right after the zoom
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magnification. of lenses 1l1lb is changed to its maximum, the
object image expanded at the maximum zoom magnification by
lenses 11b is reproduced on the picture plane of the
receiver and then the object image expanded at the minimum
zoom magnification of lenses 1lla which is ﬁigher than the
minimum zoom magnificafion of lenses 1llb.

Conversely, when the user initially image-senses an
object with lenses lla by applying the output signal of
conversion portion 200a to signal processing circuit 300
using operation key 630 while decreasing the zoom
magnification, operating the external switch 710, the
signal applied to signal .processing circuit 300 is
switched to the output signal of conversion portion 200b
at the time when the zoom magnificatién by lens 1lla
becomes minimum. If then the user operates external
switch 720 thus decreasing the zoom magnification and
image-senses the-same object with lenses 11lb, the video
signal of the object image produced at a lower zoom
magnification than before is output from signal processing
circuit 300.

More specifically, if the user continues to decrease’
the zoom magnification of lenses 1llb right after changing
the zoom magnification of lenses lla to the minimum, the
object image reduced at the minimum magnification of

lenses lla is reproduced on the picture plane of a



supplied to signal processing circuit 300 not only in_respan

of an external switch 6a as is the case with the abov Tﬂﬁﬁﬁﬁf@@mTQHECT
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receiver (not shown) and then the cobject image reduced at

the minimum magnification of lense 11b which is lower than

the minimum magnification of lense lla is reproduced.
According to the present embodiment, an object can be
image-sensed while changing the zoom magnification in a

very wide range corresponding to the sﬁm of the change

range of the zoom magnification {A-B) possible by one zoom

lens 110a and the change range of the zoom magnification
(B-C) by the otheé zoom lens 110b. It is therefore
possible to take an object at a greatly higher zoom
magnification compared to conversional ones, without
increasing the sizes of zoom lenses 110a and 110b.

Fig. 4 is a block diagram schematically showing the

basic entire structure of a camcorder in accordance with

. another embodiment of the present invention.

Referring to Fig. 4, the camcorder includes an image
sensing portion 100 basically -having the structure shown
in Fig. 1, and a recording portion 400 provided with a
field memory 412.

Image sensing portion 100 includes two conversion
portions 200a and 200b, a switchiné'ﬁircuit 3 and a
switching control circuit 50 for selecting either one of
the output signals of conversion portions 200a and 200b,
and a video signal producing portion 300 for producing a

video signal including a luminance signal Y and a chroma
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signal C, in response to the signal selected by switching
circuit 3.

The operations of lenses lla and 1lb, image sensing
devices 12a and 12b, CDS circuits 1l3a and 13b, and a
timing generator 240 and a synchronizing signal generator
250 are substantially identical to those in the above-
stated embodiments, and, therefore, a description will not
be repeated. |

A preprocessing circuit 20a conducts to an electrical
signal from CDS circuit 13a, for example, various
correction processing and other processings, which
processings are included in processing to be conducted
prior to input to video signal preducing portion 300, such
aé gain control processing as conducted by AGC amplifier
14a and AGC control circuit 15a in Fig. 1.

Similarly, a preprocessing circuit 20b conducts to an
electrical signal from CDS 13b, vﬁrious correction
processing and other processings, which processings are
included in processing to be conducted prior to input into
video signal producing portions 300, such as gain control
processing as conducted by AGC amplifier 14b and AGC
control circuit 15b in Fig. 1.

As opposed to switching control circuit 5 shown in
Figs. 1 and 2, switching control circuit 50 is controlled

by a synchronizing signal generated by synchronizing
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Therefore, when the zoom nmagni fication of conver- sion
zoom magni fication of con- version portion 200b are set jjt
val ues oper- ating external switches 710 and 720, an obje
reproduced on one picture plane at different zoom nmagni

reproduced with the zoom magnifi - - 54 -

signal generator 250 and controls switching circuit 3 so

that the output signal of conversion portion 200a and the
output signal of conversion portion 200b are alternately

seleéted for every 1 field.

Video signal producing portion 300 has a structure
similar to video signal producing portion 300 shown in
Fig. 1. An encoder 350 correspénds to circuits 18 and 19
for producing a luminance signal ¥ and circuits 100-113,
118 and 119 for producing a chroma signal C among the
internal circuits of video signal producing portion 300
shown in Fig. 1. The luminance signal ¥ and chroma signal
C produced by encoder 350 are both applied to recording
portion 400.

Fig. 5 is a timing chart for illustrating the
switching timing of signals applied to video signal
'producing portion 300 from switching circuit 3.

Referring to Fig. 5, switching control circuit 50
switches the internal connection state of switching
circuit 3 during each vertical blanking period of the
video signal (Fig. 5 (a)) prqduced by video signal
producing portion 300. Thus, the output signal of
conversion portion 200a and the output signal of
conversion portion 200b-are switched for every 1 field
period of the video signal and alternately applied to

video signal producing portion 300 (Fig. 5 (b)).



cation instantaneously sw tched, by operating external
end detection portions 18 detects a serial novenent of
the wide angle end at the tine of imge sensing by opti
applies a detection signal SI to switching control cir
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Therefore, the luminance signal Y and chroma signal C
corresponding to the object image captured by lenses lla
and the luminance signal Y and chroma signal C
corresponding to the object image captured by lenses 1l1lb
are switched for every one field period and alternately
applied to recording portion 400.

Recording portion 400 includesf in addition to the
structure of recording portion 400 in Fig. 8, a field
memory 412, a switching circuit 413, a switching control
circuit 415 for controlling switching circuit 413, and an
external switch 8 used by the user for operating switching
control circuit 415. The structu-es and the operations of
the other parts of recording poxtions 400 are similar to
conventional ones, except for field memory 411, switching
circuit 412, switching control circuit 415, and external
switch 8.

Fig. 6 is a timing chart-for illustrating the
switching timing of a signal applied to output circuit 411
from switching circuit 413. 1In the following description,
Fig. 6 is also_referred to.

A video signal correspéhding to an object image
captured by lenses 1lla and a video signal corresponding to
an object image captured by lenses 1llb are alternately
precoded on a magnetic tape 404 by one by one basis.

Thus, at the time of reproduction, the video signal



5 in response to the detection. Tel escopic end detec
novenent of zoomlens 110b to the tel escopi
sensing by optical system 11lb. and applies a detecti
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corresponding to the object image captured by lenses and
the video signal corresponding to the object image
captured by ‘lenses 1lb are alternately output from mixing
amplifier 410 each for 1 picture plane (see Fig. 6 (a)).

Field memory 412 after storing the video signal from
mixing amplifier 410 on 1 field basis reads the
stored signal and applies the read signal to switching
circuit 413. The output signal of field memory 412 as
shown in Fig. 6 (b), is a signal 1 field period delayed
from the output signal (see Fig. 6 (a)) of mixing
amplifier 410.

Switching control circuit 415; in response to a key
input to external switch 8, contrels the internal
connection state of switching circuit 413 so that the
output signal of field memory 412 and the output signai of
mixing amplifier 410 each for 1 fiéld.are alternately
applied to output circuit 411

External switch 8 includes, for example, an operation
key 810 for rgproducing an object image captured by lenses
lla among images recorded as a video signal on magnetic
tape 404, and an operation k;y 820 for reproducing an
object image captured by lenses llb.

Switching control circuit 415 in response to a key
input to operation key 810 controls switching circuit 413

so that the output signal of mixing circuit 410 is applied
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Switching control circuit 5, in response to the signal S
switching circuit 3 so that the output signal of conversi
applied to signal processing circuit 300 regardl ess of a
exter- nal switch 6, while, in response to the signal S2,
switching circuit 3 so that the output_ sg',pn_al of

to output circuit 411 duriﬁg the period when the output
signal of mixing amplifier 410 is a video signal
.corresponding to the cbject image captured by lenses 1lla
and the output signal of field memory 412 is applied to
output circuit 411 in the other periods. As can be seen
from Figs. 6 (a) and (b), when the output signal of mixing
amplifier 410 is switched from the video signal for 1
field of the object image gaptured by lenses lla to the
‘wvideo signal corresponding to the object image captured by
lenses 1llb, a signal the same as the video signal for this
1 field is output from field memory 412.

Accordingly, among video signals recorded on magnetic
‘tape 404 the video signal of the object. image captured by
lenses lla is serially output twice from switching circuit
413 for 1 field, and therefore only the video signal of
the object image captured by lenses 1lla is supplied to
output circuit 411.

In response to a key input to operation key 820,
switching control circuit 415, as opposed to the
foregoing, control switching circuit 413 so that the
output signal of mixing amplifier 410 is applied to output
circuit 411 during the period when the out?ut signal of
mixing amplifier 410 corresponds to the object image
captured by lenses llb while the output signal of field

memory 412 is applied to output circuit 411 during the



conversion portion 200a is applied to signal processi bt U}
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other periods..

When the output signal of'mixing amplifier 410 is
switched from thé video signal for 1 field of the object
image captured by lenses 1llb to the one corresponding to
the object image captured by lenses 1lla, a video signal
the same as the video signal for this ‘1 field is output
from field memory 412 (see Figs. 6 (a) and (b)).
Therefore in this case, as shown in Fig. 6 (b) the video
signal of the object image captured by lenses 1llb among
the video signals recorded on magnetic tape 404 is
serially output by 1 field twice, and, therefore only the
video signal of object image captured by lenses 11lb is
supplied to output circuit 411.

Operating operation key 810 therefore allows
reproduction of the object image captured by lenses lla
while operating operation key 820 allows reproduction of
the object image captured by -lenses 1llb.

As in the foregoing, in accordance with the camcorder
of the present embodiment, the video signal of the object
image captured by lenses lla and the video signal of the
object image captured by lenses 1l1b ‘are alternately
recorded on magnetic tape 404 by 1 field at the time of
recording and either one of the object image captured by
lenses lla and the object image captured by lenses 11b is

selectively reproduced, by applying the video signal read



Therefore, if the user initially applies the output si RERaAcgﬁ %
portion 200b to signal processing circuit 300 using operat |ém Kﬂé 5E§n
takes the object with lenses |1lb while serially incre (o]
nification by operating external switch 720, the sign
signal processing circuit 300 is smﬁtcbeggtg

from magnetic tape 404 and the signal obtained by delaying
the video signal for time period corresponding to 1 field
period while switching between these signals by an
appropriate timing at the time of reproduction, |

At the time of recording, each of the output signals
of conversion portions 200a and 200b ;é;applied to wvideo
signal producing portion 300 for évery 1 field period.
Accordingly, in the case of interlace method, the
luminance signal Y and chroma signal C of the object image
captured by lenses lla is produced only from one field
(first field) signal of two field (hereinafter referred to
a2 first field and a second field) constituting each frame
among output signals of conversiom portion 200a (Fig. 6
(d)). sSimilarly, the luminance signaly and chroma signal
C of the object image captured by lenses 1lb are produced
oﬁly from the signal of the second field among the oﬁtput
signals of conversion portion-200b (Fig. 6 (e)}}.

More specifically, a signal corresponding to either
one of the first and second fields is removed each from of
the output signals of conversion portions 200a and 200b at
the time of recordiné.“.A video signal for each field
recorded on magnetic tape 404 is therefore serially
applied twice to output circuit 41l for interpolating
signals which can replace the removed video signals of the

second field between the first field video signals of the



t he output signal of conversion portion 200a at the tine when the zoom
magni fication of lenses 1l b reaches its maxi num The '
thereafter takes the sane object with | enses 1lla whi
magni - fication of |lenses 1lla by operating external
out put from signal processing circuit_S%% i s

object image. captured by lenses lla among video signals
recorded on magnetic tape 404 and for interpolating the
signal which can replace the removed video signals of
first field video signal between the second field video
signals of the object image captured by lenses 1llb among
the video signals recorded on magnetic tape 404.

.More specifically, in this embodiment, the interlaced
video signal of the first (or second) field at the time of
recording is substituted by the not interlaced video
signal of the second (or first) field at the time of
reproduction. Each frame of the output video signal of
output circuit 411 is constituted by two fields formed of
the same wvideo signal.

