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57 ABSTRACT 

The present invention provides an auto white balance adjust 
ing device which can appropriately adjust the white balance. 
Abrightest block searching circuit (8) obtains blocks having 
block representative values, each R,G,B component of 
which is greater than a respective predetermined threshold 
value, and selects the brightest one out of the obtained 
blocks. A brightest block average value calculating circuit 
(9) obtains an average of the block representative values 
distributed in the image signal area of a chromaticity near to 
that of the brightest block. This brightest block average 
value is thought to be highly influenced by a predominant 
light source in taking the picture. The white balance can be 
appropriately adjusted by using this value, irrespective of 
the kinds of light sources. 

11 Claims, 14 Drawing Sheets 
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AUTO WHTE ADJUSTING DEVICE 

FIELD OF THE INVENTION 

The present invention relates to an auto white balance 
device used in a camera, such as an electronic still camera 
and a video camera. 

BACKGROUND OF THE INVENTION 

Auto white balance adjusting serves in an electronic still 
camera or a video camera to reproduce whiteness in an 
image of a white subject. In a current auto white balance 
adjusting system, the balance of the RGB components of 
each pixel signalis adjusted so that an average of the signals 
totally represents an achromatic color. When animage, most 
of which is composed of chromatic colors, is treated using 
this white balance adjusting system, an error in white 
balance adjusting, called color failure, easily occurs. Several 
white balance adjusting systems in which the color failure 
can be prevented have been proposed. Japanese Patent 
Laid-Open Publication No. Hei 5-292533 discloses a white 
balance adjusting system with a color failure preventing 
function. In this system, a screen is divided into a plurality 
of blocks. A representative value for each block of the image 
signal is obtained. An average of the representative values 
for the blocks belonging to a predetermined area of the 
screen is calculated. A white balance adjusting signal which 
represents an achromatic color in compensation for the 
average is obtained. The color failure can be prevented when 
the white balance adjusting based on this white balance 
adjusting signal is carried out. Japanese Patent Laid-Open 
Publication No. Hei 5-7369 discloses another white balance 
adjusting system. In this system, the range in which the 
white balance adjusting signal varies is limited. Overadjust 
ing of the white balance can be prevented when the white 
balance adjusting based on this limited white balance adjust 
ing signal is carried out. 
A greenish image is usually reproduced for a white 

subject when a white subject is illuminated with a fluores 
cent lamp in a room. It is difficult to discriminate the 
greenish image from a green image of grass illuminated with 
sunlight outdoors. These images easily suffer the color 
failure. A video camera and electronic still camera are 
thought to be often used indoors in light from a fluorescent 
lamp or outdoors for taking pictures with a background of 
grass. The easy occurrence of color failure is undesirable. In 
the white balance adjusting system of Japanese Patent 
Laid-Open Publication No. Hei 5-7369 described before, it 
is determined by the luminance of a subject whether the 
subject is located outdoors or indoors. The range in which 
the white balance adjusting signal varies is set correspond 
ing to the respective conditions to restrain the color failure. 
The above described white balance adjusting system can 

appropriately adjust the white balance for the subject irra 
diated by predetermined light sources such as the Sun, and 
light from fluorescent and tungsten lamps, but often cannot 
appropriately adjust for a subject irradiated simultaneously 
by a plurality of light sources or by an unidentified light 
SOCC 

Although various improvements are made in the current 
white balance adjusting systems to prevent the color failure, 
the color failure occasionally occurs in adjusting the white 
balance for a chromatic image occupying a large part of a 
SCCC 

The subject to be imaged determines the necessity of the 
white balance adjusting. For example, in taking pictures in 
a sunset, the sky itself is properly imaged without the white 
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2 
balance adjusting, whereas subjects except the sky in the 
sunset are properly imaged using the white balance adjust 
ing. However, the current auto white balance systems auto 
matically operate, irrespective of the subjects to be imaged. 

SUMMARY OF THE INVENTION 

In order to solve the above problems, the present inven 
tion provides a device for appropriately adjusting the white 
balance of an image of the subject irradiated by a plurality 
of light sources or by an unidentified light source. 
The present invention further provides an auto white 

balance adjusting device for appropriately adjusting the 
white balance of a chromatic image occupying a large part 
of a screen. 

The present invention further provides an auto white 
balance adjusting device for appropriately adjusting the 
white balance of an image taken in a sunset. 
An auto white balance adjusting device provided by the 

present invention comprises a block representative value 
calculating circuit for dividing an input image signal into 
blocks, and for obtaining a block representative value of the 
respective blocks representing the image signal, a brightest 
block searching circuit for searching the blocks having the 
representative values the respective R, G, B components of 
which are greater than predetermined threshold R, G, B 
values, and for determining a block having the brightest 
luminance among the searched blocks as the brightestblock, 
a brightestblockaverage value calculating circuit for obtain 
ing a brightest block signal area, based on the block repre 
sentative value of the brightest block determined by the 
brightest block detecting circuit, for selecting block repre 
sentative values belonging to the blocks of the brightest 
block signal area, for obtaining the number of the selected 
block representative values as the number of the brightest 
blocks, and for obtaining the average value of the selected 
block representative values as a brightest block average 
value, a fluorescent lamp block average value calculating 
circuit for obtaining afluorescent lamp white signal area, for 
selecting block representative values of the blocks belonging 
to the fluorescent lamp white signal area, for obtaining the 
number of the selected block representative values as the 
number of fluorescent lamp blocks, and for obtaining the 
average value of the selected block representative values as 
a fluorescent lamp block average value, a solar/tungsten 
light block average value calculating circuit for obtaining a 
solar/tungsten light white signal area, for selecting block 
representative values of the blocks belonging to the solar/ 
tungsten light white signal area, for obtaining the number of 
the determined block representative values as the number of 
the solar/tungsten lightblocks, and for obtaining the average 
value of the determined block representative values as the 
solarltungsten light block average value, a brightest block 
weighting circuit for determining a brightest block weight 
ing factor based on the brightest block average value 
through a predetermined procedure, and for obtaining a 
weighted brightest block average value by multiplying the 
brightest block average value by the brightest block weight 
ing factor, a fluorescent lamp block weighting circuit for 
determining a fluorescent lamp block weighting factor, 
based on at least one of the fluorescent lamp block average 
value or a subject luminance, and for obtaining a weighted 
fluorescent lamp block average value by multiplying the 
fluorescent lamp block average value by the fluorescent 
lamp block weighting factor, a solar and tungsten light block 
weighting circuit for determining a solar/tungsten light 
block weighting factor based on the solar and tungsten light 
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block average value through a predetermined procedure, and 
for obtaining a weighted solar/tungsten light block average 
value by multiplying the Solar/tungsten light block average 
value by the Solar and tungsten light block weighting factor, 
a white balance adjusting signal calculating circuit for 
generating a white balance adjusting signal by combining 
the weighted brightest block average value, the weighted 
fluorescent lamp block average value and the weighted 
solar/tungsten light block average value proportionally to 
the ratio of the numbers of the blocks each number of which 
is weighted by the respective weighting factors, and a white 
balance adjusting circuit for adjusting the white balance of 
an image signal using the white balance adjusting signal. 

