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@ A microphone apparatus for a video camera.

@ A microphone apparatus for a videé camera
having a zoom lens, comprising: a superdirectional
microphone fro generating a superdirectional micro-
phone signal D; a stereo microphone for generating
stereo microphone signals L and R; a zoom position
sensor for generating a zoom position signal; first
and second signal means for generating control sig-
nals Vc1 and Vec2 which can be changed according
c2’(0 the zoom position signal; a first amplifier for
generating a first amplified signal K1°D (K1 is a
L value corresponding to Vci); a second amplifier for
hgenerating a second amplified signal K2°L (K2 is a
value corresponding to Vc2); a third amplifier for
) generating a third amplified signal K2°R; a first
c,,,acider for generating a first- sum  signal
(k1*D+K2°L); and a second adding means for gen-
erating a second sum signal (k1*D+K2°R). The
a directivity can be varied in accordance with the
LLl control of the zoom lens to suitably match images
and sounds.
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A MICROPHONE APPARATUS FOR A VIDEO CAMERA

BACKGROUND OF THE INVENTION

1. Field of the invention:

This invention relates to a microphone appara-
tus for a video camera which is equipped with an
optical zoom lens and microphones to provide vid-
g0 and audio signals to -a video tape recorder.
More particularly, this invention relates to a micro-
phone apparatus the directivity of which can be
varied in accordance with the control of the zoom
lens to suitably match images and sounds.

2. Description of the prior art:

Microphone apparatus for producing acoustic
zoom effacts on the basis of monaural sound re-
cording in which the directivity or both the direc-
tivity and the sensitivity of a microphone are varied
have been proposed (for example, Y. Ishigaki et al.:
"Zoom Microphone" presented at the 67th Conven-
tion of the Audio Engineering Society (Oct. 31 to
Nov. 3, 1980), pre-print 1713 (A-7), and U.S. Patent
No. 3,837,736).

In such microphone apparatus, it is impossible
to harmonize the working angle of the microphone
with the zooming magnification of the zoom lens,
resulting in that reproduced sounds are not ade-
quately matched with reproduced images. This im-
balance between the working angle and the zoom-
ing magnification will be described below by way
of illustrating a video camera having a zoom lens of
ten magnification and a microphone having a vari-
able directivity (from omnidirectional to second or-
der pressure gradient unidirec tional through un-
idirectional). The viewing angle of the zoom lens of
ten magnification in the telescopic state is very
narrow (about 4 degrees), while it is about 40
degrees in the wide viewing angle state. The work-
ing angle at half maximum of the variable-direc-
tivity microphone is 360 degrees in the omnidirec-
tional state, 180 degrees in the unidirectional state,
and 100 degrees in the second order pressure
gradient unidirectional state (i.e. the telescopic
state). Namely, the working angle of the variable-
directivity microphone is very wide in comparison
with the viewing angle of the zoom lens. When
defining an acoustic zooming magnification of a
microphone as the ratio of the distance factor in
the wide viewing angle mode to that in the tele-
scopic mode, the acoustic zooming magnification
of the above-mentioned variable-directivity micro-
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phone is about 2.7, i.e., the acoustic zooming mag-
nification of the microphone is very much smaller
than the zooming magnification of the optical zoom
lens. The distance factor means a distance from a
sound source to a directional microphone which is
positioned so as to produce noise and echo signals
equivalent to those obtained in an omnidirectional
microphone separated from a sound source by a
unit distance. The distance factors of an omnidirec-
tional microphone, a unidirectional microphone and
a second order pressure-gradient microphone are
1, about 1.7 and about 2.7, respectively (see, for
example, "An anthology of articles on micro-
phones" from the pages of the Journal of the Audio
Engineering Society vol. 1-vol. 27 (1953-1979)",
p.62). To eliminate the above-mentioned imbal-
ance, the development of a superdirectional micro-
phone having an extremely sharp directivity is es-
sen tial. With the present technology, however, it is
impossible to realize a microphone having such a
directivity and the capability of being built into a
video camera which must be compactly construct-
ed.

A microphone apparatus which can produce
acoustic zoom effects on the basis of two-channel
stereo sound recording is known. An apparatus of
this type is disclosed as a stereo sound processor
for television broadcasting, in U.S. Patent No.
4,594,610. This processor is designed to use iwo
microphones to conduct a stereo recording. The
two microphones are disposed on the right and left
of a stage, separately from a video camera, fo
generate microphone signals L and R from which a
sum signal (L+R) and a difference signal (L-R) are
produced. In order to produce monophonic sounds
in the telescopic mode and stereophonic sounds in
the wide viewing mode, the mixing ratio of the sum
signal (L+R) and the difference signal (L-R) is
controlled in accordance with the control of the
zoom lens of the video camera, so that the mon-
ophonic sum signal (L+R) is greater than the dif-
ference signal (L-R) in the telescopic mode, and, to
the contrary, the difference signal (L-R) is greater
than the monophonic sum signal (L +R) in the wide
viewing angle mode. This apparatus can solve a
problem in a two-channel stereo recording and
reproducing system in which the sum signal (L +R)
and the difference signal (L-R) are delivered with-
out any processing, which problem is that, when
images and sounds are recorded simultaneously
by panning the video camera to the left and zoom-
ing in, the zoomed subject is displayed largely in
the center on the television image, but the sound is
delivered only from the left loudspeaker.

In such an apparatus, since the microphone is
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not installed on the video camera, the pan opera-
tion of the video camera is performed regardless of
~the direction of the principal axis of the directivity
of the microphone. When the sound source is
positioned in the panned direction, thersfore, no
problem is caused. But, when the sound source is
not in the panned direction, the displayed image
and the reproduced sound fail to coincide with
each other. Even if the apparatus is installed on the
video camera and a microphone having any direc-
tivity is employed, as far as the processing is
executed on the basis of the two signals L and R, it
is difficult to simuitaneously satisfy both the quality
(such as the localization, spaciousness and per-
spective) of stereo sounds required in the wide
viewing angle mode and the quality (such as clear-
ness) of monophonic sounds required in the tele-
scopic mode, resulting in that either quality must
be ignored.

A conventional microphone apparatus, for ex-
ample, disclosed in the above-mentioned three re-
ferences is provided with a signal means for gen-
erating a signal corresponding to the zoocming
magnification of the zoom lens. This signal means
comprises a potentiometer the resistance of which
can be changed by sliding a contactor which is
driven in accordance with the movement of the
zoom lens, through a means mechanically intercon-
necting the contactor and the zoom lens.

A conventional microphone apparatus provided
with such a signal means has a problem in that
mechanical vibrations propagate through the casing
or the space to the microphone to generate noise
signals. Since the resistance of the potentiometer
must be high in view of the power consumption,
the level of the noise electromagnetically induced
in the potentiometer is so high that the noise is
mixed into the signals of the microphone. In the
potentiometer, moreover, noises are generated
when the contactor of the potentiometer is slid, to
be mixed into the signals of the microphone. Be-
sides, a potentiometer, which is a slide-type vari-
able resistor, has problems in reliability and repro-
ducibility, resulting in that a potentiometer is not
suitable to be used as a part which is frequently
operated.