Although the present invention has been described and
illustrated in detail, it is clearly understood that the
same is by way of illustration and éxample only and is not

-to be taken by way of limitation, the spirit and scope of
the present invention being limited only by the terms of

the appended claims.
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CLAIMS:

1. 2An image sensing apparatus, couprising:

" a first optical system (lla, 17a) for taking up
first external light forming the optical image of a first
object;

a second optical system (11lb, 17b) for taking up
second external light forming the optical image of a
second object;

first conversion means (2000a) for converting the
optical image of the first object formed by said first
external light taken up by said first optical system (1lla,
17a) into a first electrical signal;

second conversion means (2000b) for converting the
optical image of the second object formed by said second
external light taken up by said second APtical system
{(11b, 17b) into a second electrical signal;

electrical sighal selection.means for selecting
either one of said first electrical signal converted by
said first conversion means (2000a) and said second
electrical signal converted by said second conversion
means (2000b); and |

video signal producing means (300) for producing a
video signal based on the elecFrical signal selected by

said electrical signal selection means (3).
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2. The image sensing apparatus as recited in claim
1, wherein.‘

said first conversion means {2000a) includes first
generation means (l2a) for generating an electrical signal
at a level in accordance with the intensity of said first
external light taken up by said first optical system (1lla,
17a), and first level control means (14a, 15a) for
controlling the level of the electrical signal generated
by said first generation means (l2a) at a prescribed
level, and

said second conversion means (2000b) includes second
generation means (12b) for generating an electrical signal
at a level in accordance with the intensity of said second
external light taken up by said second optical system
{(11b, 17b), and second level control means (i4b, 15b) for
controliing the level of the electrical signal. generated
by said second generation means {12b} at said prescribed

level.

3. The image sensing apparatus as recited in claim
2, wherein

said first optical system (lla, 17a) includes first
lens means (lla) for emitting said first external light
upon said first generation means (l2a), and first incident

light amount control means (l7a) for controlling the

HH mn ni mum zoom magni ficatioff of IgensB/Y ¥ ..
i ially image-senses an obj ~lense



conversion portion 200a to signal processing circuit 300_usLng operatjion
key 630 whiTe décieasi ng the zoom magni fication, operat (FM%§¥§§’
fChe

switch 710, d to signal processing cir U|t
to the out puumlgmﬂmwmnmry on portion 200b at the 'ESQ@ dnMARIR™bom

magni cation by lens K8 e . =

amount of incident light from said first lens means (lla)
to said first generation means (l2a) at a prescribed |
‘amount, and

 said second optical system (llb, 17b) includes second
lens means for emitting said second external light upon
saids;eecond generation means (12b), and.second incident
light amount control means (175) for controlling the
amount of incident light from said second lens (1llb) to
said second generation means (12b) at said prescribed

amount.

4. The image sensing apparatus as recited in claim
3, wherein

said first incident light amount control means (17a)
includes iris means (17a) provided between said first lens
means {(lla) ;nd said first generation means (l2a), and

said second incident light amount control means (17b)
includes iris means (17b) provided between said second

lens means (-11b) and said second generation means (12b).

5. The image sensing apparatus as recited in claim
1, wherein .
said first electrical signal includes a color signal
- component (R, G, B) indicating color information on said

first object,



1la becomes mininmum If then the user operates exter- nal EEh A
decr easi ng the~zoommegnifi cati on and i mage-senses the RE”%%Je %ﬁ? P%E%

| enses 11b. of the object image produc dgagzallﬂkﬂdggbon1
magni ficati cl mm mﬂmlg ﬂ I out put from signal processiag-—eirguif 300" |
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Q)

said second electrical signal includes a color signal
component (R, G, B) indicating color information on said
second object,

‘ said video signal producing means (300) includes
extraction means (100, 111) for extracting said color
signal component (R, G, B) from said selected electrical
signal, and white balance adjustment means (116-119) for
controlling the gain of the coloé signal component (R, G,
B) extracted by said extraction means (110, 111) for white
balancing adjustment, and '

said white balance adjustment means (116-119)
controls the gain of said extracted color signal component
based on a first value when said Selected electrical
signal is said first electrical signal, and controls the
gain of said extracted color signal component based on a
second value when said selected electrical signal is said

second electrical signal.

6. The image sensing apparatus as recited in claim
5, wherein

said first value is predetermined in accordance with
the optical characteristics of said first optical system
(1la, 17a) and said first conversion means so that the
video signal produced by said video signal producing means

(300) ‘allows reproduction of a white-balanced image when
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said selected egectrical signal is said first electrical
signal, and

said second value is predetermined in accordance with
the-optical characteristics of said second optical system
and said second conversion means so that the wvideo signal
produced by said video signal producing:means allows
reproduction of a white-balanced image when said selected

electrical signal is said second electrical signal.

7. The image sensing apparatus as recited in claim
6, wherein

said white balance adjustment means (116-119)
includes;

first value generation means (117) for generating
said fir§t value,

second value generation means (118) for generating
said second value,

value selection means (119) responsive to the
selection operation of said electrical signal selection
means (3) for selecting either one of said first value
generated by said first value generation means (117) and
said second value generated bx said second wvalue
generation means (118), and

gain control means- (116) for controlling the gain of

said extracted color signal component (R, G, B) based on



the zoom magnification of |enses 11b right after cha
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m ni mum magni ficati en o

the value selected by said value selection means (119).

8. The image sensing apparatus as recited in claim
1, wherein

said first optical system (lla, l7a) includes first
lens means (110a) with a wvariable focal distance,

‘said second optical system includes second lens means
(110b) with a variable focal distance, and

the minimnﬁ value of the focal distance of said first
lens means (1l0a) is equal to the maximum value of the

focal distance of said second lens means (110b).

9. The image sensing apparatus as recited in claim
8, further comprising:

first detection means (18) for detecting that the
focal distance of said first lens means (llda) becomes
minimum, when said selected electrical signal is said
first electrical signal; and

first selection control means (500) responsive to the
detection output of said first detection means (118) for
causing said electrical signal selection méans ﬁo select

said second electrical signal.

10. The image sensing apparatus as recited in claim

3, further comprising:



which is lower than the m ni mum magnification of |ense-lla-is—tepcaduged.
According to.the present embodi nent, an object can baeplROEMERNSREETNI|I €
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second detection means (19) for detecting that the
focal distance of said second lens means (110b) becomes
maximum, when said selected electrical signal is said
sécond electrical signal; -and

selection means (500) responsive to the detection
output of said second detectidi means (19) for causing
said electrical signal selection means to select said

first electrical signal.

1l1. An image sensing apparatus as recited in claim
1, further comprising:

selection control means (50) for causing said
electrical signal selection means {3) to alternately
select said fiist electrical signal and said second
electrical signal for every 1 iiela period;

a recording medium (404);

recording means (401—405} HW) for recording the video
signal produced by said video signal producing means (300)
on said recording medium (404);

reproduction means for'reproducing said video-signal
from said recording medium (404);

delay means (404) for delaying the video signal
reproduced by said reproduction'means (HR, 405-410) by
time period corresponding to 1 field period; and

switching means (413) for switching between the video
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signal delayed By said delay means (412) and the video
signal reproduced by said reproduction means (HR, 405-410)

for every 1 field period for output.

12. The image sensing apparatus as recited in claim
11, further comprising:

first switching timing control means for controlling
the switching timing of said switching means (413) so that
said reproduced video signal is output from said switching
means (413) during the period when said reproduced video
signal is a video signal prodﬁced by said video signal
producing means {300) based on said first electrical
signal, and said Aelayed video signal is output from said
switching means (413) during the other periods; and

second switching timing confrol means (820, 415) for
controlling the switching timing of said switching means
{413) so that said reproduced videc signal is output from
said switching means during the period when said
reproduced video signal is a video signal produced by said
video signal producing means.(300) based on said second
electrical signal, and said delayed video signal is output

from said switching means (413) during the other periods.

13. The image sensing apparatus as recited in claim

11, wherein said delay means (413) is a field memory .



FIG 4 is a block diagram schematically show ng the basic entir e
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of a cantorder in accordance with another enbodi ment of gﬁﬁght
i nvention. Referring to FIG— 4, the cantorder includes
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portion 40p#

14. A method of operating an image sensing apparatus
including a first optical system (lla, 17a) for taking up
first external light for forming the optical image of a
first object and a second optical system (1llb, 17b) forxr
taking up second external light forming the optical image
of a second object, comprising the steps of

converting said optical image of first object formed
by said taken up first external light into a first
electrical signal;

converting said optical image of second object formed
by said taken up external light into a second electrical
signal;

selecting either one of said converted first
electrical signal and said converted second electrical
signal; and

producihg a video signal based on said selected

electrical signal.

15. The method of operating as recited in claim 14,
further comprising the step’of equalizing the level of
said first electrical signal and the level of said second

electrical signal.

16. The method of operating as recited in claim 14,

wherein



with a field menory 412. I nmage sensing portion 100 includes two copeesshon

portions 200a and 200b, a switching circuit 3 and a sgtChi g
circuit 50 for selecting either one of the output sig
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portions 20
produci ng
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said first;electrical signal includes a color signal
component (R, G, B) indicating color information on said.
first object,

said second electrical signal includes a color signal
component (R, G, B) indicating color information on said
second object,

the spectroscopic characteristic of said first
optical system (lla, 17a) and the spectroscopic
characteristic of said second optical system (1lb, 17b)
are different from each other, and

said video signal producing step includes a step of
extracting saidlcolor s;gnal components from said selected
electrical signal, and a step of controlling the gain of
said extracted color signal component for adjusting white
balance, |

said controlling step including a step of

conducting different gain controls to said extracted color
signal component (R, G, B} between when said selected
electrical 'signal is said first electrical signal and when
said selected electrical signal is said second electrical

signal.

17. A method of operating an image sensing apparatus
including a first optical system (lla, l7a) for taking up

first external light forming the optical image of a first



a video signal i ncluding a |lum nance signal Y and a ch
response to-the-signal_selected by switching circuit 3

| enses 1lla Tﬂﬂﬂﬁ#ﬂ i mage sensing devices 12a and 12b.
13b, and a & 240 and a synchroni zing s
gl .

L s

object, and a second optical system (11lb, 17b) for taking
up second externmal light forming the optical image of a
second object, wherein
| said first optical system (lla, 17a) includes first

lens means (ll0a) having a variable focal distance, said
second optical system (11lb, 17b) includes second lens
means with a variable focal distance, and

the minimum value of the focal distance of said first
lens means (110a) is equal to the maximum value of the
focal distance of said second lens means (110b),
comprising the steps of:

converting said optical image of first object formed
by the external light taking up by said’ first optical
system (lla, 17a) into a first electrical signal,

converting said optical image of second object formed
by the extermal light taken up by said second optical
system (11b, 17b) into a second electrical signal,

sélecting either one of said converted first
electrical signal and said converted second electrical
signal,

controlling said selection, and |

producing a video signal based on said selected
electrical signal, wherein

said controlling step includes a step

controlling said selection so that said first electrical



tor 250 are substantially identical to those in the above- REPLACENENT

stated enbodi nents, and, therefore, a descripti WL —
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signal is seleceed by said selection during the peiiod
when the focal distance of said first lens means (ll0a) is
changing, and said second electrical signal is selected by
said selection in response to that the focal distance.of

said first lens means becomes minimum by said change.

18. The method of operating as recited in claim 17,
wherein said controlling step further includes a step of
controlling said selection so that said second electrical
signal is selected by said selectionlduring the period
when the focal distance of said second lens means (110b)
is changing, and said first electrical signal is selected
by said selection in response to that the focal distance
of said second lens means (110b) becomes maximum by said

change. ,

18. A method of operating an image sensing apparatus
including a first optical system (lla, 17a} for taking up
first external light forming the optical image of a first
object, a second optical system (llb, 17b) for taking up
second external light forming the optical image of a
second object, and a recorxding medium (404) for recording
a video signal, comprising the steps of:

converting said optical image of first object formed

by said taken up first external light into a first



not be repeated. A preprocessing circuit 20a conducts='=
signal fromCDS circuit 13a, for exanple, various cor
and ot her processings, which pro- cessings are includ qx* __________________

1 ONn processi

ﬁgc%mfsg-@@év |

conduct ed pnmllmlmllmnmnnmw deo si gnal produ0| ng po ﬁ

electrical signal;

converting said optical image of second object formed
by said taken up second external light into a second
eléctrical signal;

alternately selecting said converted first electrical
signal and -said converted second electrical signal foxr
every 1 field;

produciné a video signal based on said selected
electrical signal;

recording said produced video signal on said
recording medium (404});

reproducing said wvideo signal from said recorxding
medium (404);

delaying said reproduced video signal for time period
corresponding to 1 field period;

alternately selecting said delayed video signal and
said reproduced video signal for every 1 field period; and

sequentially externally outputting said selected

video signal.