In the auto white balance adjusting device provided by the 
present invention, the blocks having block representative 
values each R.G.B components of which is greater than 
respective predetermined threshold values are obtained, and 
the brightest one are selected out of the obtained blocks. The 
information of the brightest block is used for adjusting the 
white balance. 
The chromaticity of the brightest block is influenced by a 

predominant light source in taking the picture. In the present 
invention, the brightest block average value calculating 
circuit obtains an average of the block representative values 
distributed in the image signal area of a chromaticity near to 
that of the brightest block (brightest block average value). 
This is utilized in the white balance adjusting. In the present 
invention, the fluorescent lamp block average value and 
Solar/tungsten light block average value are obtained to 
adjust the white balance considering the influence of illu 
mination by a fluorescent lamp or solarltungsten light. The 
brightest block weighting circuit, fluorescent lamp block 
weighting circuit and Solar/tungsten light block weighting 
circuit obtain the brightest block weighting factor, fluores 
cent lamp block weighting factor and solar/tungsten light 
block factor, and calculate the weighted brightest block 
average value. weighted fluorescent lamp block average 
value and weighted solariftungsten light block average value, 
respectively. The white balance adjusting signal calculating 
circuit obtains the white balance adjusting signal based on 
the respective weighted average values and the numbers of 
blocks included in the corresponding image signal areas. 

In the present invention, the brightest block average value 
is used as a parameter in calculating the white balance 
adjusting signal. This enables white balance adjusting 
appropriate to the light source even when the subject to be 
imaged is irradiated by sunlight or light of afluorescent lamp 
as well as simultaneously by a plurality of light sources or 
by an unidentified light source. 
An auto white balance adjusting device provided by the 

present invention has a uniformity calculating circuit for 
calculating a uniformity of respective groups into which all 
blocks are divided based on the block representative values 
of the blocks belonging to each group and a uniform block 
eliminating circuit for obtaining a substantially uniform 
group by comparing the uniformities of the groups outputted 
from the uniformity calculating circuit with a predetermined 
threshold value and for preventing the block representative 
values of the blocks belonging to the substantially uniform 
group from being inputted to the block average value 
calculating circuit from the block representative value cal 
culating circuit. A white balance adjusting signal is obtained 
based on the block representative values of the blocks 
belonging to the groups except the substantially uniform 
groupS. 

In accordance with this aspect of the present invention, all 
blocks of an image signal is divided into a plurality of 
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4 
groups and the uniformity value of the respective groups is 
obtained by the uniformity calculating circuit. It is judged 
whether the image within the group is approximately uni 
form using the uniformity. The block representative values 
of the blocks belonging to the group judged to be substan 
tially uniform are prevented by the uniform block eliminat 
ing circuit from being inputted to the block average value 
calculating circuit. This prevents the color failure for a 
chromatic image occupying a large part of a Screen because 
the white balance adjusting is not operated for the chromatic 
image. 
An auto white balance adjusting device provided by the 

present invention has a uniformity calculating circuit for 
calculating a uniformity of the respective groups into which 
all blocks are divided based on the block representative 
values of the blocks of each group, a brightest uniform block 
weighting circuit for weighting the block representative 
values outputted from the block representative value calcu 
lating circuit with a brightest block weighting factor deter 
mined through a predetermined procedure depending on the 
uniformity and for outputting a weighted block representa 
tive value to the brightest block average value calculating 
circuit, a fluorescent lamp uniform block weighting circuit 
for weighting the block representative values outputted from 
the block representative value calculating circuit with a 
fluorescent lamp block weighting factor determined through 
a predetermined procedure depending on the uniformity and 
for outputting a weighted block representative value to a 
fluorescent lamp block average value calculating circuit and 
a solar/tungsten light uniform block weighting circuit for 
weighting the blockrepresentative values outputted from the 
block representative value calculating circuit with a solar/ 
tungsten light uniform block weighting factor determined 
through a predetermined procedure depending on the uni 
formity and for outputting a weighted block representative 
value to the Solar/tungsten light block average value calcu 
lating circuit. The brightest block average value, fluorescent 
lamp block average value and Solar/tungsten light block 
average value are obtained by the block average value 
calculating circuit using the weighted block representative 
values outputted from the respective uniform block weight 
ing circuits. 