SUMMARY OF THE INVENTION

The microphone apparatus of this invention,
which overcomes the above-discussed and numer-
ous other disadvantages and deficiencies of the
prior art comprises a superdirectional sound pickup
means for generating a directional sound pickup
signal D; a stereo sound pickup means for generat-
ing stereo sound pickup signals L and R; a zoom
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position detection means for generating a zoom
position signal which corresponds to the zoom po-
sition of sald zoom lens; a first signal means for
generating a first control signal Vel the value of
which is changed according to said zoom position
signal; a second signal means for generating a
second control signai Vc2 the value of which is
changed according to said zoom position signal; a
first ampli fying means for generating a first am-
plified signal K1°D, said first amplified signal being
a product of said superdirectional sound pickup
signal D and a value K1 which corresponds to said
first control signal Vc1; a second amplifying means
for generating a second amplified signal K2*L, said
second amplified signal being a product of one of
said stereo sound pickup signals L and R and a
value K2 which corresponds to said second control
signal Vc2; a third amplifying means for generating
a third ampilified signal K2*R, said third amplified
signal being a product of another of said stereo
sound pickup signals L and R and a value K2
which corresponds to said second control signal
Ve2; a first adding means for generating a first sum
signal K1*D+K2°L which is the sum of said first
amplified signal Ki°*D and said second amplified
signal K2*L; and a second adding means for gen-
erating a second sum signal K1°D+K2°*R which is
the sum of said first amplified signal K1*D and
said third amplified signal K2*R.

in a preferred embodiment, the zoom position
detection means detects the zoom position of said
zoom lens without making mechanical contact with
said zoom lens.

In a preferred embodiment, the zoom position
detection means further comprises: a plurality of
reflector areas formed on the outer periphery of a
zoom ring of said zoom lens, each of said refiector
areas being composed of a row of one or more
high reflection index portions and one or more low
reflection index portions; a light emitting means for
irradiating light on said reflector area; and a light
receiving means for detecting light reflected from
each reflector areas, said zoom position signal be-
ing a digital signal of two or more bits which is
produced from binary signals representing the re-
flection index of said reflector areas.

In a preferred embodiment, the first and sec-
ond signal means further comprise an analog mul-
tiplexer which selects one of channels in accor-
dance with a digital signal, and each of said first
and second control signals is a DC signal the level
of which corresponds to said selected channel.

In a preferred embodiment, the first and sec-
ond signal means further comprise: an analog mui-
tiplexer which selects one of channels in accor-
dance with a digital signal; a reference voltage
source connected to the common terminal of said
analog multiplexer; resistors one end of each of
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which is connected corresponding one of said
channels of said analog multiplexer; and a refer-
ence resistor, one end of said reference resistor
being connected to other end of each of said
resistors, and the other end of said reference resis-
tor being grounded.

In a preferred embodiment, at the wide viewing
angle zoom position of said zoom lens, the mixing
ratio of said stereo sound pickup signals is set to
100%, and the mixing ratio of said superdirectional
sound pickup signal is set to 0%, and, at the
telescopic zoom position of said zoom lens, the
mixing ratio of said stereo sound pickup signals is
set to 0%,-and the mixing ratio of said superdirec-
tional sound pickup signal is set to 100%, said
mixing ratios being varied within said ranges in
proportion to the variation of the viewing angle of
said zoom lens.

In a preferred embodiment, the first and sec-
ond sum signals are varied in proportion to a power
of a zooming magnification of said zoom lens.

In a preferred embodiment, the first and sec-
ond sum signals are varied in proportion o a power
ranging 0.3 to 0.5 of a zooming magnification of
said zoom lens.

In a preferred embodiment, at the wide viewing
angle zoom position. of said zoom lens, the mixing
ratio of said stereo sound pickup signals and is set
to 100%, and the mixing ratio of said superdirec-
tional sound pickup signal is set to 0%, and, at the
tolescopic zoom position of said zoom lens, the
mixing ratio of said superdirectional sound pickup
signal is set to be larger than the mixing ratios of
said stereo sound pickup signals, said mixing ratios
pbeing varied within said ranges in proportion to the
variation of the viewing angle of said zoom lens.

In a preferred embodiment, the zoom position
detection means further comprises: two reflector
areas formed on the outer periphery of a zoom ring
of said zoom lens, each of said reflector areas
being formed by a materiai of a high reflection
index material and having a triangle shape which
elongates along the rotation direction of said zoom
ring; a light emitting means for irradiating light on
said reflector areas; and a light receiving means for
detecting light reflected from each reflector areas,
and said first and second control signals are analog
signals.

The microphone apparatus for video camera
having a zoom lens, comprises: a superdirectional
sound pickup means for generating a directional
sound pickup signal D; a stereo sound pickup
means for generating sterso sound pickup signals
L and R; a zoom position detection means for
generating first and second analog control signals
Vel and Ve2 the level of each of which is changed
according to the zoom position of said zoom lens;
a first amplifying means for generating a first am-
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plified signal K1°*D, said first amplified signal being
a product of said superdirectional sound pickup
signal D and a value K1 which corresponds to said
first control signal Vc1; a second amplifying means
for generating a second amplified signal K2*L, said
second amplified signal being a product of one of
said stereo sound pickup signals L and R and a
value K2 which corresponds to said second control
signal Vc2; a third amplifying means for generating
a third amplified signal K2°*R, said third amplified
signal being a product of another of said stereo
sound pickup signals L and R and a vaiue K2
which corresponds to said second control signal
Ve2; a first adding means for generating a first sum
signal K1*D+K2*L which is the sum of said first
amplified signal K1*D and said second amplified
signal K2°L; and a second adding means for gen-
erating a second sum signal K1*D +K2*R which is
the sum of said first amplified signal K1*D and
said third amplified signal K2*R.

In a preferred embodiment, the zoom position
detection means further comprises: two reflector
areas formed on the outer periphery of a zoom ring
of said zoom lens, each of said reflector areas
being formed by a material of a high reflection
index material and having a shape of a triangle,
said two triangles being elongated in a reversed
parallel manner along the rotation direction of said
zoom ring; a light emitting means for irradiating
light on said reflector areas; and a light receiving
means for detecting light reflected from each re-
flector areas.