. 20. The method of operating as recited in claim 19,
further comprising the steps of:
controlling said video signal selection so that said
reproduced video signal is selected during the period when

said reproduced video signal is a video signal produced

be



such as gai ng as conducted by AGC anpiif
control ci ramﬂlﬂm‘lm g@%m Simlarly, a preprocessi nggpumgmgnﬁgabtﬁ
conducts to nal from CDS 13b, various _ 997

cessing and ot her processings, which processings are i
to be conducted prior to input - 74 -

" Dbased on said first electrical signal, and said
delayed video signal is selected during the other
periods; and

controlling said video signal selection so that
said reproduced video signal is selected during the
period said reproduced video signal is a video signal
produced based on said second electrical signal, and
said delayed video signal is selected during the other

periods.

21. An image detection apparatus comprising
first and second optical imaging systems (1ia, 11b)
for capturing respective first and second object views
and forming images thereof;

first and second image sensing and converting
means (200a,- 200b) for sensing the respective images
formed by said first and second optical imaging
systems and for converting said images into
corresponding first and second respective electrical
signals;

switchable signal selection means (3) for
selecting either of said first and second electrical
signals, and

signal processing means (300) for processing the
electrical signal selected by said switchable signal

selection means to produce a video signal, said signal



into vi deo portions 300, such as gain control '
as conduct m B ‘F& 14b and AGC control ci é,@rgggfr
opposed to circuit 5 shown in FIGS. _BE% . SW tcr‘n ngY

control cerU|t 50 |s controlled by a synchronizing 4
synchroni zi ng

- 75 -

processing means including signal adjustment means
(116) for adjusting a signal pa:;:'ameter and control
means (117, 118, 119) for-controlling the operation of
‘said adjusiment means in accordance with the operation

of .said signal selection means.

22. An image detection apparatus according to
claim 21 wherein said control means includes means
(119) for selecting between first and second
predetermined control values in accordance with said
operation of said signal selection means, and wherein
said signal adjustment means (116) is arranged to
apply an adjustment factor determined by the selected

predetermined control wvalue.



signal generator 250 and controls switching circuit 3 so that the out p
signal of conversion portion 200a and the output signal o 2ES
portion 200b are alter- nately selected for every 1 filg
produci ng portion 300 has a structure sinmlar to.vide
portion 300 shown in - 76 - PR TR AR AneY

IMAGE SENSING APPARATUS HAVING PLURALITY OF OPTICAL
SYSTEMS AND METHOD OF OPERATING SUCH APPARATUS

ABSTRACT OF THE DISCLOSURE

A video camera or a camcorder includes a conversion
portion 200a for converting an object image captured by
first lenses lla into an electrical signal, and conversion
portion 200b for converting an object image captured by
second lenses 1lb into an electrical signal provided
independently from each other, and a video signal
producing portion 300 provided commonly for conversion
portions 200a and 200b for producing a video signal based
on the electrical signals converted by these converting
portions 200a and 200b, in order to implement an image
sensing apparatus and an image sensing apparatus with
recording function which have the function of reproducing
a plurality of dbject images captured by a plurality of
optical systems by switching them or combining them, in a
structure advantageous for cost reduction as well as size
reduction. A switching circuit 3 for selectively applying
either one of the output signals of conversion portions
200a and 200b is provided between conversion portions 200a

and 200b and video signal producing portion 300.

FIGURE 1.
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portion 300. Thus,
out put si gnal
‘peri od of the video signal

t he out put signal
of conversion portion 200b are switché
and alternately applied

of conversion ji

1

producing portion 300 (FIG 5 (b)). Therefore, the liun Y and
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structure of recording portion 400 in FIG 8,

swtching circuit 413, a switching con- trol

switching circuit 413, and an external switch 8 used
struct ur e 0§

operating switching control circuit 415. The

of the other parts of recordlng portions 400
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IMAGE SENSING APPARATUS HAVING
PLURALITY OF OPTICAL SYSTEMS AND
METHOD OF OPERATING SUCH APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to image sens-
ing apparatuses, and more specifically, to multi-picture
frame processing function.

2. Descnpnon of the Related Art

Among various image sensing apparatuses prscntly
commercially available include a video camera with a
recording function (2 camcorder), a vide camera with-
out any recording function, etc., any of these has only
one system of circuitry for sensing the image of an
object.

FIG. 7 is a block diagram schematically showing the
entire structure of a conventional video camera. Refer-
ring to FIG. 7, light reflected from an object (aot
shown) is taken up into the video camera by lenses 11.
The light taken up by lenses 11 forms the optical image
of the object on the light receiving surface of an image
sensing device 12 through the opening of an iris 17.
Image sensing device 12 is formed of a CCD (Charge
Coupled Device), etc. Image sensing device 12 converts
the optical image formed on the light receiving surface
into an electrical signal and applies the signal to a CDS
(Correlation Double Sampling) circuit 13. CDS circuits
13 restrains low band noise included in the electrical
signal applied from image sensing device 12. The elec-
trical signal having its low band noise restrained by
CDS circuit 13 is applied to an AGC (Automatic Gain
Control) amplifier 14 and an iris control circuit 16.

AGC amplifier 14 amplifies or attenuates the electri-
cal signal from CDS circuit 13 under the control of-
AGC control circuit, and controls the signal at a pre-
scribed level suitable for processing in signal processing
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circuitry in succeeding stages. More specifically, AGC
amplifier 14 is-a variable gain amplifier, while AGC
control circuit 15 outputs 2 control signal for control-
ling the gain of AGC amplifier 14. AGC control circuit
15 responds to an output signal from AGC amplifier 14
and outputs 2 control signal in accordance with the
difference between the output signal level of AGC
amplifier 14 and the above stated prescribed level. If the
output signal level of AGC amplifier 14 is lower than
the prescribed level, AGC control circuit 15 controls
AGC amplifier 14 so as to increase its gain, and if the

output signal level of AGC amplifier 14 is higher than :

the prescribed level, AGC control circuit 15 controls
AGC amplifier 14 so as to lower its gain. Consequently,
the output signal level of AGC amplifier 14 is kept
constantly at the prescribed level. -~ I -

Iris control circuit 16 adjust the diameter of the open-
ing of iris 17 so that the output signal level of CDS
circuit 13 is always constant. When the opening diame-
ter of iris 17 becomes larger, the amount of incident
light upon the light receiving surface of image sensing
device 12 increases, and, therefore, the output level of
CDS circuit 13 rises. Conversely, when the opening
diameter of iris 17 becomes smaller, the amount of inci-
dent light upon the light receiving surface of image
sensing device 12 decreases, and, therefore, the output
signal level of CDS circuit 13 decreases. Iris control
circuit 16 therefore operates to reduce the opening
diameter of iris 17 when the output signal level of CDS
circuit 13 becomes higher than a certain reference level,
while operates to increase the opening diameter of iris
when the output signal level of CDS circuit 13 becomes
lower than the reference level. Thus, the amount of
incident light upon the light receiving surface of image
sensing device 12 is always kept substantially constant,
and, therefore, the output signal level of CDS circuit 13
is always kept substantially constant.

e
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The electrical signal having its level controllied by
AGC amplifier 14 is applied to an LPF (Low Pass Fil-
ter) 18 and a pixel separating circuit 110. LPF 18 ex-
tracts the low frequency component of the electrical
signal applied from AGC amplifier 14. The low fre-
quency component extracted by LPF 18 undergoes a
prescribed processing by a Y signal processing circuit

19 and becomes a luminance signal Y representing the

brightness of the above stated optical image.

Pixel separating circuit 110 separates the electrical
signal applied from AGC amplifier 14 as for every pixel
on the light receiving surface of image sensing device
12, and produces two kinds of signals contatning differ-
ent kinds of color information. These two kinds of sig-
nals produced by pixel separating circuit 110 are sub-
Jected to a prescribed operation by a matrix circuit 111
and converted into three primary color signals R, G and
B.

These primary color signals R, G and B are input into
a white balance circuit 116. White balance circuit 116
controls the gains of the primary color signals R, G and
B so that white balance is made.

Generally, a color sensing apparatus such as color
video camera possesses white balance function for re-
producing the color of an object recognized by human
eyes on a picture plane.

Human eyes recognize a white object as white re-
gardless of its change as long as the color temperature
of light illuminating the object to be seen is within a
certain range. However, the higher the color tempera-
ture of light illuminating is, the more bluish the color of
the object recognized by the image sensing device be-
comes while the lower the color temperature of the
light illuminating, the more reddish the color of the
object recognized by the device becomes. In other
words, the color recognized by the image sensing de-
vice and the color recognized by human eyes are differ-
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ent depending upon the color temperatures of illuminat-
ing light. .

Therefore, a color image sensing apparatus is pro-
vided with white balancing function which automati-
cally adds a correction to color information obtained by
sensing the image of an object depending upon the color
temperature of the light illuminating the object. In the
image sensing apparatus shown in FIG. 7, the white
balancing function is implemented by white balance
circuit 116. . ' .

Matrix circuit 112 further subjects the primary color
signals R, G and B having their gains controlled by
white balance circuit 116 to a prescribed operation and
produces two color difference signais R - Y and B - Y.

More specifically, white balance circuit 116 corrects
the gains of the primary color signais R, G and B from
matrix circuit 111 so that the average level of each of
the color difference signals R - Y and B - Y for one
picture plane becomes zero or a prescribed value close
to zero.

A white object can thus be reproduced white on a
picture plane regardless of the color temperature of
light illuminating by controlling the gains of the pri-
mary color signals so that the average levels of the color
difference signals R - Y and B - Y approximately equal
to the value (0) corresponding to “WHITE™.

Which value the average level of each of the color
difference signals R - Y and B - Y for one picture plane
takes by controlling the gains of the primary color sig-
nals from R, Y and B by white balance circuit 116 is
predetermined in accordance with the spectroscopic
characteristics of lenses 11 and image sensing device 12,
and white balance circuit 116 is designed depending
upon the value.

The color difference signals R - Y and B - Y produced
by matrix circuit 112 is applied to an encoder circuit
113. Encoder circuit 113 balanced modulates these
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color difference signals R - Y and B - Y with a sub-car-
rier wave of 3.58 MHz and produces a chroma signal C.

The luminance signal Y and chroma signal C pro-
duced by Y signal processing circuit 19 and encoder
circuit 113, respectively are mixed by an adder 114. A
signal obtained by this mixing is the video signal of the
above-stated optical image. The video signal is exter-
nally output through an output circuit 115.

In Y signal processing circuit 19, various processing
such as gamma correction, blanking processing, con-
tour compensatzon procssmg, white clipping, set. up
processing, and m:xmg of synchronizing signals are
conducted. :

A timing generator 240 generates timing puises for
controlling the operation timings of image sensing de-
vice 12 and CDS circuit 13. A synchronizing signal
generator 250 generates synchronizing signals for con-
trolling the operation timings of the internal-circuits in
automatic gain amplifier 14 and video signal producing
portion 300. Timing generator 240 and synchronizing
signal generator 250 are controlled by a horizontal syn-
chronizing signal HD, a vertical synchronizing signal
VD, etc. and synchronizes with each other. More spe-
cifically, the timing pulses which determine the opera-
tion timing of an electrical signal generation portion
2000 and the synchronizing signals which determine the
operation timing of video signal producing portion 300
are generated in synchronization with each other.

Consequently, conversion of the optical image of the
object into an electrical signal in electrical signal gener-
ation portion 2000 and conversion of the electrical sig-
nal from conversion portion 200 into 2 video signal in
video signal producing portion 300 are conducted by
appropriate timings.

FIG. 8 is a block diagram schcmattcally showxng the
entire structure of a camera video tape recorder. Refer-
ring to FIG. 8, a description of the structure and opera-
tion of this conventional camcorder follows.



- 39 - In response to a key input to operatlon key 820,
circuit 415, as opposed to the forego- ing,
so that the output signal of mxing anplifier 410 is ap
cukt 411 during the period when the output signal of

INTtSHEES
i ed tta AGPIB7 ci 1 -

............................

control swi ti¢cRERGACE

- -

The camcorder includes an image sensing portion 100
for converting the optical image of an object mto a
video signal from which a video image can be repro-
duced on the picture frame of a light receiving surface,
and a recording portion 400 for recording on a magnetic
tape video signais Y and C produced at immage sensing
portion 100. Image sensing portion 100 includes the
conversion portion 200 and video signal producing
portion 30¢€ of the conventional video camera (see FIG.
8). As is the case with the conventional video camera,
the operation timings of conversion portion 200 and
video signal producing portion 300 are controlled by
timing generator 240 and synchronizing signal genera-
tor 250 which operate in synchronization with each
other.