According to this aspect of the present invention, the 
block representative value is weighted by a uniform block 
weighting factor which is determined depending on the 
uniformity of the block to which the block belongs before 
inputting the block representative value of the block to the 
respective block average value calculating circuits. In this 
aspect, the more uniform the block is, the smaller block 
weighting factor is given to the block. This allows the 
contribution of a more uniform group to the white balance 
adjusting signal to be smaller in order to achieve precise 
white balance adjusting preventing the color failure for 
chromatic images. 
An auto white balance adjusting device provided by the 

present invention has a solar light block number counting 
circuit for obtaining the number of blocks the block repre 
sentative values of which are included in a solar light white 
signal area, a tungsten light block number counting circuit 
for obtaining the number of blocks the block representative 
values of which are included in a tungsten light white signal 
area and a Sunset image determining circuit for determining 
whether the image signal is derived from a sunset. The 
Sunset image determining circuit has an region uniformity 
calculating section to which the uniformities of the groups 
are inputted, and by which an upper uniformity is obtained 
using the inputted uniformities in a predetermined upper 
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region of the screen, a right uniformity in a predetermined 
right region of the screen and a left uniformity in a prede 
termined left region of the screen, a sky image detecting 
section for comparing the upper, right and left uniformities 
with a predetermined threshold value, and for determining 
that most of the image of the input signal shows the sky 
when at least one of the upper, right and left regions is found 
to be substantially uniform, a first block number comparing 
section for comparing the number of blocks inputted from 
the solar/tungsten light block average value calculating 
circuit with the number of blocks inputted from the fluo 
rescent light block average value calculating circuit, a sec 
ond block number comparing section for comparing the 
number of the solar light blocks with the number of the 
tungsten light blocks, a Sunset image detecting Section for 
determining whether the image signal is derived from the 
sky in a sunset, and for outputting a sunset determining 
signal to the solarltungsten light block weighting circuit and 
the brightest block weighting circuit when the image is 
found to be derived from the sky by the sky image detecting 
section, the number of the tungsten light blocks is found to 
be larger by the comparison in the first block number 
comparing section and the solar block number is found to be 
larger by the comparison in the second comparing section. 
The solar/tungsten light block weighting circuit changes the 
solar/tungsten light block weighting factor according to a 
predetermined rule when the sunset determining signal is 
inputted. The brightest block weighting circuit generates 
different weighting factors when the brightest block average 
value is near the area of the fluorescent light white signal 
area or near the solar/tungsten light white signal area. 

According to this aspect of the present invention, the 
sunset determining circuit determined whether the image 
signal is derived mainly from the sky in a sunset. The white 
balance adjusting is changed according to the determination. 
In this aspect, the sunset image detecting section determines 
whether the image signal is derived mainly from the sky in 
a sunset according to the results obtained from the sky image 
detecting section and the first and second block number 
comparing sections. The image signal is judged by the 
sunset image detecting section to be derived from the sky in 
a sunset when most of the screen is close to uniform and the 
number of the blocks belonging to the region indicating 
nearly white in sunlight (the solar light white signal area) is 
larger. When the image signal is found to be derived mainly 
from the sky in a sunset, the solar/tungsten light block 
weighting circuit changes the solar/tungsten light Weighting 
factor to prevent the effect of sunlight on the weighting 
factor from being decreased. The brightest block weighting 
factor is also adjusted to prevent the effect of sunlight on the 
brightest block weighting factor from being decreased when 
the image signal is derived only from the sky in a Sunset. 

In another aspect of the present invention, a signal indi 
cating the direction of the ground is inputted to the sky 
image detecting section by means for inputting the direction 
of the ground. The sky image detecting section specifies the 
direction of the sky using the inputted signal of the direction 
of the ground. The sky image detecting section only inves 
tigates the image located in a sky area of the screen and 
determines whether the image is substantially uniform. This 
enables more rapid and precise determination of whether a 
portion of the image signal which shows the sky is large 
within the image signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows a block diagram of an auto white balance 

adjusting device according to the first embodiment of the 
present invention. 
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6 
FIG. 2 represents a division of the screen into blocks 

according to an embodiment of the present invention. 
FIG. 3 shows a fluorescent lamp white signal area in the 

DG-DI plane. 
FIG. 4 shows a solar/tungsten light white signal area in 

the DG-DI plane. 
FIG. 5 shows a brightest block signal area in the DG-DI 

plane. 
FIGS. 6A and 6B show a block diagram of an auto white 

balance adjusting device according to the second embodi 
ment of the present invention. 

FIG. 7 represents a division of the screen to blocks 
according to the second embodiment of the present inven 
tion. 

FIGS. 8A and 8B show a block diagram of an auto white 
balance adjusting device according to the third embodiment 
of the present invention. 

FIGS. 9A and 9B show a block diagram of an auto white 
balance adjusting device according to the fourth embodi 
ment of the present invention. 

FIG. 10 shows a block diagram of the inner structure of 
a sunset determining circuit 18 according to the fourth 
embodiment. 

FIG. 11 shows solar and tungsten light white signal areas 
in the DG-DI plane. 

FIG. 12 shows a block diagram of a modified auto white 
balance adjusting device according to the fourth embodi 
ment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBOOMENTS 

FIG. 1 shows a block diagram of an auto white balance 
adjusting device according to the first embodiment of the 
presentinvention. In a blockrepresentative value calculating 
circuit 1, an image signal inputted from an image signal 
input terminal is divided into a plurality of blocks. The 
blocks have a square shape and are regularly arranged 
according to a dividing method. The block representative 
value calculating circuit 1 obtains a value of the image signal 
included in the respective divided blocks as a block repre 
sentative value. The method for obtaining the block repre 
sentative value is described later in detail. In a fluorescent 
lamp block average value calculating circuit 2, block rep 
resentative values included in a fluorescent lamp white 
signal area are selected from among the block representative 
values obtained by the block representative value calculating 
circuit 1, and an average value and the number of the 
selected block representative values are obtained as a fluo 
rescent lamp block average value and the number of fluo 
rescent lamp blocks, respectively. The fluorescent lamp 
white signal area is defined as follows: An area around 
which the image signals from white subjects irradiated by a 
fluorescent lamp are distributed is defined as the fluorescent 
lamp white signal area. This fluorescent lamp white signal 
area can be expressed in a color-difference signal plane. An 
example of the fluorescent lamp white signal area is 
described later in detail in the explanation of the operation 
of an auto white balance adjusting device provided by this 
embodiment. The fluorescent lamp block average value 
calculating circuit 2 counts the number of the selected block 
representative values to obtain the number of blocks the 
representative values of which are included in the fluores 
cent lamp white signal area (the number offiuorescent lamp 
blocks). 
A solar/tungsten light block average value calculating 