The microphone apparatus for a video camera
having a zoom lens, comprises: a first unidirec-
tional microphone the principal axis of which is
directed to the front of said apparatus; a second
unidirectional microphone the principal axis of
which is directed to the front of said apparatus,
said second unidirectional microphone being dis-
posed behind said first unidirectional microphone
and separated therefrom by a predetermined dis-
tance; a bidirectional microphone the principal axis
of which is perpendicular to the direction of the
principal axis of said first unidirectional micro-
phone, said bidirectional microphone being dis-
posed between said first and second unidirectional
microphones and closer to said second unidirec-
tional microphone; a first amplifying means for am-
plifying the output of said first unidirectional micro-
phone; a phase shifter for generating a first un-
idirectional sound pickup signal M2 which is ob-
tained by phase-shifting the output of said first
amplifying means; a second amplifying means for
amplifying the output of said bidirectional micro-
phone to generate a bidirectional sound pickup
signal S; a third amplifying means for amplifying
the output of said second unidirectional micro-
phone to generate a second unidirectional sound
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pickup signal M1; a zoom position detection means
for generating a zoom position signal which cor-
responds to the zoom position of said zoom lens; a
first signal means for generating a first control
signal V1 the value of which is changed according
to said zoom position signal; a second signal
means for generating a second control signal Vc2
the value of which is changed according to said
zoom position signal; a fourth amplifying means for
generating a first amplified signal K1*M2, said first
ampilified signal being a product of said superdirec-
tional sound pickup signal M2 and a value Ki
which corresponds to said first control signal Vc1; a
fifth amplifying means for generating a second
amplified signal K2*S, said second amplified signal
being a product of said bidirectional sound pickup
signal S and a value K2 which corresponds to said
second contro! signal Vc2; a first adding means for
generating a first sum signal M1+K1*M2+K2°S
which is the sum of said second unidirectional
sound pickup signal M1, said first amplified signal
K1°M2 and said second amplified signal K2°S;
and a second adding means for generating a sec-
ond sum signal M1+K1°M2-K2*S which is ob-
tained by subfracting said second amplified signal
K2*S from the sum of said second unidirectional
sound pickup signal M1 and said first amplified
signal K1°*M2.

In a preferred embodiment, the zoom position
detection means detects the zoom position of said
zoom lens without making mechanical contact with
said zoom lens.

The video camera of this invention comprises:
a zoom lens the focal length of which can be
changed in accordance with the rotation of a zoom
ring; a microphone apparatus; a photoelectric con-
verter for converting optical images formed by said
zoom lens into electric signals; and a image signal
means for generating image signals from said elec-
tric signals, said microphone apparatus comprising:
a superdirectional sound pickup means for generat-
ing a irectional sound pickup signal D; a stereo
sound pickup means for generating stereo sound
pickup signals L and R; a zoom position detection
means for generating a zoom position signal which
corresponds to the zoom position of said zoom
lens; a first signal means for generating a first
control signal Vec1 the value of which is changed
according to said zoom position signal; a second
signal means for generating a second control signal
Vc2 the value of which is changed according to
said zoom position signal; a first amplifying means
for generating a first amplified signal K1°D, said
first amplified signal being a product of said super-
directional sound pickup signal D and a value K1
which corresponds to said first control signal Vc1; a
second amplifying means for generating a second
amplified signal K2°L, said second amplified signal
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being a product of one of said stereo sound pickup
signals L and R and a value K2 which corresponds
to said second conirol signal Vc2; a third am-
plifying means for generating a third amplified sig-
nal K2*R, said third amplified signal being a prod-
uct of another of said stereo sound pickup signals
L and R and a value K2 which corresponds to said
second control signal Vc2; a first adding means for
generating a first sum signal K1°D +K2*L which is
the sum of said first amplified signal K1°D and
said second amplified signal K2°L; and a second
adding means for generating a second sum signal
K1*D+K2*R which is the sum of said first am-
plified signal K1*D and said third amplified signal
K2*R.

Thus, the invention described herein makes
possible the objectives of:

(1) to provide a microphone apparatus for a
video camera which can record sounds adequately
matched with images;

(2) to provide a microphone apparatus for a
video camera which can record sounds with ex-
cellent acoustic zooming sffects;

(3) to provide a microphone apparatus for a
video camera in which noise due to the operation
of the zoom lens can be prevented from being
generated;

{4) to provide a microphone apparatus for a
video camera which is excellent in reliability;

(5) to provide a video camera which can

.record sounds adequately matched with images;

(6) to provide a video camera which can
record sounds with excsllent acoustic zooming ef-
fects;

(7) to provide a video camera in which noise
due to the operation of the zoom lens can be
prevented from being generated;

{8) to provide a video camera which is ex-
cellent in reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

This invention may be better understood and
its numerous objects and advantages will become
apparent to those skilled in the art by reference to
the accompanying drawings as follows:

Figure 1 is a block diagram of a microphone
apparatus according to the invention.

Figure 2a shows a reflector pattern formed
on the zoom ring of the zoom lens in the apparatus
of Fig. 1.

Figure 2b is a circuit diagram of the zooming
magnification detection means.

Figure 3 is a circuit diagram illustrating the
first and second signal means.
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Figure 4 is a graph showing the relation
between the control voltage and the attenuation in
the first, second and third amplifying means.

Figure 5 is a graph showing a preferable
relation between a viewing angle of the zoom lens
and the mixing ratio of the superdirectional sound
pickup signal to the stereo sound pickup signal.

Figure 6 is a graph showing preferable rela-
tions between a zooming magnification of the zoom
lens and the magnitudes of the sum signals sup-
plied from the first and second adding means.

Figure 7 is a graph showing the relation
between the viewing angle of the zoom lens and
the rotation angle of the zoom ring.

Figure 8 is a graph showing the relation
between the viewing angle and the zooming mag-
nification of the zcom lens.

Figure 9 is a diagram showing the reiation
between the viewing angle and the mixing levels of
the the superdirectional sound pickup signal and
stereo sound pickup signal, when the zoom lens
having the properties shown in Figs. 7 and 8 and
the mixing is conducted under the relations shown
in Figs. 5 and 6.

Figure 10 is a graph showing another prefer-
able relation between a viewing angle of the zoom
lens and the mixing ratioc of the superdirectional
sound pickup signal to the stereo sound pickup
signal.

Figure 11a is a block diagram of another
microphone apparatus according to the invention.

Figure 11b shows a reflector pattern formed
on the zoom ring of the zoom lens in the apparatus
of Fig. 11a.

Figure 11c is a diagram illustrating the zoom
position detection means of the apparatus of Fig.
11a.

Figure 12 is a block diagram of a further
microphone apparatus according to the invention.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

Figure 1 is a block diagram of a microphone
apparatus for a video camera according to the
invention. The microphone apparatus of Fig. 1
comprises an optical zoom lens 1, a superdirec-
tional sound pickup means 2, a stereo sound pic-
kup means 3, a zoom position sensor 4, first and
second mixing conirol circuits 5 and 6, and first to
third amplifiers 7 - 9.

The zoom lens 1 incorporaies a lens optical
system 100 for focusing the light from an object,
and a photoelectric converting device 200 for con-
verting the image of the object formed by the lens
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optical system 100 into electric signals. The lens
optical system 100 is a conventional optical system
composed of plural fixed and movable lens ele-
ments. A typical example of the photoelectric con-
verting devices 200 is a charge coupled device
(CCD). The output signals of the photoelectric con-
verting device 200 are supplied to a video signal
processing circuit 300 and processed therein in a
usual manner to be converted into image signals
such as composite television signals, RGB signals,
and two-channel component signals composed of
luminance signals and color signals.

The superdirectional sound pickup means or
microphone 2 and the stereo sound pickup means
or microphone 3 are disposed so that their front
faces are directed along the center line of the
viewing angle of the zoom lens 1. The superdirec-
tional microphone 2 picks up the sound field exist-
ing in a narrow range in its frontal direction, and
produces a monaural superdirectional sound pickup
signal D. The stereo microphone 3 picks up the
sound field existing in a wide range in its frontal
direction, and generates stereo sound pickup sig-
nals L and R.

