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[57] ABSTRACT

In an image sensing apparatus such as a video camera,
an evaluating value for exposure control and determina-
tion of a gamma correction value is computed in re-
sponse to a video signal obtained by an image sensmg
device for each of a plurality of sampling areas in a
sensed image. When an evaluating value which exceeds
an allowable range with respect to a predetermined
reference value is included in the evaluating values, it is
determined that an abnormal luminance portion exists in
the corresponding samphng area, so that weighting of
the evaluating value is decreased, whereby the effect of
such an area on exposure adjustment is restrained. In
addition, the picture contrast is computed from the ratio
of the maximum value to the minimum value of the
evaluating values, whereby the most suitable gamma

i’iggg% i%ﬁgg; gﬁiﬁ:{: etal 323%333 correction value is determined based on this picture
4,429,969 2/1984 Saegusa .......... ... 354/414 contrast.
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4,476,383 10/1984 Fukuhara et al. ....coccoeeenene 354/432 8 Claims, 12 Drawing Sheets
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AUTOMATIC IRIS CORRECI'ION APPARATUS
FOR USE IN AUTOMATICALLY ADJUSTING *
EXPOSURE IN RESPONSE TO A VIDEO SIGNAL

CROSS REFERENCE TO RELATED
APPLICATION

This application is a division of my co-pending patent
application Ser. No. 07/294,866 filed on Jan. 9, 1989.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to an auto
iris/gamma correction apparatus and an image sensing
apparatus comprising such an auto iris/gamma correc-
tion apparatus, and more particularly, to an apparatus
for automatically making exposure adjustment and/or
gamma correction in response to a video signal obtained
from an image sensor and an image sensing apparatus
such as a video camera comprising such an auto iris/-
gamma correction apparatus.

2. Description of the Background Art

Conventionally, an image sensing apparatus such as a
video camera having a function of automatically adjust-
ing exposure in response to a video signal obtained from
an image sensor, i.e., a so-called auto iris function has
been put into practice. Such a conventional auto iris
system mainly includes two types: a system of mechani-
cally adjusting exposure by adjusting an optical iris of a
lens and a system of electrically adjusting exposure by
adjusting the amplification factor of an amplifier for
amplifying a level of a video signal obtained from an
image sensor.

However, such a conventional auto iris system has
the following disadvantages: When a high luminance
portion such as a light source is included in a picture,
for example, the size of the aperture of the diaphragm is
decreased, so that the gain of the entire picture is de-
creased, whereby a major object becomes insufficiently
bright. On the contrary, when the background is very
dark, the size of the aperture of the diaphragm is in-
creased, so that the gain of the entire picture is in-
creased, whereby the major object becomes too bright.

An exposure correcting method for eliminating such
disadvantages has been proposed in, for example, Japa-
nese Patent Laying-Open Gazette No. 110369/1987. In
this exposure correcting method, in view of the fact that
a major object is arranged in the center of the picture in
many cases, a picture is divided into a central region and
a peripheral region; a signal level of a video signal ob-
tained from an image sensor in each region is detected
as an evaluating value, and the evaluating value in the
central region is weighted with respect to the evaluat-
ing value in the peripheral region (in the extreme case,
the central region “1” while the peripheral region “0”).
The size of the aperture of the diaphragm and the ampli-
fication gain of the video signal are controlled accord-
ing to the ratio of both the evaluating values, so that
contribution of the central region in the picture to the
determination of exposure is increased.

Hence, in such an exposure correcting method, an
auto iris operation most suitable for the change in
brightness of the entire picture is ensured. However,
when a high luminance portion is included only in the
central region or an object of extremely high luminance
such as the sun is included only in the peripheral region,
for example, the size of the aperture of the diaphragm is
decreased so that the gain of the entire picture is de-
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2
creased, whereby a major object becomes insufficiently
bright.

On the other hand, Japanese Patent Laying-Open
Gazette No. 41079/1982 for example discloses a method
in which a picture is divided into a plurality of regions,
and a region which is an object of exposure adjustment
is manually selected by a user so that exposure adjust-
ment is made in response to only a video signal in the
region. However, it is very troublesome for the user to
always select such region by manual operation. Fur-
thermore, this method is for selecting an object region
not by the objective judgement based on a video signal
obtained from an image sensor but by the subjective
judgement of the user. Thus, with such a method, it is
difficult to perform automatic exposure control with
high precision

Meanwhile, in an image sensing apparatus such as a
video camera, it is important to obtain the brightness
suitable for an object, i.e., a suitable level of a luminance
signal obtained from an image sensor, as described
above. Such a level of the luminance signal includes the
average brightness in a picture, i.e., an absolute level of
the luminance signal obtained from an image sensor and
the contrast of the picture, i.e., a relative level thereof.

The former is suitably adjusted by an auto iris opera-
tion such as adjustment of an optical iris and control of
the amplification gain of a video signal as described
above, while the latter is suitably adjusted by a gamma
() correction system as described below.

This gamma correction will be described in detail. In
general, a dynamic range of the present image sensor
(approximately 40 dB) is much smaller than a dynamic
range of the luminance of an object (approximately 100
dB), and a dynamic range of a display device such as a
CRT (Cathode Ray Tube) is almost the same as or
smaller than that of the image sensor (approximately 30
to 40 dB). Thus, even if the brightness of a picture, i.e,
an absolute level of a Juminance signal is controlled, a
high luminance portion in the picture is saturated and a
low luminance portion therein is blackened all over, so
that it is difficult to obtain the brightness suitable for the
entire object.

In an ordinary image sensing apparatus, gamma cor-
rection of a luminance signal is made in a circuit on the
side of a camera such that overall gamma characteristics
of an entire system, including all devices from an image
sensor to a display device, based on photoelectric con-
version characteristics (zamma characteristics) of the
image sensor and nonlinear photoelectric conversion
characteristics of the display device is always 1.

However, considering a case in which a high umi-
nance portion such as the sun exists in a picture, for
example, resulting in a backlight state, so that the con-
trast of the picture is significantly increased, if a gamma
correction value on the side of a camera remains fixed,
the brightness suitable for an object can not be obtained.
Therefore, a technique has been proposed in which a
plurality of gamma correction circuits respectively hav-
ing different gamma correction values are provided and
the gamma correction value is gradually changed as
required.

However, by such a technique, a user of a camera
manually operates a switch (so-called backlight switch)
by the subjective judgement in the backlight state to
select a correction circuit having a small gamma correc-
tion value, to maintain brightness most suitable for an
object. More specifically, this technique is not automati-

