circuit 3 selects the block representative values belonging to 
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a solar/tungsten light white signal area from among all the 
block representative values, and obtains an average value of 
the selected block representative values (a solar/tungsten 
light block average value) and the number of the selected 
blocks (the number of the solar/tungsten light blocks). The 
solar/tungsten light white signal area is defined as follows: 
An area around which the image signals from white subjects 
irradiated by sunlight or light of a tungsten lamp are dis 
tributed is defined as the solar/tungsten light white signal 
area. An example of the Solar/tungsten light white signal 
area is described later in detail in the explanation of the 
operation of an auto white balance adjusting device provided 
by this embodiment. 
A subject luminance is inputted from a subject luminance 

input terminal of a fluorescent lamp block weighting circuit 
4 simultaneously when the fluorescent lamp block average 
value and the number of the fluorescent lamp blocks are 
inputted to the fluorescent lamp block weighting circuit 4 
from the fluorescent lamp block average value calculating 
circuit 2. The fluorescent lamp block weighting circuit 4 
calculates a fluorescent lamp block weighting factor based 
on the inputted data, multiplies the fluorescent lamp block 
average value and the number of the fluorescent lamp blocks 
by the fluorescent lamp block weighting factor to obtain a 
weighted fluorescent lamp block average value and a 
weighted number of the fluorescent lamp blocks. 
A Solar/tungsten light block weighting circuit 5 calculates 

a solar/tungsten light weighting factor based on the solar/ 
tungsten light block average value inputted from the solar/ 
tungsten light block average value calculating circuit 3 
through a predetermined procedure, and multiplies the solar/ 
tungsten light block average value and the number of the 
Solar/tungsten light blocks by the solar/tungsten light 
weighting factor to obtain a weighted solar/tungsten light 
block average value and a weighted number of the solar/ 
tungsten light blocks. 
The above explained circuits of the fluorescent lamp 

block average value calculating circuit 2, the solar/tungsten 
light block average value calculating circuit 3, the fluores 
cent lamp block weighting circuit 4 and the solar/tungsten 
light block weighting circuit 5 enable appropriate white 
balance adjusting in the fluorescent lamp light and solar/ 
tungsten light. 

In this embodiment, the components which enable appro 
priate white balance adjusting for subjects irradiated by light 
Sources (illuminations) other than definite fluorescent lamp, 
Solar and tungsten lights are additionally utilized. The com 
ponents are a brightest block searching circuit 8, a brightest 
block average value calculating circuit 9 and a brightest 
block weighting circuit 10. 
The brightest block searching circuit 8 selects the bright 

est block of all the blocks in the image signal. The brightest 
block has the highest luminance of the blocks among which 
the R, G and B components of the block representative value 
indicate respective predetermined R, G and B threshold 
values or more. The brightest block searching circuit 8 
outputs the representative value of the brightest block (the 
brightest block representative value). 
The brightest block average value calculating circuit 9 

obtains a brightest block signal area based on the brightest 
block representative value inputted from the brightest block 
Searching circuit 8. An area around which the brightest block 
representative values of a predetermined color are distrib 
uted is defined as the brightest block signal area. An example 
of the brightest block signal area is explained later in detail. 
The brightest block average value calculating circuit 9 
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8 
selects the block representative values included in the 
brightest block signal area from among the block represen 
tative values inputted from the block representative value 
calculating circuit 1, and obtains an average value of the 
selected block representative values (a brightest block aver 
age value) and the number of the selected blocks (the 
number of the brightest blocks). 
The brightest block average value and the number of the 

brightest blocks are inputted to a brightest block weighting 
circuit 10 from the brightest block average value calculating 
circuit 9. The brightest block weighting circuit 10 obtains a 
brightest block weighting factor based on the brightest block 
average value, and multiplies the brightest block average 
value and the number of the brightest blocks by the brightest 
block weighting factor to obtain a weighted brightest block 
average value and a weighted number of the brightest 
blocks. 
A white balance adjusting signal calculating circuit 6 

calculates a white balance adjusting signal based on the 
weighted values obtained by the fluorescent lamp block 
weighting circuit 4, the solar/tungsten light block weighting 
circuit 5 and the brightest block weighting circuit 10 obtain 
the respective weighted values. 
The white balance adjusting signal calculating circuit 6 

combines the weighted block average values proportionally 
to the ratio of the weighted numbers of the fluorescent lamp, 
Solar/tungsten light and brightest blocks, and obtains the 
white balance adjusting signal based on the combined value. 
A white balance adjusting circuit 7 adjusts the image 

signal through the white balance adjusting signal. The image 
signal white-balance-adjusted by the white balance adjust 
ing circuit 7 is outputted from an image signal output 
terminal. 
The white balance is adjusted in the above-structured auto 

white balance adjusting device according to the following 
procedure: 
At the first stage, an image signal (R,G,B) is inputted to 

the block representative value calculating circuit 1 from its 
input terminal. As shown in FIG. 2, the image signal is 
divided into a plurality of blocks by the block representative 
value calculating circuit 1, then block representative values 
of the respective divided blocks are obtained. For instance, 
an average value of the signals from all pixels (R,G,B) in 
the block is used as the representative value. An average 
value of the signals from the pixels sampled in the block, 
that from all pixels in a part of the block and a median or a 
mode of the image signal of the block can be used as the 
representative value. 
At the second stage, the block representative values 

obtained by the block representative value calculating circuit 
1 are processed in the fluorescent lamp block average value 
calculating circuit 2, the solarltungsten light block average 
value calculating circuit 3, the brightest block searching 
circuit 8 and the brightest block average value calculating 
circuit 9 through predetermined procedures, respectively. 