The zoom lens 1 is provided with a zoom ring
21 which can be rotated to vary the focal length of
the zoom lens 1. The focal length corresponds, as
shown in Fig. 7, uniquely to the rotation angle of
the zoom ring 21. Namely, when rotating the zoom
ring 21 in one direction, the viewing angle varies
from the wide viewing angle to the telescopic, or,
to the contrary, when rotating the zoom ring 11 in
the reverse direction, the viewing angle changes
from the telescopic to the wide viewing angle. The
zoom ring 11 can be rotated not only by a manual
operation but also by a motor-driven operation. A
gear G1 formed at one end of the zoom ring 21 is
meshed with a gear G2 mounted on the shaft of a
driving motor 20 so that the rotation of the driving
motor 20 energized by a power source B1 is trans-
mitted to the zoom ring 21 through the gears Gi1
and G2. The modes of zoom-in and zoom-out are
changed over by switching over the rotation direc-
tion of the driving motor 20 by a switch SW1.

The circumferential surface of the zoom ring 21
is formed by a black material of a low reflection
index. A reflector 22 patterned as shown in Fig. 2a
has an elongated rectangular shape and is formed
on the surface of the zoom ring 21. The zoom
position sensor 4 comprises three reflection type
photosensors which, as shown in Fig. 2b, are ar-
ranged so as to face the reflector 22, and detect
the rotation angle of the zoom ring 21 to deliver a
3-bit digital zoom position signal (AQ, A1, A2).

The first mixing control circuit 5 is connecied
to the zoom position sensor 4, and receives the
zoom position signal (A0, A1, A2) to produce a first
control signal Vc1 of a DC voltage the level of
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which corresponds to the zoom position signal (A0,
A1, A2) (Fig. 3). Similarly, the second mixing con-
trol circuit 6 is connecied to the zoom position
sensor 4, and receives the zoom position signal
(A0, A1, A2) to produce a second control signal
Ve2 of a DC voltage the level of which corresponds
to the zoom position signal (AQ, A1, A2).

The first voliage conirol amplifier 7 has an
attenuation-control voltage characteristic shown in
Fig. 4. The amplifier 7 is connected to the super-
directional microphone 2 and the first mixing con-
trol circuit 5 to receive the superdirectional sound
pickup signal D and the first control signal Vel.
The ampiifier 7, by using the first control signal
Vc1 as a control signal, multiplies the magnitude of
the superdirectional sound pickup signal D by K1,
and outputs the product (k1°D). Likewise, the sec-
ond voltage control amplifier 8 is connected to the
stereo microphone 3 and the second mixing control
circuit 6 to recsive the stereo sound pickup signal
L and the second control signal Vc2. The second
ampilifier 8, by using the second control signal Vc2
as a control signal, muitiplies the magnitude of the
stereo sound pickup signal L by K2, and outputs
the product (K2°L). The third voitage control am-
plifier 9 is linked to the stereo microphone 3 and
the second mixing conirol circuit 6, and receives
the stereo sound pickup signal R and the second
control signal Vc2. The third voltage control am-
plifier 9, by using the second control signal Vc2 as
a control signal, multiplies the magnitude of the
stereo sound pickup signal R by K2, and outputs
the product (K2°R).

The output signal (K1°*D) of the first amplifier 7
and the output signal (K2°L) of the second am-
plifier 8 are supplied to a first adder 10, and the
output signal (K1°D) of the first amplifier 7 and the
output signal (K2*R) of the third amplifier 9 are
supplied to a second adder 11. The first adder 10
adds the output signal (K1°D) and the output signali
(K2°L) to produce a first sum signal
(K1*D+K2°L). The second adder 11 adds the out-
put signal (K1°D) and the output signal (K2°R) to
produce a second sum signal (K1°D +K2°*R).

The construction and operation of the micro-
phone apparatus of Fig. 1 will be described in
more details. ’

Figure 2a shows the pattern of the reflector 22.
The reflector 22 comprises a first reflector area
22a, a second reflector area 22b and a third reflec-
tor area 22c. In each of the reflector areas, one or
more portions of a high reflection index (black
regions in Fig. 2a) and one or more portions of a
low reflection index (white regions in Fig. 2a) are
arranged along the rotation direction of the zoom
ring 21. The lateral direction in the drawing cor-
responds to the rotation direction of the zoom ring
21. The left end corresponds to the wide viewing
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angle zoom position, and the right end to the
telescopic zoom position. The high reflective por-
tions consist of aluminum, and the unireated sur-
face of the zoom ring 21 constitutes the low reflec-
tive portions. The three reflector areas 22a - 22¢
which consist of high reflective and low reflective
portions are arranged as shown in Fig. 2a, so that
3-bit (i.e., 8-stage) digital data on the rotation angle
of the zoom ring 21 can be obtained. In this em-
bodiment, the reflsctor 22 is patterned so that
seven separate data a to g on the rotation angle of
the zoom ring 21 can be obtained in sequence
along the direction from the wide viewing angle
side to the telescopic side. It is obvious for those
skilled in the art that, when the reflector 22 is
patterned so as to produce signals of a larger
number of bits, more detailed information about the
rotation angle of the zoom ring 21 can be obtained,
thereby enabling the microphone apparatus to be
controlled more precisely.

Figure 2b shows the relation between the zoom
position sensor 4 and the reflector areas 22a - 22c¢.
Reflection type photosensors 30, 31, 32 each of
which is provided with a light emitting diode LED
and a phototransistor PT are disposed to face the
reflector areas 22a, 22b, and 22c, respectively.
Each light emitting diode LED is connected to a
load resistor Rs, and driven by a power source B2
to emit light the amount of which corresponds to
the level of a forward current. Each phototransistor
PT is connected to a load resistor Rd, and driven
by the power source B2 to generate a current the
level of which corresponds to the amount of light
incident thereon, resuiting in that a voltage appears
across the load resistor Rd. In the photosensor 30,
the light emitting diode LED constantly emits light
the amount of which corresponds to the forward
current level, toward the reflector area 22a, and the
phototransistor PT detects the reflected light from
the reflector area 22z, and converis the detected
light into electric signals which are then supplied to
an amplifier 33. Since the amount of the reflected
light from the reflector area 22a varies in accor-
dance with the pattern facing the photosensor 30,
the output of the phototransistor PT is a binary
signal the value of which varies corresponding to
the rotation angle of the zoom ring 21. The am-
plifier 33 amplifies the signal to produce a zoom
position signal AQ. In the same way, the photosen-
sors 31 and 32 respectively generate electric sig-
nals corresponding to the pattern of the reflector
areas 22b and 22c¢c. Amplifiers 34 and 35 amplify
the signals from the photosensors 31 and 32 to
produce zoom position signals At and A2. The
signals A0, A1 and A2 constitute a 3-bit zoom
position signal (AQ, A1, A1) which represents the
rotation angle of the zoom ring 21 and is supplied
to the first and second mixing conirol circuits 5 and
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6. In this embodiment, the zoom position sensor 4
is designed so as to constantly detect the zoom
position. Alternatively, the sensor 4 may be de-
signed so as to detect the zoom position intermit-
tently.

