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[57] ABSTRACT

Sixty-four regions are established on an image sensed
picture from a video camera, where each evaluating
value ry;, by, and yjjis obtained by averaging color differ-
ence signals R-Y and B-Y and luminance signal Y ob-
tained from an image sensed signal over 1 field period
for each region. When determination is made that lumi-
nance evaluating value yj;out of these evaluating values
exceeds a predetermined value, the color evaluating
values of the corresponding region are attenuated by a
predetermined amount, in response to gain control sig-
nals derived from the color difference signals. As a

z;ggggg léﬁgg; IS\Jl;il;?ama """""""""""""" ;ggj;g result, the effect of an object of high luminance towards
4809,061 2/1989 Suzuki ........ . 358/75  White balance adjustment is reduced.
4,829,382 5/1989 Hess et al. 358/228
4,954,884 9/1990 Nakayama et al. ...0........... 358/29 C 25 Claims, 16 Drawing Sheets
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1

WHITE BALANCE ADJUSTING APPARATUS FOR
AUTOMATICALLY ADJUSTING WHITE
BALANCE IN RESPONSE TO LUMINANCE
INFORMATION SIGNAL AND COLOR
INFORMATION SIGNAL OBTAINED FROM
IMAGE SENSING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to white balance ad just-
ing apparatus, and more particularly to a white balance
adjusting apparatus in an image sensing apparatus such
as a color video camera for automatically adjusting
white balance to correct the wavelength distribution of
light differing by each light source, according to the
luminance information signal and the color information
signal within the image sensing signal obtained from an
image sensing device.

2. Description of the Background Art

In taking an object using an image sensing apparatus
such as a color video camera, the wavelength distribu-
tion of light illuminating the object from a light source
differs by the type of the light source. For example, the
blue components are intensive in light from a light
source of relatively high temperature, whereas the red
components are intensive in light from a light source of
relatively low temperature. It is therefore necessary to
correct the wavelength distribution of each light source
in order to properly reproduce the color tone of the
object itself illuminated with light of the light source on
the screen of a color monitor television receiver. This
correction is generally called white balance adjustment,
where the gain of each color signal is adjusted so that
the ratio of the amplitudes of the three primary color
signals of red (hereinafter referred to as R), blue (here-
inafter referred to as B), and green (hereinafter referred
to as G) is 1:1:1.

In conventional image sensing apparatus, the detec-
tion of the three primary color signals R, G, and B is
carried out according to light around the image sensing
apparatus using a sensor provided for each color. How-
ever, white balance could not be adjusted correctly
with such image sensing apparatus when the light
source around the image sensing apparatus (for exam-
ple, fluorescent light) differs from the light source illu-
minating the object (for example the sun), as in the case
where an outdoor scene is taken from inside a room.

Recently, a2 method called TTL (through-the-lens) is
proposed in which white balance adjustment is carried
out, without providing separate sensors, according to
color difference signals R-Y and B-Y within the image
sensing signal obtained from an image sensing device.
Such a method is disclosed in Japanese Patent Laying-
Open No. 62-35792, for example. This method is based
on the consideration that the object taken by an image
sensing apparatus has various color area distribution
- (hereinafter referred to as the color distribution) and if
this color distribution is averaged over a sufficient long
time, the color components cancel each other to result
in each color signal of “0”, which is equivalent to taking
a completely white picture. By controlling the gains of
respective color signals so that the values resulting from
integration of color difference signals R-Y and B-Y
over one field period, for example, become 0, to correct
the offset of the color tone due to wavelength distribu-
tion of light of the light source is corrected.
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FIG. 1 is a block diagram showing an example of a
conventional white balance adjusting apparatus by the

- TTL method. Referring to FIG. 1, light from an object

(not shown) enters an image sensing device 2 formed of
a CCD via a lens 1. The incident light is converted by
a photoelectric device into an electric signal and pro-
vided to a color separating circuit 3. Color separating
circuit 3 extracts the three primary color signals of R,
G, and B from this electric signal. The extracted G
signal is directly provided to a camera processing and
matrix circuit 6. The R signal and B signal are provided
to camera processing and matrix circuit 6 via a gain
variable gain R amplifying circuit 4 and a B amplifying
circuit 5, respectively. Camera processing and matrix
circuit 6 creates a luminance signal Y and color differ-
ence signals R-Y and B-Y according to the three pri-
mary color signals of G, R, and B. The outputs are
provided to a video circuit 7 where luminance signal Y
and color difference signals R-Y and B-Y are subjected
to the well-known process to create a recordable video
signal. This recordable video signal ‘is provided to a
video recording circuit not shown.

The two color difference signals R-Y and B-Y are
applied to integrating circuits 18 and 17, respectively, to
be integrated over a sufficient long time, for example
over 1 field period of a video signal. The values result-
ing from the integration are provided to gain control
circuits 13 and 14. Gain control circuits 13 and 14 con-
trol the variable gains of B amplifying circuit 5 and R
amplifying circuit 4 so that the values resulting from
integration each becomes 0. This results in the ampli-
tude ratio of 1:1:1 of the three primary color signals G,
R, and B to adjust white balance.

In a conventional white balance adjusting apparatus
of FIG. 1, there are some cases where at least one of the
outputs of a plurality of light reception portions (not
shown) provided for respective colors of R, G and B
and constituting image sensing device 2 become satu-
rated. Typically, saturation occurs when there is an
object of significantly high luminance in a portion of the
image sensed picture, such as in the case where a light
source such as the sun is taken. Consequently, the am-
plitude ratio of the three primary color signals R, G,
and B provided from color separating circuit 3 is not
proportional to the actual R, G and B components in-
cluded in the light source. Therefore, there is a problem
when the white balance is offset in a direction not asso-
ciated with the actual light source color temperature
resulting from the white balance being adjusted accord-
ing to improperly proportioned three primary color
signals R, G, and B.

The conventional white balance adjusting apparatus
of FIG. 1 corrects the irregularity of the wavelength
distribution due to light of the light source, based on the
consideration that colors cancel each other so that the
reproduced picture can approximate a substantially
white picture if the various color distributions of the
object itself are averaged over a long period. This
method is inaccurate when white balance regarding the
object itself can not be achieved because the repro-
duced picture can not approximate a white picture even
if the color distributions of the object included in the
entire picture are averaged. This arises when the area
ratio of the three primary colors within the picture is
not equal, that is to say, when the color distribution is
not even, such as in the case where green lawn or a blue
sky occupies a large area of the picture, or in the case
where a human object wearing a red sweater is taken in







