In a fluorescent lamp block average value calculating 
circuit 2, block representative values included in a fluores 
cent lamp white signal area are selected based on the block 
representative values, and an average value and the number 
of the selected block representative values are obtained as a 
fluorescent lamp block average value and the number of 
fluorescent lamp blocks, respectively. FIG.3 represents an 
example of the fluorescent lamp signal area in the DG-DI 
plane (the color-difference signal plane). The values of DG 
and DI axes are defined by 

Page 19 of 28



5,659,357 
9 

DI-(B-R)2 (b) 

In this example, the block representative value (R,G,B) 
is converted to a point in the DG-DI plane by the above 
equations. When the converted point is included in the 
rectangular area shown in FIG. 3, the block corresponding to 
the point is selected as a block belonging to the fluorescent 
lamp white signal area. It can be also preferable to use 
another-shaped area suitable for a recording/reproducing 
apparatus or a subject to be imaged as the fluorescent lamp 
white signal area. The color-difference signal plane can be 
defined by equations other than the above (a) and (b). 
The solar/tungsten light block average value calculating 

circuit 3 selects the block representative values belonging to 
a solar/tungsten light white signal area based on the block 
representative values, and obtains an average value of the 
selected block representative values (a solarltungsten light 
block average value) and the number of the selected blocks 
(the number of the solar/tungsten light blocks). FIG. 4 
represents an example of the solar/tungsten light white 
signal area in the DG-DI plane. The values of DG and DI 
axes in FIG. 4 are defined by the above equations (a) and (b). 
When the converted point is included in the rectangular area 
shown in FIG. 4, the block corresponding to the point is 
selected as a block belonging to the solarltungsten light 
white signal area, as in FIG. 3. 
The brightest block searching circuit 8 chooses the blocks 

the R,G,B components of which are larger than respective 
predetermined R, G and B threshold values, and selects a 
blockhaving the highest luminance out of the chosenblocks 
as the brightest block in the image signal. The luminance L 
is defined by 

In this embodiment, the luminance defined by an equation 
other than these above equations can be used. 
The brightest block searching circuit 8 outputs the rep 

resentative value of the brightest block (the brightest block 
representative value) obtained by the selection to the bright 
est block average value calculating circuit 9. 
The brightest block average value calculating circuit 9 

obtains a brightest block signal area based on the brightest 
block representative value inputted from the brightest block 
searching circuit 8. A method for obtaining the brightest 
block signal area is described by reference to FIG. 5. An 
inputted brightest block representative value is plotted in the 
DG-DI plane. The values (DI BR, DG BR) in the DG-DI 
plane are calculated from the values of the R, G and B 
components of the brightest block representative value by 
the equations (a) and (b). The line segment linking the origin 
and the point (DI BR, DG BR) is set in the DG-DI plane. 
A rectangular area including the line segment and having 
sides parallel to the line segment is defined as the brightest 
block signal area (FIG. 5). In this example, the length of the 
sides parallel to the line segment linking the origin and the 
point (DI BR, DG BR) is predetermined times as long as 
that of the line segment. The length of the sides perpendicu 
lar to the line segment is predetermined. 
The brightest block signal area can be determined by 

another method than described above. 
The brightest block average value calculating circuit 9 

selects the block representative values belonging to the 
brightest block signal area based on the block representative 
values sequentially inputted from the block representative 
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10 
value calculating circuit 1, and obtains an average value of 
the selected block representative values (a brightest block 
average value) and the number of the selected blocks (the 
number of the brightest blocks). 
At the third stage, further calculation processing is per 

formed using the signal data obtained at the above two 
stages, such as the block average values and the number of 
blocks. The processing at the third stage is described below. 
A subject luminance is inputted from a subject luminance 

input terminal of a fluorescent lamp block weighting circuit 
4 simultaneously when the fluorescent lamp block average 
value and the number of the fluorescent lamp blocks are 
inputted to the fluorescent lamp block weighting circuit 4 
from the fluorescent lamp block average value calculating 
circuit 2. The fluorescent lamp block weighting circuit 4 
calculates a fluorescent lamp block weighting factor based 
on the inputted data through a predetermined procedure. A 
method for calculating this weighting factor is described 
below, where the subject luminance is denoted as BV, the 
fluorescent lamp block average value as (RF, G F, BF) and 
a saturation of the fluorescent lamp block average value as 
SF. The saturation S is defined by 

The DI and DG values for the fluorescent lamp block 
average value (RF, G F. BF) is obtained by the equations 
(a) and (b). The SF can be obtained by applying the above 
obtained DI and DG values to the equation (c). 

According to this weighting factor determining method, a 
smaller fluorescent lamp block weighting factor W Fis set 
up when the subject luminance is higher in order to prevent 
the color failure arising out of a white Subject irradiated by 
a fluorescent lamp and green grass in Sunlight. A high 
subject luminance indicates a bright subject, suggesting that 
the subject is in sunlight rather than irradiated by a fluores 
cent lamp. The image signals derived from green grass in 
sunlight are possibly included in the fluorescent lamp white 
signal area rather than those from a white subject irradiated 
by a fluorescent lamp. When the subject luminance is high, 
the effect of the white balance adjusting for the subject 
irradiated by a fluorescent lamp is required to be diminished 
by decreasing the fluorescent lamp block weighting factor, 
which weights the fluorescent lamp block average value, to 
a small value near zero. The fluorescent lamp block weight 
ing factor can be determined using predetermined threshold 
values of BV0, BV1, BV2 and BV3 by the following rule: 

(1) If BV<BV0, then W F=1.0 
(2) If BV0sBV<BV1, then W F=0.75 
(3) If BV1sBV<BV2, then W F=0.5 
(4) If BV2sBV<BV3, then WF-0.25 
(5) If BV3sBV, then W F=0.0 

Where BVO<BVCBV2<BV3. 
In the above rule, the WFis determined only based on the 

subject luminance BV. In another example, the saturation of 
the fluorescent lamp block average value SF is additionally 
adopted as a parameter. When the SF is sufficiently small, 
the fluorescent lamp block weighting factor is set at 1, 
irrespective of values of the subject luminance. The above 
rule is exemplified using a predetermined threshold value of 
SOF as follows: 