Figure 3 illustrates the first and second mixing
control circuits 5 and 6. The first mixing control
circuit 5 supplies a first control voltage Vc1 to the
first voltage control amplifier 7 which controls the
mixing level of the superdirectional sound pickup
signal D. The second mixing control circuit 6 sup-
plies a second control voltage Vc2 to the second
and third voltage control amplifiers 8 and 8 which
control the mixing levels of the stereo sound pic-
kup signals L and R. A multiplexer 40 of the first
mixing control circuit 5 and a multiplexer 41 of the
second mixing conirol circuit 6 can control an
eight-channel analog switch in accordance with 3-
bit digital signals.

In the first mixing control circuit 5, a common
terminal COM of the multiplexer 40 is connected to
a DC power source from which a predetermined
voitage B3 is supplied. To terminals X1 - X7 of the
multiplexer 40, resistors R1 - R7 are connected
respectively. The other ends of the resistances R1
-R7 are bundled together and connected to a resis-
tor RO the other end of which is grounded. The
multiplexer 40 receives the 3-bit zoom position
signal (AO, A1, A2) from the zoom position sensor
4, and selects one of the terminals X1 - X7 in
accordance with the value of the zoom position
signal. The multiplexer 40 is designed so as to
select the terminal X1 when receiving the zoom
position signal (A0, A1, A2) corresponding to the
zoom position a of the reflector 22, and to select
one of the terminals X2 - X7 when receiving the
zoom position signal (A0, A1, A2) corresponding to
one of the zoom positions b - g. Figure 3 shows
the state where the common terminal COM is con-
nected to the terminal X2 corresponding to the
zoom position b. In this state, the level of the first
control signal Vel is given by {B3°R2/(R2+R0)}
where B2 and RO are resistance values of the
resistor RO and R2, respectively. In this way, one
of the resistors R1 - R7 is selected in response to
the detected cne of the zoom positions a - g soO
that the level of the first control signal Vc1 can be
selected. Therefore, it is possible to freely set the
mixing level of the superdirectional sound pickup
signal D.

[n the second mixing control circuit 8, similarly,
the common terminal COM of the multiplexer 41 is
connected to the same DC power source which
supplies the predetermined DC voltage B3. To
terminals X1 - X7, resistors R11 - R17 are con-
nected respectively. The other ends of the resistors
R11 -R17 are bundled together and connected to a
resistor R10 the other end of which is grounded.
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The multiplexer 41 is designed so as to select one
of the terminals X1 - X7 when receiving the zoom
position signal (A0, A1, A2) corresponding to one of
the zoom positions a - g. The second control signal
Ve2 at each zoom positions, which will be suppiied
to the second and third voltage control amplifiers 8
and 9, is given by the division of the voltage B3
through a combination of the resistor R10 and one
of the resistors R11 - R17, so that the level of the
second control signal Vc2 can be selected. There-
fore, it is also possible to freely set the mixing level
of the stereo sound pickup signals L and R.

Figure 4 illustrates the relation between the
control voltage and the attenuation in the first,
second and third voltage control amplifiers 7, 8 and
9. A voltage control amplifier has a control terminal
for controfling the ampiification factor, and the am-
plification factor is controlled by applying a DC
voltage to the control terminal. In Fig. 4, a curve
200 indicates the attenuation-control voltage char-
acteristic of the amplifiers 7, 8 and 9. The axis of
abscissas indicates the control voltage in the unit
of volts. The axis of ordinates denotes the attenu-
ation expressed in decibels. In these voltage con-
trol type amplifiers, when the control voltage is 0V,
the attenuation is 0dB. The aitenuation is increased
with the increase of the control voltage, and the
attenuation of 80dB can be achieved at the control
voltage of about 2.5V. The gradient of the curve
200 in the straight line region is about -34dB/V.
The amplifiers 7, 8 and 9 having such characteris-
tics can control the mixing ration of the superdirec-
tional sound pickup signal D and the stereo sound
pickup signals L and R, in accordance with the
control signals Vc1 and Vc2, which are DC vol-
tages.

Figure 5 shows a preferable example of the
mixing ratio between the superdirectional sound
pickup signal D and the stereo sound pickup sig-
pals L and R with regard to the current viewing
angle of the zoom lens 1. In Fig. 5, a curve 300
represents the mixing ratio-viewing angle relation,
and the axis of abscissas denotes the viewing
angle of the zoom lens 1. The left ordinate in-
dicates the mixing ratio {K1/(Kt+K2)} of the
superdirectional sound pickup signal D, and the
right ordinates indicates the mixing ratio
{K2/(K1 +K2)] of the stereo sound pickup signals L
and R. At the wide viewing angle zoom position
301, the mixing ratic of the stereo sound pickup
signals L and R is 100%, and, at the telescopic
zoom position 302, the mixing ratio of the super-
directional sound pickup signai D is 100%. The
mixing ratios of the signals are varied from 0% to
100% in proportion to the variation in the viewing
angle.

In this embodiment, the resistances of the re-
sistors R1 - R7 and R11 - R17 of the first and
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second mixing conirol circuits 5 and 6 can be
determined in the following manner: (1) the mixing
ratio of the superdirectional sound pickup signal D
to the signals R and L is selecied from the mixing
ratio-viewing angle curve 300 (Fig. 5); (2) the con-
trol voltages Vet and Ve2 of the first, second and
third voltage control amplifiers 7, 8 and 9 are
determined from the attenuation-conirol voltage
curve 200 (Fig. 4) so that they correspond to the
selected mixing ratio; and (3) the resistances of the
resistors R1 - R7 and R11 -R17 are set so that the
control voltages Vel and Vc2 can be obtained at
the zoom positions a-g. Consequent ly, the micro-
phone apparatus can realize, in the wide viewing
angle mode, the spaciousness, perspective, local-
ization, mobility, separation from background
noises and others, which are the features of the
stereo sound reproduction, and, in the telescopic
mode, record clearly the sound from the object
sound source. Therefore, the microphone appara-
tus can achieve acoustic zoom effects which match
well with the images and have psychoacoustical
effects.

Figure 8 shows a preferable example of the
relation between the current zooming magnification
M of the zoom lens 1 and the magnitudes of sum
signals (K1*D+K2*L) and (K1°*D +K2°*R) delivered
from the first and second adders 10 and 11. The
axis of abscissas indicates zooming magnification
M in logarithmic form. The axis of ordinates ex-
presses the magnitudes of the sum signals
(K1*D+K2*L) and (K1*D+K2°*R) in the unit of
decibels, which are relative values against the val-
ues corresponding to the zooming magnification M
of one (M=1). A curve 400 is an output level-
zooming magnification relation curve obtained by
varying the magnitudes of the sum signals in pro-
portion to the 0.5th power of the current zooming
magnification M. Curves 401 and 402 show similar
relations obtained in the 0.4th power and 0.3th
power of the magnification M, respectively. Accord-
ing to our experimenis in psychoacoustic prop-
erties, by controlling the output level in accordance
with the curve 400 when zooming-in and in accor-
dance with the curve 402 when zooming-out, sound
volumes matching with the variation of the image
size can be obtained, and the acoustic zoom ef-
fects can be greatly improved. The output leve! is
controlled by the first and second mixing control
circuits 5 and 6 shown in Fig. 3. As apparent from
the configuration of the first and second mixing
control circuits 5 and 8, the ouiput level and the
mixing ratio can be set independently

Figure 7 shows the relation between the view-
ing angle and the rotation angle of the zoom ring
21 of the zoom lens 1. A curve 500 is a viewing
angle-rotation angle curve. Figure 8 illustrates the
relation between the zooming magnification M and
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the viewing angle of the zoom lens 1. A curve 600
shown in Fig. 8 is a zooming magnification-viewing
angle curve. As mentioned above, the zoom lens 1
has a zooming magnification of ten times at maxi-
mum, and hence the viewing angle is about 4.2
degrees in the wide viewing angle mode and is
about 42 degrees in the telescopic mode.