A luminance signal Y and a-chroma signal C pro-
duced by video signal producing portion 300 are input
into an FM modulator 401 and a low band converter
402 at recording portion 400.

FM modulator 401 FM-modulates the luminance
signal Y and applies the FM modulated luminance sig-
nal Y (hereinafter simply referred to as FM luminance
signal) to a recording amplifier 403.

Low band converter 402 converts the frequency
band of the chroma signal C into a prescribed low band
which is lower than the frequency band of the FM
luminance signal, and applies the converted chroma
signal C (hereinafter simply referred to as low band
chroma signal) to recording amplifier 403.

Recording amplifier 403 mixes the FM luminance
signal and low band converted chroma signal and pro-
duces a video signal suitable for recording onto a mag-
netic tape 404. The video signal is recorded on the
magnetic tape 404 by a head HW for recording.

As described above, the image sensed by image sens-
ing portion 100 is recorded as the video s1gnal on the
magnetic tape 404.
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A reading head HR reads the signal recorded on the
magnetic tape 404 and applies the read signal to a repro-
ducing amplifier 405.

Reproducing amplifier 405 amplifies the signal from
the reading head HR and applies the amplified signal to
a low pass filter 406 and a high pass filter 408.

Low pass filter 406 extracts the low frequency com--
ponent of the signal output from reproducing amplifier
405, in other words extracts the low band converted
chroma signal. The extracted low band converted
chroma signal is applied to a high band converter 407.

High band converter 407 returns the frequency band
of the low band converted chroma signal output from
low pass filter 406 to the band it was in before the con-
version by low band converter 402, and thus provides
the original chroma signal C. The original chroma sig-
nal C is applied to a mixing amplifier 410. .

High pass filter 408 extracts the high band component
of the signal output from reproducing amplifier 405, in
other words extracts the FM luminance signal, and
applies the extracted FM luminance signal to an FM
demodulator 409.

FM demodulator 409 demodulates the FM luminance
signal from high pass filter 408 and provides the original
luminance signal Y. The luminance signal Y is applied
to mixing amplifier 410.

Mixing amplifier 410 mixes and amplifies the chroma

- signal C from high band converter 407 and the lumi-
nance signal Y from FM demodulator 409, and repro-
duces a video signal by which a video image can be
reproduced on the picture plane of a TV receiver. The
reproduced video signal is applied to the receiver
through an output circuit 411. -

The image sensed by image sensing portion 100 can
therefore be provided in arbitrary time except for the
time of sensing the image, by reproducing the video

.. signal from the magnetic tape 404.
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As in the foregoing, the conventional image sensing
apparatus has only one optical system for taking up the
optical image of an object (lenses 11 and iris 17, etc. in
FIG. 7) and only one signal processing system (func-
tional blocks succeeding image sensing device 12 in
F1G. 7) for converting the optical image taken up into
a video signal. It is therefore impossible for a single
image sensing apparatus to reproduce an image on one
picture plane using a plurality of video signal obtained
by sensing the images of different objects at 2 timex

For example, in order to reproduce an image on one
picture plane using two kinds of video signal obtaired
by sensing the images of two different kinds of objects
at a time, two conventional image sensing apparatuses
will be necessary. Furthermore, an additional circuit
will be necessary for switching between or combining a
video signal produced by one image sensing apparatus
and a video signal produced by the other image sensing
apparatus and applying the resultant signals to the re-
ceiver. :

FIG. 9 is a block diagram schematically showing 2
structure which can readily be anticipated from such a
point of view as a system for reproducing an image on
one picture plane using two kinds of video signals ob-
tained by sensing the images of different objects at 2
time. Referring to FIG. 9, this system inciudes two
image sensing portions 100z and 1005 having identical
structures, an output circuit 4 for outputting a video
signal to a receiver (not shown) and a switching circuit
3 for switching between the output signal of image
sensing portion 100z and the output signal of image
sensing portion 1006 and applying the signal to output
circuit 4.

Image sensing portions 100z and 1005 each have an
identical structure to a2 conventional image sensing ap-
paratus shown in FIG. 7. In FIG. 9, in image sensing
portion 100g, like functional blocks shown in FIG. 7 are
designated by like numerals with the suffix “a” at-
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tached, while in image sensing portions 1005, like func-
tional blocks shown in FIG. 7 are designated by like
numerals with the suffix “b” attached. The operations
of the functional blocks in image sensing portions 100z
and 1005 are the same as those in the case of the conven-
tional image sensing apparatus shown in FIG. 7. A
video signal corresponding to the optical image of the
object captured by lenses 11a is therefore output from
the adder 114a of image sensing portion 100a. Similarly,
a video signal corresponding to the optical image of the
object captured by lenses 115 is output from the adder
1146 of image sensing portion 1005.

The video signal outputs from adders 114a and 1145
are applied to output circuits 115¢ and 1155, respec-
tively and also applied to switching circuit 3. Switching
circuit 3 under the control of switching control circuit

5 selectively supplies either the video signal from adder

1i4c or the video signal from adder 11454 to output

circuit 4. Output circuit 4 externally outputs the video'

signal supplied from switching circuit 3.

In this system, 2 video signal output from either one

of output circuits 4, 115¢ and 1155 is applied to the
receiver (not shown). If only the image of the object
captured by lenses 11q is desired to be reproduced on
the picture plane of the receiver, the output of the out-
put circuit 115a is applied to the receiver. Similarly, if
only the image of the object captured by lenses 115 is
desired to be reproduced on the picture plane of the
receiver, the output of output circuit 1154 is applied to
the receiver. If the image of the object captured by
lenses 11a and the image of the object captured by
lenses 115 are both desired to be reproduced on the
picture plane of the receiver, the output signal of output
circuit 4 is applied to the receiver.

Using switching circuit 3, it is possible, for example,
to reproduce a combined image of the image of the
object captured by lenses 11a and the image of the
object captured by lenses 115, or switch instantaneously
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the image displayed on the picture plane of the receiver
from the object image captured by lenses 11z to the
object image captured by lenses 116 or vice versa.
Switching control circuit 5, for example, generates a
first signal which can control the internal connection
state of switching circuit 3 so that switching circuit 3
applies a video signal from image sensing portion 100 to
output circuit 4 and a second signal which can control
the internal connection state of switching circuit 3 so
) that switching circuit 3 applies a2 video signal from
image sensing portion 1004 to output circuit 4. If the
timing of switching a signal applied to switching circuit
3 from switching control circuit 5 from the first signal
to the second signal and the timing of switching the
. signal from the second signal to the first signal can be
somehow designated, an image produced by the image
sensing of image sensing portion 100z and an image
produced by the image sensing of the image sensing
portion 1005 can be displayed selectively or in combina-
) tion on a single picture plane. When switching control
circuit 5 continues to output the first signal and thus
only the object image captured by lenses 1la is dis-
played on the entire picture plane of the receiver, the
image on the entire picture plane can be switched to the
image of the object captured by lenses 115 by switching
the output signal of switching control circuit 5 to the
second signal. Similarly, if switching control circuit 5
continues to output the second signal, and thus only the
image of the object captured by lenses 115 is displayed
on the entire picture plane, the image displayed on the
picture plane can be instantaneously switched to the
image of the object captured by lenses 11z by switching
the output signal of switching control circuit 5 to the
first signal. Furthermore, if the switching timing of the
output signal of switching control circuit 5 is controlied
so that the output signal of switching control circuit § is
the first signal in the same prescribed period in any field
period and the second signal in the other period, a part
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of the image of the object captured by lenses 11a and a
part of the image of the object captured by lenses 115
are combined to be reproduced on a single picture
plane.

FIG. 10 is a representation showing such an example
of combination. Switching the output signal of switch-
ing control circuit 5 to the first signal (or the second
signal) and the second signal (or the first signal) in the
first half and second half of each field period, respec-
“tively allows the top half of the object image captured
by lenses 11a (or 115) and the bottom half of the object
image captured by lenses 115 (or 11a) are combined and
displayed. The sthchmg nxmng of the output signal of
switching control circuit 5 is controlled so that the
output signal of switching control circuit S is the first
signal (or the second signal) in a part of serial prescribed
horizontal scanning periods in each field period, and is
the second signal (or the first signal) in all the other
horizontal scanning periods, and a combined image as
shown in FIG. 4 is reproduced on the picture plane of
the receiver. More specifically, the image of the object
captured by lenses 115 (or 11a) is displayed on the entire
picture plane with a part of the image replaced with a
part of the object image captured by lenses 112 (or 115).

Thus, using the conventional image sensing appara-
tus, the system which can process plural kinds of images
produced by sensing the images of different objects ata
time to be an image which can be displayed on the one
picture plane requires optical systems and signal pro-
cessing systems used for two conventional image sens-
ing apparatuses. Such a system is on one hand highly
functionable, processing a plurality of kinds of images
produccd by independent image sensing to be dxsplayed
on one plcturc plane, but on the other hand it is not
practical in use because of the disadvantage in size re-
duction and cost reduction.

According to the conventional image sensing appara-
tus (see FIG. 7), it is not possible to instantaneously
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switch zoom magnifications, combine a plurality of
object images which are sensed at different zoom mag-
nifications and to expand the range of change of zoom
magnifications too much. )

Most of conventional image sensing apparatuses pos-
sess optical zoom function by which a remote object is
sensed as if it is close by optically expanding the object.
A general structure of lenses of an image sensing appa-
ratus having such optical zoom function is shown in
FIG. 11. .

Referring to FIG. 11, the lenses generally includes a
focus lens L1 for focusing an object, a zoom lens L2 for
changing the focal distances of lenses, 2 main lens L3
for emitting light which have passed through focus lens
L1 and zoom lens L1 upon the light receiving surface of
the image sensing apparatus, which lenses are arranged
in a optical axis X.

Focus lens L1 conducts focusing operation by its
movement along the optical axis X.

The focal distances of lenses are continuously
changed by the movement of zoom lens L2 along the
optical axis. More specifically, the zoom magnification
is determined uniformly depending upon the position of
zoom lens L2 on the optical axis X. When image sensing
is conducted under a constant zoom magnification,
zoom lens 1.2 is fixed to a position from which a desired
zoom magnification can be provided.

Therefore, for example, in FIG. 7, if lenses 11 include
a zoom lens, the output signal of the adder 114 at the
time of image sensing is a video signal obtained by sens-
ing the image of the object at a prescribed zoom magni-
fication. .

If an object is image-sensed at a zoom magnitication b
(s%=a) after the object is initially image-sensed at a zoom
magnification a, the zoom lens in lenses 11 is moved at
a certain speed along the optical axis during the image
sensing operation until the zoom magnification changes
from a to b. At the time of image sensing operation as
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such, the output signal of adder 114 is not therefore
switched instantaneously from a video signal corre-
sponding to the object image sensed at the zoom magni-
fication a to a video signal corresponding to the object
image sensed at the zoom magnification b, but it be-
comes the video signal of the object image sensed at the
zoom magnification b via the video signal of the object
image sensed with the zoom magnification serially
changed in the direction from a toward b. An image
reproduced on the picture plane of the receiver by the
output of output circuit 115 is therefore gradually
switched from the object image magnified at the zoom
magnification a to the object image magnifted at the
zoom magnification b.

In an image sensing apparatus having such optical
zoom function, it will be necessary to use a lens with a
large effective aperture diameter for the zoom lens for
providing a high zoom magnification. The size of zoom
lens should be increased in order to provide an image
sensing apparatus having a high maximum zoom magni-
fication. The image sensing apparatus having a high
maximum zoom magnification which includes large-
sized lenses 11 is therefore disadvantageous in terms of
size reduction.

It 1s possible to implement instantaneous switching of
zoom magnifications, and combining of the images of a

‘plurality of objects sensed at different zoom magnifica-

tions by, for example, setting different values for the
zoom magnification of lenses 11ag and the zoom magnifi-
cation of lenses 115 in the system having the structure
shown in FIG. 9, but the system is encountered with the
above-stated problems.