(1) If S FCSO F, then W F=1.0 
(2) If S FeSOF and BV<BV0, then W F=1.0 
(3) If S FeSOF and BV0sBV<BV1, then W F=0.75 
(4) If S FeSOF and BV1sBV<BV2, then W F=0.5 
(5) If S FeSOF and BV2sBV<BV3, then WF=0.25 
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(6) If S FeSOF and BV3sBV, then W F=0.0 
An example of the method for determining the fluorescent 

lamp block weighting factor has been described. The 
essence of this determining method is to set the fluorescent 
lamp block weighting factor WF at a small value when the 
subject luminance BV is high, and to set at 1, irrespective of 
values of the subject luminance when the saturation is 
sufficiently small. In addition, the fluorescent lamp block 
weighting factor can be set at a small value, irrespective of 
values of the BV when the saturation S F is very large. 
Instead of the above rule, the SF can be obtained using a 
specific function f(RF, G F, BF) of the variable fluorescent 
lamp block average value and subject luminance BV. 
The fluorescent lamp blockweighting factorWF obtained 

by this method enables the following: When the subject 
luminance BV is low, which suggests that the subject is 
possibly irradiated by a fluorescent lamp, the white balance 
adjusting removes the effect of the illumination with a 
fluorescent lamp. When the subject luminance BV is high, 
which suggests that the subject is possibly green grass in the 
Solar light, the white balance adjusting relating to light of a 
fluorescent lamp is diminished. 
The fluorescent lamp block weighting circuit 4 multiplies 

the fluorescent lamp block average value and the number of 
the fluorescent lamp blocks by the fluorescent lamp block 
weighting factor determined by the above method. 
A Solar/tungsten light block average value is inputted to 

the solar/tungsten light blockweighting circuit 5. The solar/ 
tungsten light block weighting circuit 5 determines a solard 
tungsten light block weighting factor based on the inputted 
data through a predetermined procedure. An example of the 
method for determining the solar/tungsten light block 
weighting factor is described below. 
The solar/tungsten light block average value is denoted as 

(RD, G D, BD), and a saturation of the solariftungsten light 
block average value as SD. The saturation S D is obtained 
by the equation (c), as the aforementioned S F. 

According to this determining method, the solar/tungsten 
light block weighting factor WD is set at a small value when 
the S D is large. The following rule using a predetermined 
threshold value of SO D exemplifies this determining 
method: 

(1) If S D<SO D, then W D=1.0 
(2) If S DeSO D, then W D=0.5 
Another method for determining the solar/tungsten light 

block weighting factor W D can be adopted, rather than the 
above rule. For instance, W D can be obtained using a 
specific function f (R D, G D, BD) of the variable solar/ 
tungsten light block average value (RD, G D, BD) instead 
of the above rule using the SD. The solar/tungsten light 
block Weighting factor obtained according to this method 
prevents excessive adjustment of white balance when the 
human eye cannot be thoroughly adapted to the circum 
stances as in a sunset. 
The solar/tungsten light block weighting circuit 5 multi 

plies the solar/tungsten light block average value and the 
number of the solar/tungsten light blocks by the solar/ 
tungsten light block weighting factor determined by the 
above method. 
A brightest block average value and the number of the 

brightest blocks are inputted to the brightest block weighting 
circuit 10 from the brightest block average value calculating 
circuit 9. The brightest block weighting circuit 10 obtains a 
brightest block weighting factor based on the inputted data 
through a predetermined procedure. An example of the 
method for calculating the brightest block weighting factor 
is described below. 
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12 
The brightest block average value is denoted as (RB, G 

B, BB), and a saturation of the brightest blockaverage value 
as SB. The saturation SB is obtained by the equation (c), 
as the S F. 

This method for determining the brightest block weight 
ing factor W B is determined by the following rule using 
predetermined threshold values of SOB, S1 B: 

(1) If S B <SOB, then W. B=1.0 
(2) IFSOBsSB and (BB2RB or 2*GB-RB-BBs.O), 

then W. B=0.0 

(3) If SOB<SBsS1B and (BB-RB and 2*GB-RB-B 
B>0), then WB=1.0 

(4) IFS1 BCSB and (BB-RB and 2*GB-RB-BB>0), 
then W BeO.75 

Where SOBCS1 B. 
In this rule, the brightestblockweighting factor WB is set 

at Zero when B B2R B or 2*G B-R B-B Bis0. The 
brightest block representative value satisfying the described 
conditions suggests that the image is possibly derived from 
the blue sky. Under these conditions, the white balance 
adjusting using a brightest block weighting factor of unity, 
which strongly reflects on the state of the brightest block, 
easily causes the color failure. The above described is an 
example of the methods for determining the brightest block 
weighting factor. The brightest block weighting factor can 
be appropriately determined depending on the conditions 
under which a recording/reproducing apparatus equipped 
with the device provided by the present invention is used, 
such as what light sources are mainly used, what subjects are 
mainly imaged. 
The brightest block weighting circuit 10 multiplies the 

brightest block average value and the number of the bright 
estblocks by the weighting factor determined by the above 
method. 
At the fourth stage, a white balance adjusting signal 

calculating circuit 6 performs a calculation for obtaining a 
white balance adjusting signal based on the weighting 
factors, the weighted average values and the weighted 
numbers of blocks inputted from the fluorescent lamp block 
weighting circuit 4, the solar/tungsten light block weighting 
circuit 5 and the brightest block weighting circuit 10. 
The white balance adjusting signal calculating circuit 6 

combines the weighted average values proportionally to the 
ratio of the weighted numbers of blocks in order to obtain 
the white balance adjusting signal. In this operation, a ratio 
of contribution of the fluorescent lamp blocks, the solar/ 
tungsten light blocks and the brightest blocks to the white 
balance adjusting signal (a ratio of combination) is first 
obtained by 

where M. F. MD and MB are ratios of combination of the 
fluorescent lamp blocks, the solar/tungsten light blocks and 
the brightest blocks, respectively. CNT F, CNTD and CNT 
B are the numbers of the fluorescent lamp blocks, the 
solar/tungsten light blocks and the brightest blocks, respec 
tively. The W*CNT in each above equation is a weighted 
number of the blocks. The ratio of combination is a ratio of 
the weighted number of the blocks of a light source (one out 
of the fluorescent lamp, the solar/tungsten light and the 
brightest light) to the number of all blocks. 
A mixed signal (Rmix, Gmix, Bmix) is obtained based on 

the ratios of combination for the respective light sources by 
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RmixM FR FMDRD-MBRB (g) 