Figure 9 is a diagram showing the mixing level
of the superdirectional microphone signal D and
the stereo microphone signals L and R, at the
zoom positions a - g of the zoom lens 1. In this
case, the zoom lens 1 has characteristics shown in
Figs. 7 and 8, the mixing of the superdirectional
sound pickup signal D and the stereo sound pickup
signals L and R is set so as to satisfy the relations
shown by the mixing ratio-viewing angle curve 300
(Fig. 5) and by the output level-zooming magnifica-
tion curve 401 (Fig. 6). A curve 700 is a reference
curve for setting the mixing level of the superdirec-
tional sound pickup signal D, and a curve 701 is a
reference curve for setting the mixing level of the
stereo sound pickup signals L and R. In Fig. 9, fine
lines extending laterally denote mixing levels of the
superdirectional sound pickup signal D, and thick
lines indicate mixing levels of the stereo sound
pickup signals L and R. The symbols a - g in the
upper portion of Fig. 9 denote the zoom positions
of the reflector 22 shown in Fig. 2a.

Figure 10 shows a preferable example of the
mixing ratio of the superdirectional sound pickup
signal D and the stereo sound pickup signals L and
R to the current viewing angle of the zoom lens 1.
A curve 800 shows the relation between the mixing
ratio and the viewing angle. At the wide viewing
angle zoom position 801, the mixing ratio of the
stereo sound pickup signais L and R is set to
100%, and, at the telescopic zoom position 802,
the mixing ratio of the superdirectional sound pic-
kup signal D is set to 70% and that of the stereo
sound pickup signals L and R is 30%. The mixing
ratios of the signals are varied within the above-
mentioned range in proportion to the variation in
the viewing angle. By changing the mixing ratios
according to the mixing ratio-viewing angle curve
800, the microphone apparatus can pick up the
background sound even when the telescopic mode
is set, resulting in that the presence property is
enhanced when reproducing. This is very effective,
in particular, in a so-called surround-reproducing
system wherein two or three loudspeakers are ar-
ranged in the front and one or two speakers in the
rear. The mixing ratio of the stereo sound pickup
signals L and R at the telescopic zoom position
may be set to 30%, but any level is acceptable as
far as the stereo sound pickup signais L. and R are
included.

Figure 11a illusirates another microphone ap-
paratus according to the invention. The microphone
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apparatus of Fig. 11a is a modification of the ap-
paratus of Fig. 1 in which the zoom position sensor
4 is an analog sensor so that the first and second
control signal Vel and Vc2 can be directly ob-
tained (i.e., the mixing control circuits 5 and 6 are
omiited). Only the portions different from the ap-
paratus of Fig. 1 will be described below. The outer
surface of a zoom ring 21 which is formed by a
black or low-reflection index material is covered by
a reflecior 60. The lateral direction in Fig. 11b
corresponds to the rotation direction of the zoom
ring 21, and the left end corresponds to the wide
viewing angle zoom position and the right end to
the telescopic zoom position. As shown in Fig. 11b,
the reflector 60 comprises first and second reflec-
tor areas 60a and 60b which are made from alu-
minum and disposed in a substantially parallel
manner. The reflector areas 60a and 60b have a
shape of a long triangle elongated along the rota-
tion direction, and are disposed in a reverse par-
allel manner. In other words, with the rotation of
zoom ring from the wide viewing position to th
telescopic position, the widths W1 of the reflector
area 60a is gradually decreased, while the widths
W2 of the reflector area 60b is gradually increased.

The zoom position sensor 4 is similar in siruc-
ture to that used in the apparatus of Fig. 1, and
comprises first and second reflection type
photosen sors 30 and 31. As shown in Fig. 11c, the
first photosensor 30 is faced to the first reflector
area 60a, and the second photosensor 31 is faced
to the second reflector area 60b. The first
photosensor 30 detects the amount of light re-
flected from the reflector area 60a to output the
first control signal Ve1. The second photosensor 31
detects the amount of light reflected from the re-
flector area 80b to output the second control Signal
V2. The levels of the signals Vet and Ve2 respec-
tively correspond to the width W1 of the first reflec-
tor area 60a and the width W2 of the second
reflector area 60b. The widths W1 and W2 vary as
the zoom ring 21 rotates, so that the level of each
of the control signals Vc1 and Vc2 can be freely
changed in accordance with the rotation angle of
the zoom ring 21. For example, in Fig. 11b, the
width W1 of the first reflector area 60a is wide, and
the width W2 of the second reflector area 60b is
narrow, at the wide viewing zoom position, and vice
versa at the telescopic position.

At the wide viewing position, therefore, the
output signal Vc1 from the first photosensor 30 is
greater than the output signal Vc2 from the second
photosensor 31. From the attenuation-controf volt-
age curve 200 (Fig. 4), the attenuation of the super-
directional sound pickup signal D which depends
on the control signal Vc1 is greater than the attenu-
ation of the stereo sound pickup signals L and R
which depends on the control signal Vc2, thereby

10

" 18

20

25

‘30

35

40

45

50

55

10

causing the mixing ratio of the stereo sound pickup
signal L and R to be large. Conversely, at the
telescopic position, the mixing ratic of superdirec-
tional sound pickup signal D is large, since the
width W1 of the first reflector area 60a is narrow
and the width W2 of the second reflector area 60b
is wide. The microphone apparatus of Fig. 11a has
advantages that the simplified electric circuit can
reduce the manufaciuring cost, and that the ap-
paratus can be continuously and finely controlled
because the control signals Vel and Ve2 are not
discrete ones.

Figure 12 illustrates a third example of the
microphone apparatus of the invention. The micro-
phone apparatus of Fig. 12 comprises two unidirec-
tional microphones 80 and 82, a bidirectional mi-
crophone 81, three amplifiers 83 - 85, a phase
shifter 86, and two adders 87 and 88. This appara-
tus can conduct simultaneously the generation of
superdirectional sound pickup signal D and stereo
sound pickup signal L and R, and the mixing of the
signals, as described below. The means for obtain-
ing the first and second control signals Vc1 and
Vc2, which is not shown in Fig. 12, may be con-
structed in the same manner as that in the appara-
tus of Fig. 1 or Fig. 11a.

The first unidirectional microphone 80 is dis-
posed in the manner that the principal axis of the
directivity is directed toward the front of the ap-
paratus. The second unidirectional microphone 82
is disposed 3cm behind the first microphone 80.
The principal axis of the directivity of the second
microphone 82 is directed in the same direction as
the first microphone 80. Between the first and
second unidirectional microphones 80 and 82, and
closer to the second microphone 82, the bidirec-
tional microphone 81 is placed so that the principal
axis of the directivity is perpendicular to the direc-
tion of the principal axis of the first unidirectional
microphone 80. In Fig. 12, the direction the princi-
pal axis of each of the microphones 80 - 82 is
indicated by an arrow. The microphones 80 - 82
may be compact electret condenser microphones
having an impedance converter in which an electrst
material is used as a bias means.