Furthermore, a conventional camcorder (see FIG. 8)
includes single image sensing portion 108 which has
only one signal processing system for converting the
taken optical image into a video signal and only one
optical system for taking up the optical image of an
object, and a recording portion 400 for recording video
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signals Y and C produced at image sensing portion 100
on a magnetic tape. The conventional camcorder there-
fore can only record and reproduce the image of an
object captured by one system of lenses. More specifi-
cally, the conventional camcorder cannot record 2 plu-
rality of object images captured by a plurality of lens
systems, or reproduce selectively these plurality of ob-
ject images. In other words, the conventional image
sensing apparatus with recording function cannot
achieve various image sensing operations and various
reproduction operations. )
A construction of image sensing portion 100 as shown
in FIG. 9 may be considered as one method of solving
such a problem. However, such a method is still en-
countered with disadvantage in size reduction and cost
reduction of the apparatus as stated above.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an
image sensing apparatus having a function of processing
a plurality of picture images which can reproduce on
one picture plane a plurality of object images captured
by a plurality of lenses selectively or in combination.

Another object of the present invention is to imple-

‘ment a function of processing a plurality of picture
images without impeding size reduction as well as cost
reduction of an image sensing apparatus.

Yet another object of the present invention is to pro-
vide an image sensing apparatus with recording func-
tion which has a function of recording/reproducing 2
plurality of picture images by which a plurality of ob-
ject images captured by a plurality of lenses can be
recorded and reproduced. :

A still further object of the present invention is to
provide a plurality of picture images recording/repro-
ducing function without impeding cost reduction as
well as size reduction of an image sensing apparatus
with recording function.
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A still further object of the present invention is to
providc an image sensing apparatus which allows sens-
ing of the image of an object at 2 high zoom magmﬁca-
tion. *

A still further object of the present invention is to
enable image sensing at a high zoom magnification
without increasing the size of an image-sensing appara-
tus.

A still further object of the present invention is to
solve the above-stated problems and provide an image
sensing apparatus advantageous for size reduction as
well as cost reduction, which provides plural picture
images processing function allowing reproduction of a
plurality of object images captured by a plurality of
lenses on one picture plane either selectively or in com-
bination, a plural picture images recording/reproducing
function allowing recording and reproduction of these
plurality of object images, and a function of image sens-
ing an object at a high zoom magnification.

An image sensing apparatus in accordance with pres-
ent inventon in 2 first aspect includes a first optical
system for taking up first external light forming the
optical image of a first object, a second optical system
for taking up second external light forming the optical
image of a second object, a first conversion circuit for
converting the optical image of the first object formed
by the first external light taken up by the first optical
system into a first electrical signal, a2 second conversion
circuit for converting the optical image of the second
object formed by the second external light taken up by
the second optical system into a second electrical signal,
a selection circuit for selecting either one of the first
electrical signal converted by the first conversion cir-
cuit and the second electrical signal converted by the
second conversion circuit, and a video signal producing
circuit for producing a video signal based on the electri-
cal signal selected by the selection circuit.
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Preferably, the first conversion circuit includes a first
generation circuit for generating an electrical signal at a
level in accordance with the intensity of the first exter-
nal light taken up by the first optical system, and a level
control circuit for controlling the level of the electrical
signal generated by the first generation circuit at a pre-
scribed level, while the second conversion circuit in-
cludes a second generation circuit for generating an
electrical signal at a level in accordance with the inten-
sity of the second external light taken up by the second
optical system, and-second level control circuit for
controlliing the level of the electrical signal generated
by the second generation circuit at a level equal to ‘the
prescribed level.

More preferably, the first optical system includes a
first lens for emitting the first external light upon the
first generation circuit, and a first incident light amount
control circuit for controlling the amount of incident
light upon the first generation circuit from the first lens
at a prescribed amount, while the second optical system
includes a second lens for emitting the second external
light upon the second generation circuit, and a second
incident light amount control circuit for controlling the
amount of incident light to the second generation cir-
cuit at an amount equal to the prescribed amount.

If the first electrical signal includes color signal com-
ponents indicating color information on the first object,
and the second electrical signal includes color signal
component indicating color information on the second
object, the video signal producing circuit preferably
includes an extraction circuit for extracting the color
signal components from the selected electrical signal,

_and white balance adjustment circuit for controlling the
gains of the extracted color signal components for the
purpose of adjusting white balance.

The white balance adjustment circuit conducts differ-
ent gain control to extract color signal components
between the time when the selected electrical signal is



Iét_i ng the signal which can replace the renoved vi deo si

.S

of first

field video signal between the second field video sig hép@&céﬁ%&?%@f
i rage captured by | enses 11b anong the video signals rjecorded an nﬁg? ne
tape 404. More specifically, in this enbodinent, the i bg{el:g@égﬁ__ ______________

=

- 17 -

the first electrical signal and the time when the selected
electrical signal is the second electrical signal. The
white balance adjustment circuit preferably controls the
gains of the extracted color signal components based on
a first value predetermined in accordance with the opti-
cal characteristics of the first optical system and the first
conversion circuit if the selected electrical signal is the
first electrical signal. If the selected electrical signal is
the second electrical signal, it controls the gains of the
extracted color signal components based on a second
value predetermined in accordance with the optical
characteristics of the second optical system and second
conversion circuit.

In accordance with a second aspect, in the image
sensing apparatus according to the first aspect, the first
optical system includes a first lens with a variable focal
distance, the second optical system includes a second
lens with a variable focal distance, and the minimum
value of the focal distance of the first lens is set equal to
the maximum value of the focal distance of the second
lens. In this aspect, the image sensing apparatus accord-
ing to the present invention further includes a first de-
tection circuit for detecting that the focal distance of
the first lens becomes minimum when the first electrical
signal is selected by the selection circuit, and a first
selection control circuit for causing the selection circuit
to select the second electrical signal in response to the
detection output of the first detection circuit, a second
detection circuit for detecting that the focal distance of
the second lens becomes maximum when the second
electrical signal is selected by the selection circuit, and
a second selection control circuit for causing the selec-
tion circuit to select the first electrical signal in response
to the detection output of the second detection circuit.

According to a third aspect, the image sensing appa-
ratus in accordance with the present invention includes
a first optical system for taking up first external light



Vi deo si gnal

field at the time of repro- duction. Each frane of thej output
of dutput circuit 411 is constituted by tw fields for té)_f_.__t

si gnal .

~ 18 -

forming the optical image of a first object, a second
optical system for taking up second external light form-
ing the optical image of a second object, a first conver-
ston circuit for converting the optical image of the first
object formed by the first external light taken up by the
first optical system into a first electrical signal, a second
conversion circuit for converting the optical image
formed by the second external light taken up by the
second optical system into a second electrical signal, an
electrical signal selection circuit for alternately select-
ing the first electrical signal converted by the first con-
version circuit and the second electrical signal con-
verted by the second conversion circuit for every 1
field, and video signal producing circuit for producing a
video signal based on the electrical signal selected by
the electrical signal selection circuit. The image sensing
apparatus further includes a recording circuit for re-
cording the video signal produced by the video signal
producing circuit on 2 recording medium, a reproduc-
tion circuit for reproducing the video signal from the
recording medium, a delay circuit for delaying the
video signal reproduced by the reproduction circuit for
a time period corresponding to 1 field period, and a
switching circuit for alternately switching between the
video signal delayed by the delay circuit and the video
signal reproduced by the reproduction circuit for every
] field period for output.

Preferably, the image sensing apparatus further in-
cludes first and second switching timing control circuits
for controlling the switching timing by the switching
circuit.

The first switching timing control circuit controls the
switching timing by the switching-circuit so that the
reproduced video signal is output from the switching
circuit during the period when the reproduced video
signal is a video signal produced based on the first elec-
trical signal, while the delay video signal is output from
the switching means during the other periods. A second
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switching timing control circuit controls the switching
timing by the switching circuit so that the reproduced
video signal is output from the switching circuit during
the period when the reproduced video signal is a*video
signal produced based on the second electrical signal,
and the delayed video signal is output from the switch-
ing circuit during the other periods.

According to a fourth aspect, a method of operating
an image sensing apparatus in accordance with the pres-
ent invention is 2 method of operating an image sensing
apparatus including a first optical system for taking up
first external light forming the optical image of a first
object, and a second optical system for taking up second
external light for forming the optical image of a second
object, and includes the steps of converting the optical
image formed by the taken up first external light into 2
first electrical signal, converting the optical image
formed by the taken up second external light into a
second electrical signal, selecting either one ‘of the con-
verted first electrical signal and the converted second
electrical signal, and producing 2 video signal based on
the selected electrical signal.

According to the first aspect, the image sensing appa-
ratus in accordance with the present invention even
though having independently the first optical system
and the second optical system, respectively, for taking
up the optical image of the first object and for taking up
the optical image of the second object, includes a circuit
for producing a video signal corresponding to the opti-
cal image of 2 first object and 2 circuit for producing a
video signal corresponding to the optical image of the
second object as a common video signal producing
circuit. The electrical signal to be applied to the video
signal producing circuit is selected by the selection
circuit between the electrical signal obtained from the
optical image of the first object and the electrical signal
obtained from the optical image of the second object.



not_. to be taken by way of limtation, the spirit and
I nvention being limted only by the terns of the appe

f _the present

REPCAGEUENT SHEET
Date w...... 8

—]

- 20 -

The video signal produced by this video signal produc-
ing circuit will therefore correspond to the first object
or the second object depending upon the electrical
signal selected by the selection circuit. More specifi-
cally, the video signal produced by the video signal
producing circuit as is the case with the output signal of
output circuit 4 in the system shown in FIG. 10, makes
it possible to reproduce the first and second object im-
ages by switching them or combining them on one
picture plane.

Preferably, the first conversion circuit and second
conversion circuit are provided with first and second
level control circuits, respectively, and more specifi-
cally the first and second optical system are provided
with first and second incident light amount coatrol
circuits, respectively, thus forcing the level of the first
electrical signal to be equal to the level of the second
electrical signal.

If the first electrical signal includes color signal com-
ponents indicating color information on the first object,
and the second electrical signal inciludes color signal
components indicating color information on the second
object, preferably the white balance adjustment circuit

-included in the video signal producing circuit conducts

different gain controls to the color signal components
extracted from the selected electrical signal as a func-
tion of whether the first electrical signal or the second
electrical signal is selected by the selection circuit. The
color signal components included in the first electrical
signal and the color signal components included in the

second electrical signal are both subjected to appropri-
ate white balance adjustments.

According to the second aspect, the image sensing
apparatus in accordance with the present invention has
an optical system each having a lens with a variable
focal distance, with the minimum value of the focal
distance of the lens of the first optical system being set
equal to the maximum value of the focal distance of the
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lens of the second optical system, and includes first and
second detection circuits and first and second selection
control circuits as described above. Therefore, when
image sensing by the first optical system is conducted
while reducing its focal distance, the output signal of
the video signal producing circuit is a video signal cor-
responding to the object image captured by the first
optical system until the focal distance of the lens of the
first optical system reaches its minimum value, and is
switched to a video signal corresponding to the object
image captured by the second optical system after the
focal distance reaches its minimum value by the opera-
tions of first detection circuit and first selection control
circuit. If image sensing by second opucal system is
conducted while increasing the focal distance of the
second optical system, the output signal of the video
signal producmg circuit is a video signal corresponding
to the object image captured by the second optical
system until the focal distance of the lens of the second
optical system reaches its maximum value and is
switched to a video signal corresponding to the optical
mage captured by the first opuml system by the func-
tions of the second detection cn'cmt and second selec-
tion control circuit.

Accordmg to the third aspect, the image sensmg
apparatus in accordance with the present invention
includes a recordmg circuit and a reproduction circuit
for implementing its recording and reproducing func-
tions, and its electrical signal selection circuit alter-
nately selects the first electrical signal and second elec-
trical signal for every 1 field. Therefore, to the record-
ing medium, the video signal produced based on the
first elegtrical signal and the video signal produced
based on the second electrical signal are alternately
recorded for every 1 field period and thus the video
signal produced based on the first electrical signal and
the electrical signal produced based on the second elec-
trical signal are alternately reproduced by 1 field per-
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iod. The image sensing apparatus in accordance with
this aspect is structured to output the video signal ob-
tained by delaying the video signal reproduced by the
reproduction circuit by a time period corresponding to
1 field period and the not delayed video signal by alter-
nately switching them for every 1 field. Therefore at the
time of reproduction, among the video signals recorded
on the recording medium, each field signal of the video
signal produced based on the first-electrical signal (in
the case of the first switching timing control cirduit
operating) or the video signal produced based on the
second electrical signal (in the case of the second
switching timing control circuit operating) is joined by
twos.