(h) 

(i) 

The white balance adjusting signals of Radjand Badjare 
obtained based on the three components of the mixed signal 
by 

Gmix=MFGFMDGDMBGB 

MixM FBFM DBD+MBBB 

Radj=Gmix-Pmix 

Badj=Gmix-Bmix 

At the last (fifth) stage, an auto white balance adjusting 
circuit 7 adjusts the white balance for the inputted image 
signal using the white balance adjusting signal. The auto 
white balance adjusting circuit 7 adds the white balance 
adjusting signals of Radj and Bad to the R and B compo 
nents of all image pixels, respectively in order to adjust the 
white balance. 

Instead of using the above mentioned Radj and Badj, 
MAX-Ranix, MAX-Gmix and MAX-Bmix can be used as 
the white balance adjusting signals after obtaining MAX= 
max (Rmix, Gmix, Bmix). The operator max (a, b, . . . ) 
means selecting a maximum value out of all values in the 
parentheses. 

In this embodiment, the white balance adjusting can be 
influenced by the image signal information of the brightest 
block. Consequently, the white balance adjusting can be 
appropriately applied to the image derived from a subject 
irradiated by a light source other than the predetermined 
OS 

In the second embodiment, the concept of uniformity of 
an image is introduced to reduce the color failure due to the 
images of chromatic-colored subjects, when the white bal 
ance of an image signal, a large part of which is derived from 
chromatic-colored subjects, is adjusted. The screen is 
divided into a plurality of regions. The blocks of the image 
signal are separated into several groups, in each of which the 
respective regions of the screen are included. The uniformity 
of each group is obtained. When the image of the group is 
Substantially uniform, it is judged that most of the group is 
probably occupied by an image derived from a chromatic 
colored subject. The white balance adjusting is not applied 
to the above group. 

FIG.7 exemplifies the grouping of the blocks of the image 
signal. In this embodiment, the screen is divided into a 
plurality of regions of 100, 110, 120, 130 and 140, as shown 
in FIG. 7. The regions correspond to the respective groups. 
The grouping method is not limited to this example. 
The uniformities are obtained for the respective groups. 

The uniformity of the p-th group U (p) is defined by 

where DI(i,j) and DG (i,j) mean the values of DI and DG 
at a position (i,j) (i,j: integer) of a block when the block is 
determined as shown in FIG.7 and the position is defined by 
a matrix. Umax is a pre-determined constant. The operator 
min (a, b, . . . ) means Selecting a minimum value out of all 
values in the parentheses. 
The operator X in the above equation of Ux (p) means 

Summing with respect to i and j when the blocks of (i,j) and 
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14 
(i+1,j) are included in the p-th Group. The operator X in the 
above equation of Uy (p) means summing with respect to i 
andjwhen the blocks of (i,j) and (i,j-1) are included in the 
p-th Group. 
When the uniformity is defined by the above equations, 

the less difference between neighboring blocks, that is the 
more uniform, the smaller the uniformity U is. 
The uniformity of a group is compared with a predeter 

mined threshold value. When the uniformity U of the group 
is smaller than the threshold value, the group is judged to be 
uniform. The block representative values of the blocks 
included in the group judged to be uniform are not used for 
calculating the signal for the white balance adjusting. This 
results in the white balance adjusting in which the influence 
of uniform parts of the image is diminished. 

FIG. 6 is a block diagram showing the structure of an 
example according to the second embodiment. When an 
element shown in FIG. 6 has a function similar to that shown 
in FIG. 1, the same number is given to the element as that 
of the corresponding element in FIG. 1, then the description 
of the element is omitted. 
The structure shown in FIG. 6 has a uniformity calculat 

ing circuit 11 and a uniform block eliminating circuit 12 in 
addition to the structure shown in FIG. 1. The block repre 
sentative values are inputted from the block representative 
value calculating circuit 1 to the uniformity calculating 
circuit 11. The uniformity calculating circuit 11 separates the 
block representative values into a predetermined number of 
groups. The uniformity of the respective groups is calculated 
using the aforementioned equations (), (k) and (1). The 
uniformity calculating circuit 11 compares the uniformity U 
of the respective groups with a predetermined threshold 
value. When the uniformity of a group is smaller than the 
threshold value, the number of the group or the information 
of the blocks belonging to the group is outputted to the 
uniform block eliminating circuit 12. 

In this embodiment, the respective block representative 
values outputted from the block representative value calcu 
lating circuit 1 are inputted to the fluorescent lamp block 
average value calculating circuit 2, solar/tungsten light 
block average value calculating circuit 3 and brightest block 
average value calculating circuit 9 through the uniform 
block eliminating circuit 12. The uniform block eliminating 
circuit 12 eliminates the block representative values of the 
blocks belonging to a substantially uniform group based on 
the information from the uniformity calculating circuit in 
order to prevent the representative values of the blocks 
belonging to a substantially uniform group from being 
inputted to the fluorescent lamp block average value calcu 
lating circuit 2, solariftungsten light block average value 
calculating circuit 3 and brightest block average value 
calculating circuit 9. In the other circuits, the calculation as 
shown in the first embodiment is subsequently carried out 
using the remaining block representative values. The white 
balance adjusting is carried out based on the above calcu 
lation. 

Although the equations (), (k) and (I) are used for 
obtaining the uniformity in the above description, the uni 
formity defined by other equations can be utilized in this 
embodiment. For instance, the equations shown below are 
usable for defining the uniformity. . 