The output signal of the first unidirectional mi-
crophone 80 is amplified by the first amplifier 83,
and then phase-shifted by the phase shifter 86 to
become a unidirectional sound pickup signal M2.
The transfer function of the phase shifter 86 is
given by {(1-jwr)/(1 +jwr)}, where « is an angular
frequency, and = is a time constant (which is a
product of the resistance (1 kiloohms) and the
capacitance CO in the phase shifter 86 shown in
Fig. 12). The transfer function is 1 at a low fre-
quency, and -1 at a high frequency. Therefore, the
unidirectional sound pickup signal M2 is substan-
tially the same as the output signal of the first
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unidirectional amplifier 80 in the low frequency
region, and is a signal which is a phase-inverted
signal of the output signal of the first unidirectional
amplifier 80, in the high frequency region. The
output signal of the bidirectional microphone 81 is
amplified by the second amplifier 84 to become a
bidirectional sound pickup signal S. The output
signal of the second unidirectional microphone 82
is amplified by the third ampiifier 85 to become a
unidirectional sound pickup signal M1.

The unidirectional sound pickup signal M2 is
muitiplied by K1 by the amplifier 7 which is con-
trolled by the second control signal Vct, and then
supplied to the adding terminals of the first and
second adders 87 and 88. The bidirectional sound
pickup signal S is multiplied by K2 by the ampilifier
8 which is controlled by the second control signal
Ve2, and then supplied to the adding terminal of
the first adder 87 and also to the subtracting termi-
nal of the second adder 88. The unidirectional
sound pickup signal M1 is directly supplied to the
adding terminals of the first and second adders 87
and 88. '

The first adder 87 receives the level-controiled
unidirectional sound pickup signal K1°M2, the
level-conirolled bidirectional sound pickup signal
K2*$S, and the unidirectional sound pickup signal
M1, and add them to produce a composite signal
(M1 +K1°M2+K2°*S). The second adder 88 also
receives the signals (K1*M2, K2°S) and M1, and
add or subtract them to produce a composite sig-
nali (M1+K1*M2-K2*S). As mentioned above, in
the low frequency range, the unidirectional sound
pickup signals M2 and M1 are in phase, and in the
high frequency range their phases are reversed to
each other. In the low frequency range, hence, the
sum (M2 +M1) is a in-phase addition of the outputs
of the first and second unidirectional microphones
80 and 82, resulting in that the sum (M2+M?1) is
unidirectional (namely, the directivity of the sum
agrees with the directivities of the microphones 80
and 82). By conirast, in the high frequency range,
the sum (M2+M1) is a reverse/phase addition of
the outputs of the first and second unidirectional
microphones 80 and 82, resulting in that it shows a
so-called second order pressure-gradient unidirec-
tionai property. When the capacitance CO in the
phase shifter 86 is set large, the sum (M2+M1)
shows a second order pressure-gradient unidirec-
tional property in the whole frequency range. In this
embodiment, the capacitance CO in the phase shift-
er 86 is selected so that the sum (M2 + M1) shows
a unidirectional property at a low frequency ranging
from 200Hz to 300Hz, and a second order
pressure-gradient unidirectional property at a me-
dium or high frequency ranging 1kHz to 2kHz or
more. That is, the sum (M2+M1) can be defined
as a superdirectional sound pickup signal D which
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shows a second order pressure-gradient unidirec-
tional property at a medium or high frequency.
Further, the sum signal (M1+S8) and difference
signal (M1-S) of the unidirectional sound pickup
signal M1 and the bidirectional sound pickup signal
S are stereo sound pickup signais L and R of a so-
called MS (Mid-Side) type stereo microphone.
When the first and second control signals Vci

and Vc2 are set so as to satisfy the relation of

K1+K2=1 at each zoom positions or to conform to
the mixing ratio-viewing angie curve 300 (Fig. 5),
the composite signals (M1+K1°*M2+K2°*S) and
(M1 +K1*M2-K2*8) become equal to the output
signals in the apparatus of Fig. 1 as follows:

(M1 +K1*M2 + K2°8) = (K1(M1 + M2) + K2(M1 +S)
=K1*D+K2°L,

(M1 +K1*M2-K2°S) = K1(M1 + M2) + K2(M1-S)
=K1*D+K2*R.

It is understood that various other modifications
will be apparent to and can be readily made by
those skilled in the art without departing from the
scope and spirit of this invention. Accordingly, it is
not intended that the scope of the claims appended
hereto be limited to the description as set forth
herein, but rather that the claims be construed as
encompassing all the features of patentable novelty
that reside in the present invention, including all
features that would be freated as equivalents there-
of by those skilled in the art to which this invention
pertains.

Claims

1. A microphone apparaius for a video camera
having a zoom lens, comprising:
a superdirectional sound pickup means for generat-
ing a directional sound pickup signal;
a stereo sound pickup means for generating stereo
sound pickup signals;
a zoom position detection means for generating a
zoom position signal which corresponds to the
zoom position of said zoom lens;
a first signal means for generating a first control
signal the value of which is changed according to
said zoom position signal;
a second signal means for generating a second
control signal the value of which is changed ac-
cording to said zoom position signal;
a first amplifying means for generating a first am-
plified signal, said first amplified signal being a
product of said superdirectional sound pickup sig-
nal and a value which corresponds to said first
control signal;
a second amplifying means for generating a sec-
ond ampilified signal, said second amplified signal
being a product of one of said stereo sound pickup
signals and a value which corresponds to said
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second control signal;
a third amplifying means for generating a third
amplified signal, said third amplified signal being a
product of another of said stereo sound pickup
signals and a value which corresponds fo said
second control signal;
a first adding means for generating a first sum
signal which is the sum of said first amplified signal
and said second amplified signal; and
a second adding means for generating a second
sum signal which is the sum of said first amplified
signal and said third amplified signal.

2. A microphone apparatus according to claim
1, wherein said zoom position detection means
detects the zoom position of said zoom lens with-
out making mechanical contact with said zoom
lens.

3. A microphone apparatus according to claim
1, wherein said zoom position detection means
comprises:
a plurality of reflector areas formed on the outer
periphery of a zoom ring of said zoom lens, each
of said reflector areas being composed of a row of
one or more high reflection index portions and one
or more low reflection index portions;
a light emitting means for irradiating light on said
reflector area; and
a light receiving means for detecting light reflected
from each reflector areas,
said zoom position signal being a digital signal of
two or more bits which is produced from binary
signals representing the reflection index of said
reflector areas.

4. A microphone apparatus according to claim
1, wherein said first and second signal means
comprise an analog multiplexer which selects one
of channels in accordance with a digital signal, and
each of said first and second control signals is a
DC signal the level of which corresponds to said
selected channel.