According to the fourth aspect, the method of operat-
ing the image sensing apparatus in accordance with the
present invention includes the step of producing a video
signal after the step of selecting either one of the first
electrical signal obtained from the object image cap-
tured by the first optical system and the second electri-
cal signal obtained from the object image captured by
the second optical system. Therefore, a circuit for im-
plementing the step of producing a video signal does
not have to be independently provided each for the first
electrical signal and second electrical signal. Therefore,
according to the present invention, an image sensing
apparatus having 2 function of reproducing a plurality
of kinds of object images captured by a plurality of
optical systems on the same picture plane by switching
them or combining them, an image sensing apparatus
with recording function having a function of recording
a pluralitx___o{ kinds of object images such as these on a
recording: ##dium and then selectively reproducing
those images from the recording medium, etc. can be
implemented using a single video signal producing cir-
cuit. Furthermore, according to the present invention,
an image sensing apparatus whose maximum zoom mag-
nification is far higher than conventional ones can be
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provided without increasing the size of the apparatus.
More specifically, image sensing effects and zoom mag-
nifications higher than those provided by conventional
image sensing apparatuses as well as reproducing éffects
higher than conventional image sensing apparatuses
with recording function can be implemented in a struc-
ture advantageous for cost reduction and size reduction
of the apparatus.

The foregoing and other objects, features, aspects
and advantages of the present invention will become
more apparent from the following detailed description
of the present invention given hereinafter. However, it
should be understood that the detailed description and
specific examples, while indicating preferred embodi-
ments of the invention, are given by way of illustration
only, since various changes and modifications within
the spirit and scope of the invention will become appar-
ent to those skilled in the art form this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully under-
stood from the detailed description given herein below
and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of
the present invention and wherein

FIG. 1 is a block diagram showing the entire struc-
ture of an image sensing apparatus with two-picture
image processing function in accordance with one em-
bodiment of the present invention;

FIG. 2 is a block diagram showing the basic entire
structure of a high zoom magnification image sensing
apparatus in accordance with another embodiment of
the present invention;

FIG. 3 is a representation showing the range of zoom
magnification change by each of lenses 11z and 116 in
FIG. 2;
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FIG. 4 is a block diagram schematicaily showing the
entire structure of a camcorder in accordance with yet
another embodiment of the present invention;

FIG. 5 is a timing chart for iliustrating the switching
timing of an output signal from switching circuit 3 in
FIG. 4;

FIG. 6 is 2 timing chart for illustrating the switching
timing of an output signal from switching circuit 3 in
FIG. 4;

FI1G. 7 is a block diagram schematically showing the
entire structure of a conventional video camera;

FIG. 8§ is a block diagram schematically showing the
entire structure of 2 conventional video tape recorder;

FIG. 9 is a block diagram schematically showing the
structure of a system which impiements two-picture
plane processing function using into conventional image
sensing apparatuses;

FIG. 10 is a diagram showing a picture plane struc-
ture which can be implemented by the image sensing
apparatus with two-picture plane processing function in
accordance with the present invention and the system
shown in FIG. 9; and

FIG. 11 is a representation showing a general struc-
ture of lenses of an image sensing apparatus with zoom
function.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 is a block diagram showing the entire struc-
ture of an image sensing apparatus with two-picture
images processing function in accordance with one
embodiment of the present invention.

Referring to FIG. 1, the image sensing apparatus with

two-picture image processing function includes two.

conversion portions 200z and 2006 having an identical
structure, a single video signal producing portion 300, a
switching circuit 3 provided between conversion por-
tions 200a and 2005 and video signal producing portion

hd
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300, and a switching control circuit 5 which controls
the respective internal connection states of switching
circuit 3 and a white balance switching circuit 119.

Conversion portions 200 and 2006 each has an iden-
tical structure to conversion portion 200 in the conven-
tional image sensing apparatus shown in FIG. 7. In
FIG. 1, functional blocks in conversion portion 206a are
denoted with the same numerals as corresponding func-
tional blocks in conversion portion 200 in FIG. 7 to-
gether with the suffix “a”, while functional blocks in
conversion portion 2005 are denoted with the same
numerals as corresponding functional blocks in conver-
sion portion 200 in FIG. 7 together with the suffix “b™.
The operations of the functional blocks in conversion
portions 200g and 2005 are the same as those shown in
FIG. 7, and, therefore, a description thereof will not be
repeated.

Iris control circuits 16a and 165 and AGC control
circuits 15q and 154 are designed so that the level of an
electrical signal having its level controlled by iris 172
and AGC amplifier 14 and the level of an electrical
signal having its level controlled by inis 176 and AGC"
amplifier 146 are equal to each other. Thus, when the
image of an object captured by lenses 112 and the image °
of an object captured by lenses 115 are reproduced on
the same picture plane or reproduced switched instanta-
neously between each other, difficuity in viewing due
to the difference in brightness between those two im-
ages can be avoided.

Video signal producing portion 300 in this image
sensing apparatus, in addition to the internal circuitry of
video signal producing portions 300 in the conventional
image sensing apparatus shown in FIG. 7, includes a
white balance switching circuit 119, and white balance
control value setting circuits 117 and 118. Except for
the structures and the operations of white balance con-
trol value setting circuits 117 and 118 and white balance
switching circuit 119, white balance circuit 116, the



séi_d second generation neans to said pre- scribed gainfl N %ﬁ -
signal selection neans for selecting one of said first eﬁ%@ﬁqlﬁ séﬂggf

converted by said first conversion neans and said secowdD&gecﬂrAUﬁll I ghg
converted by said second conversion neans; and @ |l L

-26~

structures and operations of the other parts of video
signal producing portions 300 are identical to the con-
ventional one, and, therefore, a description thereof will
not be repeated.

In FIG. 7, which value the average level of each of
the color difference signals R - Y and B - Y for one
picture plane should be controlled to be, in order to
makes the color of an image reproduced by the output
signal of output circuit 115 as near to the color captured
by human eyes as possible, depends on the spectro-
scopic characteristics of lenses 11 and image sensing
device 12. More specifically, the gains of primary color
signals R, G and B are controlled by white balance
circuit 116 so that the average levels of each of the color
difference signals R - Y and B - Y for one picture plane
take the value which allows the images of an object
captured by lenses 11 and image sensing device 12 to be
reproduced on the picture plane of the receiver with the
color closest to the color viewed by human eyes (here-
inafter referred to such a value as 2 white balance con-
trol value).

It is noted that in the present embodiment, the spec-
troscopic characteristics of lenses 112 and image sensing
device 12z are different from the spectroscopic charac-
teristics of lenses 115 and image sensing device 125.

White balance control value setting circuit 117 gener-
ates 2 white balance control value predetermined in
accordance with the spectroscopic characteristics of
lenses 11a and image sensing device 122 so that the
image of an object captured by lenses 11a is reproduced
on the picture plane of the receiver with the color clos-
est to the color viewed by human eyes. Meanwhile,
white balance control value setting circuit 118 gener-
ates a2 white balance control value predetermined in
accordance with the spectroscopic characteristics of
lenses 115 and image sensing device 126 so that the
image of the object captured by lenses 115 is repro-
duced on the picture plane of the receiver with the
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color closest to the color viewed by human eyes.

White balance switching circuit 119 under the con-
trol of switching control circuit 5 applies either of the
white balance control value generated by white balance
control value setting circuit 117 and the white balance
control value generated by white balance control value
setting circuit 118 to white balance circuit 116.

White balance switching circuit 119 is controlled by
switching control circuit 5 to operate in relation with
switching circuit 3. .

More specifically, switching control circuit 5§ con-
trols the internal connection state of white balance con-
trol switching circuit 119 so that the white balance
control value generated by white balance control vaiue
setting circuit 117 is applied to white balance circuit 116
when the output signal of conversion portion 200q is
supplied to video signal producing portion 300, and the
white balance control value generated by the white
balance control value setting circuit 118 is applied to
white balance circuit 116 when the output signal of
conversion portion 2005 is applied to video signal pro-
ducing portion 300.

White balance circuit 116 controls the gains of the
primary color signals R, G and B from matrix circuit

111 so that the white balance control value from white
balance control switching circuit 119 matches the aver-
age level of each of the color difference signais R - Y
and B - Y for one picture plane.

White balance circuit 116 therefore controls the gains
of primary color signals R, G and B based on the white
balance control value suitable for the spectroscopic
characteristics of lenses 11a and image sensing device
12a during the period when the electrical signal corre-
sponding to the image of the object captured by lenses
11a is supplied to video signal producing portion 300,
and based on the white balance control value suitable
for the spectroscopic characteristics of lenses 116 and
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immage sensing device 1256 during the period when the
eclectrical signal corresponding to the image of the ob-
Jject captured by lenses 115 is supplied to video signal
producing portion 300. Conscquently, a white-balanced
chroma signal C is produced in video signal producing
portion 300 from any one of the output signals of con-
version portions 200g and 20054.

If the white balance control value cannot be switched
as stated above, in other words if white balance circuit
116 controls the gains of the primary color signals R, G
and B based on the same white balance control value to
both of the electrical signals from conversion portions
200c and 2005, the difference between the color repro-
duced by the chroma signal C produced from the out-
put signal of the conversion portion 200z and the actual
color will be different from the difference between the
color reproduced by the chroma signal C produced
from the output signal of conversion portion 2005 and
the actual color, due to the difference berween the spec-
troscopic characteristics of lenses 11z and image sensing
device 122 and the spectroscopics characteristics of
lenses 115 and image sensing device 125, If the white
balance control value is fixed to the one suitable for the
spectroscopic characteristics of lenses 11z and image
sensing device 12a (or lenses 116 and image sensing
device 125), an white-in balanced image is reproduced
by the chroma signal C produced from the output signal
of conversion portion 2006 (or 200a). As a resalt, it will
be impossible to reproduce the object image captured
by lenses 11a and the object image captured by lenses’
115 as a white-balanced image.

Switching circuit 3 is controlled by switching control
circuit § to apply selectively either one of an electrical
signal having its level controlled by AGC circuit 14a
and an electrical signal having its level controlled by
AGC amplifier 146. Switching control circuit 5 in re-
sponse to the output signal of an external switch 6,
outputs a first signal by which the internal connection

ng
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state of switching circuit 3 can be controlled so that the
switching circuit 3 applies the output signal of AGC
amplifier 14a to video signal producing portion 300, or
a second signal by which the intemal connection state
of switching circuit 3 can be controlled so that switch-
ing circuit 3 applies the output signal of AGC amplifier
145 to video signal producing portion 300.

External switch 6 includes, for example, an operation
key 610 for selecting a mode to instruct switching con-
trol circuit 5 to output the first signal and second signal
(or the second signal and first signal) in the first half and
second half of each field period, respectivcly, an opera-
tion key 620 for selectmg a-mode to instruct switching
control circuit 5 to output the first signal (or second
signal) in a part of serial prescribed horizontal scanning
periods in each field period and output the second signal
(or the first signal) in all the other periods, an operation
key 630 for selecting a mode to instruct switching con-
trol circuit 5 to output only the first signal in all the field
periods, and an operation key 640 for selecting a mode
to instruct switching control circuit 5 to output only the

. second signal in all the field periods.

By operation key 610, the first and second halves of
the video signal of each field output from output circuit
115 correspond to the optical images captured by differ-
ent lenses 11a and 114, respectively. Therefore in this
case, as shown in FIG. 10(a), the top half of either one
of the object images captured by lenses 11z and 116 and
the bottom half of the other object image are repro-
duced in combination. By operation key 620, the video
signal of each field output from output circuit 115 cor-
responds 10 the object image captured by lenses 11a (or
the object image captured by lenses 114) in, only a part
of serial prescribed horizontal scanning periods and
corresponds to the object image captured by lenses (or
the object image captured by lenses 112) in all the other
periods. Therefore, as shown in FIG. 10 (4) a part of
one object image of the object image captured by lenses
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11a and the object image captured by lenses 114 is re-
produced on the other object image like 2 window on
the picture plane of the receiver by the video signal
from output ,circuit 115. By operation key 630, the
video signals of all the fields output by output circuit
115 correspond to the object image captured by lenses
11a. In this case, only the object image captured by
lenses 11a is reproduced on the entire picture plane of
the receiver. Conversely, by operation key 640, the
video signals of all fields output by output circuif 115
correspond 10 the object image captured by lenses 115.
Therefore, only the object image captured by lenses 115
is reproduced on the picture plane of the receiver.
Switching between operation keys 630 and 640 makes it
possible to instantaneously switch the image on the
picture plane from the object image captured by lenses
11a to the object image captured by lenses 114 or vice
versa.