5. A microphone apparatus according to claim
1, wherein said first and second signal means
comprise: an analog muitiplexer which selects one
of channels in accordance with a digital signal; a
reference voltage source connected to the common
terminal of said analog mulitiplexer; resistors one
end of each of which is connected corresponding
one of said channels of said analog multiplexer;
and a reference resistor, one end of said reference
resistor being connected to other end of each of
said resistors, and the other end of said reference
resistor being grounded.

6. A microphone apparaius according to claim
1, wherein, at the wide viewing angle zoom position
of said zoom lens, the mixing ratio of said stereo
sound pickup signals is set to 100%. and the
mixing ratio of said superdirectional sound pickup
signal is set to 0%, and, at the telescopic zoom
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position of said zoom lens, the mixing ratio of said
stereo sound pickup signals is set to 0%, and the
mixing ratio of said superdirectional sound pickup
signal is set to 100%, said mixing ratios being
varied within said ranges in proportion to the vari-
ation of the viewing angle of said zoom lens.

7. A microphone apparatus according to claim
1, wherein, said first and second sum signals are
varied in proportion to a power of a zooming mag-
nification of said zoom lens.

8. A microphone apparatus according to claim
1, wherein, said first and second sum signals are
varied in proportion to a power ranging 0.3 to 0.5 of
a zooming magnification of said zoom lens.

9. A microphone apparatus according to claim
1, wherein, at the wide viewing angle zoom position
of said zoom lens, the mixing ratio of said stereo
sound pickup signals and is set to 100%, and the
mixing ratio of said superdirectional sound pickup
signal is set to 0%, and, at the telescopic zoom
position of said zoom lens, the mixing ratio of said
superdirectional sound pickup signal is set to be
larger than the mixing ratios of said stereo sound
pickup signals, said mixing ratios being varied with-
in said ranges in proportion to the variation of the
viewing angle of said zoom lens.

10. A microphone apparatus according to claim
1, wherein said zoom position detection means
comprises:
two reflector areas formed on the outer periphery
of a zoom ring of said zoom lens, each of said
reflector areas being formed by a material of a high
reflection index material and having a triangle
shape which elongates afong the rotation direction
of said zoom ring;
a light emitting means for irradiating light on said
reflector areas; and
a light receiving means for detecting light reflected
from each reflector areas,
and said first and second control signals are analog
signals.

11. A microphone apparatus for a video cam-
era having a zoom lens, comprising:
a superdirectional sound pickup means for generat-
ing a directional sound pickup signal;
a stereo sound pickup means for generating stereo
sound pickup signals;
a zoom position detection means for generating
first and second analog control signals the level of
each of which is changed according to the zoom
position of said zoom lens;
a first amplifying means for generating a first am-
plified signal, said first amplified signal being a
product of said superdirectional sound pickup sig-
nal and a value which corresponds to said first
control signal;
a second amplifying means for generating a sec-
ond ampilified signal, said second amplified signal
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being a product of one of said stereo sound pickup

signals and a value which corresponds to said

second conirol signal;
a third amplifying means for generating a third
amplified signal, said third amplified signal being a
product of another of said stereo sound pickup
signals and a value which corresponds to said
second conirol signal;
a first adding means for generating a first sum
signal which is the sum of said first amplified signal
and said second amplified signal; and
a second adding means for generating a second
sum signal which is the sum of said first amplified
signal and said third amplified signai.

12. A microphone apparatus according fo claim
11, wherein said zoom position detection means
comprises:
two reflector areas formed on the outer periphery
of a zoom ring of said zoom lens, each of said
reflector araas being formed by a material of a high
reflection index material and having a shape of a
triangle, said two triangles being elongated in a
reversed parailel manner along the rotation direc-
tion of said zoom ring;
a light emitting means for irradiating light on said
reflector areas; and
a light receiving means for detecting light reflected
from each reflector areas.

13. A microphone apparatus for a video cam-
era having a zoom lens, comprising:
a first unidirectional microphone the principal axis
of which is directed to the front of said apparatus;
a second unidirectional microphone the principal
axis of which is directed to the front of said appara-
tus, said second unidirectional microphone being
disposed behind said first unidirectional micro-
phone and separated therefrom by a predeter-
mined distance;
a bidirectional microphone the principal axis of
which is perpendicular to the direction of the princi-
pal axis of said first unidirectional microphone, said
bidirectional microphone being disposed between
said first and second unidirectional microphones
and closer to said second unidirectional micro-
phone;
a first amplifying means for amplifying the output
of said first unidirectional microphone;
a phase shifter for generating a first unidirectional
sound pickup signal which is obtained by phase-
shifting the output of said first amplifying means;
a second amplifying means for amplifying the out-
put of said bidirectional microphone to generate a
bidirectional sound pickup signal;
a third amplifying means for amplifying the output
of said second unidirectional microphone to gen-
erate a second unidirectional sound pickup signal;
a zoom position detection means for generating a
zoom position signal which corresponds to the
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zoom position of said zoom lens;
a first signal means for generating a first control
signal the value of which is changed according to
said zoom position signal;
a second signal means for generating a second
control signal the value of which is changed ac-
cording to said zoom position signal;
a fourth amplifying means for generating a first
amplified signal, said first amplified signal being a
product of said superdirectional sound pickup sig-
nal and a value which corresponds to said first
control signal;
a fifth amplifying means for generating a second
amplified signal, said second amplified signal being
a product of said bidirectional sound pickup signal
and a value which corresponds to said second
control signal;
a first adding means for generating a first sum
signal which is the sum of said second unidirec-
tional sound pickup signal, said first amplified sig-
nal and said second amplified signal; and
a second adding means for generating a second
sum signal which is obtained by subtracting said
second amplified signal from the sum of said sec-
ond unidirectional sound pickup signal and said
first amplified signal.

14. A microphone apparatus according to claim
13, wherein said zoom position detection means
detects the zoom position of said zoom lens with-
out making mechanical contact with said zoom
lens.

15. A video camera comprising:
a zoom lens the focal length of which can be
changed in accordance with the rotation of a zoom
ring;
a microphone apparatus;
a photoelectric converter for converting optical im-
ages formed by said zoom lens into electric sig-
nals; and
a image signal means for generating image signals
from said sleciric signals,
said microphone apparatus comprising:
a superdirectional sound pickup means for generat-
ing a directional sound pickup signal;
a stereo sound pickup means for generating stereo
sound pickup signals;
a zoom position detection means for generating a
zoom position signal which corresponds to the
zoom position of said zoom lens;
a first signal means for generating a first control
signal the value of which is changed according to
said zoom position signal;
a second signal means for generating a second
control signal the value of which is changed ac-
cording to said zoom position signal;
a first amplifying means for generating a first am-
plified signal, said first amplified signal being a
product of said superdirectional sound pickup sig-



25 EP 0 343 675 A2

nal and a value which corresponds to said first
control signal;

a second amplifying means for generating a sec-
ond amplified signal, said second amplified signal
being a product of one of said sterec sound pickup
signals and a value which corresponds to said
second control signal;

a third amplifying means for generating a third
amplified signal, said third amplified signal being a
product of another of said. stereo sound pickup
signals and a value which corresponds to said
second control signal;

a first adding means for generating a first sum
signal which is the sum of said first amplified signal
and said second amplified signal: and

a second adding means for generating a second
sum signal which is the sum of said first amplified
signal and said third amplified signal.
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