As in the foregoing, according to the image sensing
apparatus with two-picture image processing function,
the image captured by conversion portion 200z and the
image captured by conversion portion 2006 are
switched or combined to be reproduced on one picture
plane. Thus, the function implemented by the system
shown in FIG. 9 can be implemented in 2 structure with
a small circuit scale advantageous for cost reduction as
well as size reduction. .

Conversion portions 200a and 2004 are provided as
independent units each electrically connected to
switching circuit 3. The unit formed as converston por-
tion 200a and the unit formed as conversion portion
2006 are structured physically movable independently
from each other. The user can therefore independently
select between the object image captured by lenses 11a
and the object image captured by lenses 115,

Although in the above-stated embodiments, the im-
ages which can be reproduced on one picture plane are
the object image captured by two optical systems, the
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object images can be captured by three or more optical
systems. In this case, additional conversion portions
each having an identical structure to each conversion
portion 200a, 2004 are provided, and a switch circuit for
switching between the output signals of these conver-
sion portions and applying one of the signals to video
signal producing portion 300 may be provided between
these conversion portions and video signal producing
portion 300. -

FIG. 2 is a block diagram schematically showing the
basic entire structure of a high zoom magnification
image sensing apparatus in accordance with another
embodiment of the present invention. :

Referring to FIG. 2, the image sensing apparatus
includes two conversion portions 200z and 2005, 2 sig-
nal switching circuit 3 and a switching control circuit 5
for selecting either one of the output signals of conver-
sion portions 200a and 2005, a signal processing portion
300 for producing a video signal of a prescribed form
based on the selected output signal, an external switch
710 for changing the zoom magnification of conversion
portion 200a, an external switch 720 for changing the

~ zoom magnification of conversion portion 2005, a2 wide

angle end detection portion 18 for detecting that the
zoom magnification of conversion portion 200aq is mini-
mum, and a telescopic end detection portion 19 for
detecting that the zoom magnification of conversion
portion 2004 is maximum.

In the present embodiment, lenses 112 and 115 in-
clude zoom lenses 1102 and 1105, respectively. The
movement of zoom lens 1102 along the optical axis X1
of lenses 11z by the control of external switch 710
changes the focal distance of lenses 11a. An object can
therefore be image-sensed by conversion portion 200z
with the zoom magnification being changed.

Similarly, the movement of zoom lens 1105 along the
optical axis X of lenses 115 by the control of external
switch 720 serially changes the focal distance of lenses
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114. An object can be image-sensed by conversion por-
tion 2006 with the zoom magnification being changed.

FIG. 3 is a representation showing the relation be-
tween the range of change of the focal distance of lenses
11z and the range of change of the focal distance of
lenses 114.

Now referring to FIGS. 2 and 3, the focal distance of
lenses 11a can be changed from maximum f1 to mini-
mum {2 by moving zoom lens 110z along the optical
axis X1. Meanwhile the focal distance of lenses 116 can
be changed from maximum {2 to minimum {3 by moving
zoom lens 1106 along the optical axis X2. Thus, the
minimum focal distance of lenses 11z is set to be equal to
the maximum focal distance of lenses 1154.

The shorter the focal distance of lenses is, at the
lower zoom lens magnification an object can be cap-
tured by the lenses. Therefore, when the focal distance
of lenses 11a is f1 and {2, the zoom magnification of
conversion portion 200z becomes maximum and mini-
mum, respectively. When the focal distance of lenses
115 is £2 and {3, the zoom magnifications of conversion
portion 2005 becomes maximum and minimum, respec-
tively.

The position of the zoom lens on the optical axis
where the zoom magnification is maximum is called
telescopic end, while the position of the zoom lens on
the optical axis where the zoom magnification becomes
minimum is called wide angle end.

Refemng to FIG. 2, the operations of lenses 112 and
115, image scnsmg devices 11a and 115, CDS circuits
13a and 135, and timing generator 240 and synchroniz-
ing signal generator 250 are substantially identical to
those in the above-stated embodiments. Description
therefore will not be repeated thereon. Signal process-
ing circuit 300 can also have an identical structure to,
for example, video signal producing portion 300 in FIG.
1.
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Switching control circuit 5 switches a signat 10 oe
supplied to signal processing circuit 300 not only in
response to key input of an external switch 6a as is the
case with the above-described embodiment, but also in
response to the output of wide angle end detection
portion 18 and the output of telescopic end detection
circuit 19.

External switch 6 is formed, for example, similarly as
the case in the above-stated embodiment (see FIG. 1).
Thus, also in the present embodiment, the object image
captured by lenses 112 and the object image captured
by lenses 115 can instantaneously be switched or com-
bined to be reproduced on picture plane. ’

Therefore, when the zoom magnification of conver-
sion portion 200a and the zoom magnification of con-
version portion 2005 are set to be different values oper-
ating external switches 710 and 720, an object image can
be reproduced on one picture piane at different zoom
magnifications, or reproduced with the zoom magnifi-
cation instantaneously switched, by operating external
switch 6.

Wide angle end detection portions 18 detects a serial

‘movement of zoom lens 110 a to the wide angie end at

the time of image sensing by optical system 1la, and
applies a detection signal S1 to switching control circuit
5 in response to the detection.

Telescopic end detection portion 19 detects a serial
movement of zoom lens 1105 to the telescopic end at the
time of sensing by optical system 115, and applies a
detection signal S2 indicating the detection to switching
control circuit 5. -

Switching control circuit 5, in response to the signal
S1, controls signal switching circuit 3 so that the output
signal of conversion portion 2006 is applied to signal
processing circuit 300 regardless of a key input to exter-
nal switch 6, while, in response to the signal S2, controls
signal switching circuit 3 so that the output signal of
conversion portion 200q is applied to signal processing
circuit 300 regardless of a key input to external switch 6.
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Therefore, if the user initially applies the output sig-
nal of conversion portion 2006 to signal processing
circuit 300 using operation key 640 and takes the object
with lenses 115 while serially increasing the zoom mag-
nification by operating external switch 720, the signal to
be applied to signal processing circuit 300 is switched to
the output signal of conversion portion 200a at the time
when the zoom magnification of lenses 115 reaches its
maximum. Then, if the user thereafter takes the same
object with lenses 112 while increasing the zoom magni-
fication of lenses 11a by operating external switch 710
the signal output from signal processing circuit 300 is
switched to the one corresponding to the object image
sensed at the zoom magnification of lenses 11a

More specifically, if the zoom magnification of lenses
11z is gradually increased right after the zoom magnifi-
cation of lenses 115 is changed to its maximum, the
object image expanded at the maximum zoom magnifi-
cation by lenses 115 is reproduced on the picture piane
of the receiver and then the object image expanded at
the minimum zoom magmﬁca.uon of lenses 112 which is
higher than the minimum zoom magmﬁauon of lenses
115.

Conversely, when the user initially image-senses an
object with lenses 11a by applying the output signal of
conversion porncm 200a to signal processing circuit 300
using operation key 630 while decreasing the zoom
magnification, operating the external switch 710, the
signal applied to signal processing circuit 300 is
switched to the output signal of conversion portion
2005 at the time when the zoom magnification by lens
11a becomes minimum. If then the user operates exter-
nal switch 720 thus decreasing the zoom magnification
and image-senses the same object with lenses 115, the
video signal of the object image produced at a lower
zoom magnification than before is output from signal
processing circuit 300.
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More specifically, if the user continues to decrease
the zoom magnification of lenses 115 right after chang-
ing the zoom magnification of lenses 11z to the mini-
mum, the object image reduced at the minimum magni-
fication of lenses 11a is reproduced on the picture piane
of a receiver (not shown) and then the object image
reduced at the minimum magnification of lense 114
which is lower than the minimum magnification of lense
11a is reproduced.

According to the present embodiment, an object can
be image-sensed while changing the zoom magnifica-
tion in a very wide range corresponding to the sum of
the change range of the zoom magnification (A-B) pos-

" sible by one zoom lens 110a and the change range of the
zoom magnification (B-C) by the other zoom lens 1106.
It is therefore possible to take an object at a greatly
higher zoom magnification compared to conversional
ones, without increasing the sizes of zoom leases 110a
and 1105.

FIG. 4 is a block diagram schematically showing the
basic entire structure of a camcorder in accordance
with another embodiment of the present invention.

Referring to FIG. 4, the camcorder includes an image
sensing portion 100 basically having the structure
shown in FIG. 1, and a recording portion 400 provided
with a field memory 412.

Image sensing portion 100 includes two conversion
portions 200a and 2005, a switching circuit 3 and 2
switching control circuit 50 for selecting either one of

" the output signals of conversion portions 200c and 2005,
and a video signal producing portion 300 for producing
a video signal including 2 luminance signal Y and a
chroma signal C, in response to the signal selected by
switching circuit 3.

The operations of lenses 11a and 115, image sensing
devices 122 and 125, CDS circuits 13¢ and 135, and 2
timing generator 240 and a synchronizing signal genera-
tor 250 are substantially identical to those in the above-



cal. signal is said second electrical signal. S. The inmag
as recited in claim4, wherein said first value is pred REmmEﬂ'}’SHEE‘T
accordance with the optical characteristics of said fir optlc

and said first conversion neans so that3f he

stated embodiments, and, therefore, a description will
not be repeated.

A preprocessing circuit 20a conducts to an electrical
signal from CDS circuit 13q, for example, various cor-
rection processing and other processings, which pro-
cessings are included in processing to be conducted
prior to input to video signal producing portion 300,
such as gain control processing as conducted by AGC
amplifier 14¢ and AGC control circuit 15¢ in FIG. 1.

Similarly, a preprocessing circuit 206 conducts 10 an
electrical signal from CDS 135, various correction pro-
cessing and other processings, which processings-are
included in processing to be conducted prior to input
into video signal producing portions 300, such as gain
control processing as conducted by AGC amplifier 145
and AGC control circuit 156 in FIG. 1.

As opposed to switching control circait § shown in
FIGS. 1 and 2, switching control circuit 50 is controlled
by a synchronizing signal generated by synchronizing
signal generator 250 and controls switching circuit 3 so
that the output signal of conversion portion 200z and
the output signal of conversion portion 2006 are alter-
nately selected for every 1 field.

Video signal producing portion 300 has a structure
similar to video signal producing portion 300 shown in
FIG. 1. An encoder 350 corresponds to circuits 18 and
19 for producing a luminance signal Y and circuits
100-113, 118 and 119 for producing a chroma signal C
among the internal circuits of video signal producing
portion 300 shown in FIG. 1. The iuminance signal Y
and chroma signal C produced by encoder 350 are both
applied to recording portion 400.

FIG. § is a timing chart for illustrating the switching
timing of signals applied to video signal producing por-
tion 300 from switching circuit 3.

Referring to FIG. 5, switching control circuit 50
switches the internal connection state of switching cir-
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cuit 3 during each vertical blanking period of the video
signal (FIG. § (a)) produced by video signal producing
portion 300. Thus, the output signal of conversion por-
tion 200a and the output signal of conversion portion
2005 are switched for every | field period of the video
signal and alternately applied to video signal producing
portion 300 (FIG. 5 ().

Therefore, the luminance signal Y and chroma signal
C corresponding to the object image captured by lenses
11¢ and the luminance signal Y and chroma signal C
corresponding to the object image captured by lenses
115 are switched for every one field period and atter-
nately applied to recording portion 400.

Recording portion 400 includes, in addition to the
structure of recording portion 400 in FIG. 8, a field
memory 412, a switching circuit 413, a switching con-
trol circuit 415 for controlling switching circuit 413,
and an external switch 8 used by the user for operating
switching control circuit 415. The structures and the
operations of the other parts of recording portions 400
are similar to conventional ones, except for field mem-
ory 412, switching circuit 413, switching control circuit
415, and external switch 8.

FIG. 6 is a timing chart for illustrating the switching

- timing of a signal applied to output circuit 411 from

switching circuit 413. In the following description,
FIG. 6 is also referred to.

A video signal corresponding to an object image
captured by lenses 112 and 2 video signal corresponding
to an object image captured by lenses 115 are alter-

‘nately precoded on a magnetic tape 404 by one by one

basis. Thus, at the time of reproduction, the video signal
corresponding to the object image captured by lenses
and the video signal corresponding to the object image
captured by lenses 115 are a]temately output from mix-

ing amplifier 410 each for 1 picture plane (see FIG. 6

(a)).

nal
in
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Field memory 412 after storing the video signal from
mixing amplifier 410 on 1 field basis reads the stored
signal and applies the read signal to switching circuit
413. The output signal of field memory 412 as shown in
FIG. 6 (), is a signal 1 field period delayed from the
output signal (see FIG. 6 (a)) of mixing amplifier 410.

Switching control circuit 415, in response to a key
input to external switch 8, controls the internal connec-
tion state of switching circuit 413 so that the Qutput
signal of field memory 412 and the output signal of
mixing amplifier 410 each for 1 field are alternately
applied to output circuit 411.

External switch 8 includes, for example, an operation
key 810 for reproducing an object image captured by
lenses 112 among images recorded as a video signal on
magnetic tape 404, and an operation key 820 for repro-
ducing an object image captured by lenses 115.

Switching control circuit 415 in response to a key
input to operation key 810 controls switching circuit
413 so that the output signal of mixing circuit 410 is
applied to output circuit 411 during the period when the
output signal of mixing amplifier 410 is 2 video signal
corresponding to the object image captured by lenses
11a and the output signal of field memory 412 is applied
1o output circuit 411 in the other periods. As can be seen
from FIGS. 6 (a) and (), when the output signal of
mixing amplifier 410 is switched from the video signal
for 1 field of the object image captured by lenses 11a to
the video signal corresponding to the object image
captured by lenses 115, a signal the same as the video
signal for this | field is output from field memory 412.

Accordingly, among video signals recorded on mag-
netic tape 404 the video signal of the object image cap-
tured by lenses 11a is serially output twice from switch-
mg circuit 413 for 1 field, and therefore only the video
signal of the object image captured by lenses 11a is
supplied to output circuit 411.
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In response to a key input to operation key 820,
switching control circuit 415, as opposed to the forego-
ing, control switching circuit 413 so that the output
signal of mixing amplifier 410 is applied to output cir-
cuit 411 during the period when the output signal of
mixing amplifier 410 corresponds to the object image
captured by lenses 115 while the output signal of field
memory 412 is applied to output circuit 411 during the
other periods.

When the output signal of mixing amplifier 410 is
switched from the video signal for 1 field of the object
image captured by lenses 115 to the one corresponding
to the object image captured by lenses 11g, 2 video
signal the same as the video signal for this 1 field is
output from field memory 412 (see FIGS. 6 (@) and ().
Therefore in this case, as shown in FIG. 6 () the video
signal of the object image captured by lenses 115 among
the video signals recorded on magnetic tape 404 is seri-
ally output by 1 field twice, and, therefore only the
video signal of object image captured by lenses 115 is
supplied to output circuit 411.

Operating operation key 810 therefore allows repro-
duction of the object image captured by lenses 11z
while operating operation key 820 allows reproduction
of the object image captured by lenses 114.

As in the foregoing, in accordance with the cam-
corder of the present embodiment, the video signal of
the object image captured by lenses 11z and the video
signal of the object image captured by lenses 116 are
alternately recorded on magnetic tape 404 by 1 field at-
the time of recording and either one of the-object image
captured by lenses 11q and the object image captured
by lenses 115 is selectively reproduced, by applying the
video signal read from magnetic tape 404 and the signal
obtained by delaying the video signal for time period
corresponding to 1 field period while switching be-
tween these signals by an appropriate timing at the time
of reproduction.
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At the time of recording, each of the output signais of
conversion portions 200a and 2005 is applied to video
signal producing portion 300 for every 1 field period.
Accordingly, in the case of interlace method, the lumi-
nance signal Y and chroma signal C of the object image
captured by lenses 112 is produced only from one field
(first field) signal of two field (hereinafter referred to 2
first field and a second field) constituting each frame
among output signals of conversion portion 200¢ (FI1G.
6 (d)). Similarly, the luminance signaly and chroma
signal C of the object image captured by lenses 115 are
produced onily from the signal of the second field
among the output signals of conversion portion 2006
(F1G. 6 (e)).

More specifically, a signal corresponding to either
one of the first and second fields is removed each from
of the output signals of conversion portions 2002 and
2005 at the time of recording. A video signal for each
field recorded on magnetic tape 404 is therefore serially
applied twice to output circuit-411 for interpolating
signals which can replace the removed video signals of
the second field between the first field video signals of

the object image captured by lenses 11z among video

signals recorded on magnetic tape 404 and for interpo-

lating the signal which can replace the removed video
signals of first field video signal between the second
field video signals of the object image captured by
lenses 116 among the video signals recorded on mag-
netic tape 404,

More specifically, in this embodiment, the interlaced
video signal of the first (or second) field at the time of
recording is substituted by the not interlaced video
signal of the second (or first) field at the time of repro-
duction. Each frame of the output video signal of output
circuit 411 is constituted by two fields formed of the
same video signal.

Although the present invention has been described
and illustrated in detail, it.is clearly understood that the
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same is by way of illustration and example only and is
not to be taken by way of limitation, the spirit and scope
‘of the present invention being lnmtcd only by the terms
of the appended claims.
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What is claimed is:
1. An image sensing apparatus, comprising:
a first optical system for taking up first external light
forming the optical image of a first object;
a second optical system for taking up second external
light forming the optical image of a second object;
first conversion means for converting the optical
image of the first object formed by said first exter-
nal light taken up by said first optical system into a
first electrical sgnal
the first conversion means including
first generation means for generating an electri-
cal signal at a gain level in accordance with
the intensity of said first external light taken up
by said first optical system, and
first level control means for controlling a gain
level of the electrical signal generated by said
first generation means to a prescribed gain
level;
second conversion means for converting the optical
image of the second object formed by said second
external light taken up by said second optical sys-
tem into a second electrical signal;
the second conversion means including
second generation means for generating an elec-
trical signal at a gain level in accordance with
the intensity of said second external light taken
up by said second optical system, and
second level control means for coatrolling the
gain level of the electrical signal generated by
said second generation means to said pre-
scribed gain level;
electrical signal selection means for selecting one of
said first electrical signal converted by said first
conversion means and said second electrical signal
converted by said second conversion means; and
video signal producing means for producing a video
signal based on the electrical signal selected by said
electrical signal selection means.

-
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2. The image sensing apparatus as recited in claim 1,

wherein
said first optical system includes first lens means for

emitting said first external light upon said first gen-
eration means, and first incident light amount con-
trol means for controlling the amount of incident. .
light from said first lens means to said first genera-
tion means at a prescribed amount, and

said second optical system includes second lens
means for emitting said second external light upon
said second generation means, and second incident
light amount control means for controlling the
amount of incident light from said second lens to
said second generation means at said prescribed
amount.

3. The image sensing apparatus as recited in claim 2,

wherein

said first incident light amount control means in-
cludes iris means provided between said first lens
means and said first generation means, and '

said second incident light amount control means in-
cludes iris means provided between said second
lens means and said second generation means.

4. The image sensing apparatus as recited in claim 1,

wherein

said first electrical signal includes a color signal com-
pouent indicating color information on said first
object,

said second electrical signal includes a color signal
component indicating color information on said
second object,

said video signal producing means includes extraction
means for extracting said color signal component
from said selected electrical signal, and white bal-
ance adjustment means for controlling the gain of
the color signal component extracted by said ex-
traction means for white balancing adjustment, and

said white balance adjustment means controls the
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gain of said extracted color signal component
based on a first value when said selected electrical
signal is said first electrical signal, and controls the
"gain of said extracted color signal component
based on a second value when said selected electri-
cal signal is said second electrical signal.
5. The image sensing apparatus as recited in claim 4,
wherein
said first value is predetermined in accordance with
the optical characteristics of said first optica] sys-
tem and said first conversion means so that the
video signal produced by said video signal produc-
xng means allows reproduction of a white-balanced
image when said selected electrical signal is said
first electrical signal, and
said second value is predetermined in accordance
with the optical characteristics of said second opti-
cal system and said second conversion means so
that the video signal produced by said video signal
producing means allows reproduction of a white-
balanced image when said selected electrical signal
is said second electrical signal. -
6. The image sensing apparatus as recited in claim §,
wherein
said white balance adjustment means includes;
first value generation means for generating said first
value,
second value generation means for generating said
second value,
value selection means responsive to the selection
operation of said electrical signal selection means
for selecting one of said first value generated by
said first value generation means and said second
value generated by said second value generation
means, and
gain control means for controlling the gain of said
extracted color signal component based on the
value selected by said value selection means.
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7. The image sensing apparatus as recited in claim 1,

wherein
said first optical system includes first lens means_ with

a variable focal distance,

said second optical system includes second lens.

means with a variable focal distance, and
the minimum value of the focal distance of said first
lens means is equal to the maximum value of the
focal distance of said second lens means. ~
8. The imagc sensing apparatus as recited in claith 7,
further comprising:

first derection means for detectmg that the focal dis- .

tance of said first lens means becomes minimum,
when said selected electrical signal is said first
electrical signal; and

first selection control means responsive 1o the detec-
tion output of said first detection means for causing
said electrical signal selection means to select said
second electrical signal.

9. The i image sensxng apparatus as recxted mn claxm 8,

further comprising:

second detection means for detecting that the focal
distance of said second lens means becomes maxi-
mum, when said selected electrical signal is said
second electrical signal; and .

selection means responsive to the detection output of
said second detection means for causing said elec-
trical signal selection means to select said first elec-
trical signal.

10. An image sensing apparatus as recited in claim 1,

further comprising:
selection control means for causing said electrical

signal selection means to alternately select said first .

electrical signal and said second electrical signal
for every 1 field period;

a recording medium;
recording means for recording the video signal pro-
duced by said video signal producing means on said

recording medium,;



second el ectrical signal; and selection neans responsive.to the detection

ol boti on na R IARNIHE o ol c. E T ea? STona !‘Q‘?F’“"%Mgggg?
sensing apparatds &s Yecitéd in claim 46 - Dete :

reproduction means for reproducing said video signal
from said recording medium,;

delay means for delaying the video signal reproduced
by said reproduction means by time period corre-
sponding to ! field peniod; and

switching means for switching between the video
signal delayed by said delay means and the video
signal reproduced by said reproduction means for
every 1 field period for output.

11. The image sensing apparatus as recited in claim

10, further compnsmg

first switching timing control means for controlling
the switching timing of said switching means so
that said reproduced video signal is output from
said switching means during the period when said
reproduced video signal is a video signal produced
by said video signal producing means based on said
first electrical signal, and said delayed video signal
is output from said switching means during the
other periods; and

second switching timing control means for coatrol-
ling the switching timing of said switching means
so that said reproduced video sigiidl is output from
said switching means during the period when said
reproduced video signal is a video signal produced
by said video signal producing means based on said
second electrical signal, and said delayed video
signal is output from said switching means during
the other periods.

12. The image sensing apparatus as recited in claim

10, wherein said delay means is a field memory.
® L * * ]



furt her conpri-sing:--sel-ection control nmeans for causing _said electrical
signal seleetionmeans to alternately select said firs g ST O
LM ST

and said second electrlcal signal for every | field p
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IMAGE SENSING APPARATUS HAVING
PLURALITY OF OPTICAL SYSTEMS AND
METHOD OF OPERATING SUCH
APPARATUS

ABSTRACT

A video camera or a2 camcorder including: a first con-
version portion for converting an object image cap-
-tured by first lenses into an electrical signal; a second
conversion portion for converting an object image cap-
tured by second lenses into an electrical signal provided
independently from the signal from the first lenses; a
video signal producing portion provided commonly for
both conversion portions for producing a video signal
based on the electrical signals converted by these con-
verting portions, in order to implement an image sens-
ing apparatus; and an image sensing apparatus with
recording function which has the function of reproduc-
ing a plurality of object images captured by a plurality
of optical systems by switching them or combining
them, in a structure advantageous for cost reduction as
well as size reduction. A switching circuit for selec-
tively applying either one of the output signals of the
conversions portions is provided between the conver-
sion portions and the video signal producing portion.

FIG. |
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reproduci ng said video signal

reproducti on neans for

from said recording.

repro

medi um del ay neans for delaying the video signal

MENG

reproducti on means by time period corre- sponding to 1 fHesLdCp
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si gnal del ayed by said delay means and the video si gnal- reproduced- by said
reproduction neans for every | field period for output. RERLAGHAENTSHEET ||
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the switching timng of said switching neans so that SM
I's output fromsaid switching neans during th g%rlo
produced b

signal
reproduced vi deo

si gnal

is a video signa
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produci ng neans based on said fist electrical signal,
vi deo signa
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wherein said delay neans is a field nenory.
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