U (p)=Ux (p)+Uy (p) 

In addition, the equations shown below is usable. 
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In addition, the equations shown below is also usable. 
Ux (p)=XXI(DI (i,j)-DI (i+1, j)+IDG (i,j)-DG (i+1,j)l} 

Uy (p)=XXI(DI (i,j)-DI (i, j+1)+DG (i,j)-DG (i, j+1)} 

U (p)=Ux (p)+Uy (p) 

The uniformity of the group is also utilized in the third 
embodiment, as in the second. In the second embodiment, 
the substantially uniform groups are obtained based on the 
uniformity, and the block representative values of the blocks 
belonging to the substantially uniform groups are omitted so 
as not to be used for calculating a signal for the white 
balance adjusting. In contrast, the block representative val 
ues are ranked in this third embodiment based on their 
uniformities. The contribution of the block representative 
values to the white balance adjusting is decided according to 
the rank. 

FIG. 8 is a block diagram showing an example of the 
structure according to the third embodiment. When an 
element shown in FIG. 8 has a function similar to that shown 
in FIG. 6, the same number is given to the element as that 
of the corresponding element in FIG. 6, then the description 
of the element is omitted. 

In FIG. 8, the uniformity calculating circuit 11 obtains the 
uniformity U of the respective groups, and outputs the 
uniformity U of each group to a fluorescent lamp uniform 
block weighting circuit 13, solar/tungsten light uniform 
block weighting circuit 14 and brightest uniform block 
weighting circuit 15. 
The fluorescent lamp uniform block weighting circuit 13, 

solar/tungsten light uniform block weighting circuit 14 and 
brightest uniform block weighting circuit 15 weight the 
block representative values inputted from the block repre 
sentative value calculating circuit 1 based on the uniformity 
obtained by the uniformity calculating circuit 11. The more 
uniform a group is, that is, the lower the uniformity U that 
the group has, the smaller weighting factor is set on the 
group in this weighting. For instance, a uniform block 
weighting factor is defined by the following rule: 

(1) If UCU0, then UW=0.0 
(2) If U0sU<U1, then UW-0.25 
(3) If U1s U<U2, then UW=0.5 
(4) If U2s U<U3, then UW=0.75 
(5) If U3s U, then UW=1.0 

where U0<U1<U2<U3, and U0, U1, U2 and U3 mean 
predetermined threshold values, respectively. 
The above described rule is only an example of the rules 

for defining the uniform block weighting factor. The block 
representative values can be weighted by the same or 
different rule among the fluorescent lamp uniform block 
weighting circuit 13, solar/tungsten light uniform block 
weighting circuit 14 and brightest uniform block weighting 
circuit 15. 
The fluorescent lamp uniform block weighting circuit 13, 

solar/tungsten light uniform block weighting circuit 14 and 
brightest uniform block weighting circuit 15 multiply all the 
block representative values inputted from the block repre 
sentative value calculating circuit 1 by the weighting factors 
calculated by the fluorescent lamp uniform block weighting 
circuit 13, solar/tungsten light uniform block weighting 
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circuit 14 and brightest uniform block weighting circuit 15. 
The fluorescent lamp uniform block weighting circuit 13, 
solarltungsten light uniform block weighting circuit 14 and 
brightest uniform block weighting circuit 15 then output the 
results to the fluorescent lamp block average value calcu 
lating circuit 2, solar/tungsten light block average value 
calculating circuit 3 and brightest block average value 
calculating circuit 9, respectively. 
The fluorescent lamp block average value calculating 

circuit 2, Solar/tungsten light block average value calculat 
ing circuit 3 and brightest block average value calculating 
circuit 9 calculate the respective average values of the 
blocks based on the weighted block representative values, as 
in the first embodiment. These average value calculating 
circuits need to select the blocks included in the fluorescent 
lamp white signal area or in the brightest block signal area 
when the respective blockaverage values are calculated. The 
block representative values which are not weighted are used 
for the selection of the blocks. In this embodiment, the 
output from the block representative value calculating cir 
cuit 1 is inputted to the fluorescent lamp block average value 
calculating circuit 2, solar/tungsten light block average 
value calculating circuit 3 or brightest block average value 
calculating circuit 9. 

In this embodiment, the white balance adjusting signal is 
obtained based on the block average values calculated from 
the weighted block representative values, as in the first 
embodiment. 

According to this embodiment, the more uniform a group 
is, the Smaller uniform block weighting factor is set on the 
group, leading to Smaller contribution of the uniform groups 
to the white balance adjusting signal. This prevents the color 
failure for the image derived from a chromatic subject, and 
enables precise white balance adjusting appropriate to the 
1mage. 
The white balance of the image taken in a sunset is 

appropriately adjusted according to the fourth embodiment. 
In this embodiment, means for determining whether the 
image is taken in a sunset are added to the structure provided 
by the third embodiment. The white balance adjusting signal 
is controlled according to the decision made by the added 
means. FIG. 9 is a block diagram showing an example of the 
structure according to the fourth embodiment. When an 
element shown in FIG.9 has a function similar to that shown 
in FIG. 6, the same number is given to the element as that 
of the corresponding element in FIG. 6, then the description 
of the element is omitted. 

In FIG. 9, a signal is inputted from the uniformity 
calculating circuit 11, the fluorescent lamp block average 
value calculating circuit 2. the solar/tungsten light block 
average value calculating circuit 3, the solar light block 
number counting circuit 16 or the tungsten light block 
number counting circuit 17 to a sunset determining circuit 
18. 
The solar light block number counting circuit 16 and the 

tungsten light block number counting circuit 17 count the 
numbers of the blocks included in the solar light white signal 
area and in the tungsten light white signal area, respectively, 
after the block representative values are inputted from the 
block representative value calculating circuit 1. The solar 
and tungsten light white signal areas are defined as follows: 
An area around which the image signals from white subjects 
irradiated by Sunlight or light of a tungsten lamp are dis 
tributed is defined as the solar or tungsten light white signal 
area. The solar and tungsten light white signal areas in the 
DG-DI plane are shown in FIG. 11. The sum of the solar and 
tungsten light white signal areas does not have to coincide 
with the solar/tungsten light white signal area defined 
before. 

Page 23 of 28



5,659,357 
17 

The sunset determining circuit 18 comprises a region 
uniformity calculating section 20, sky image detecting sec 
tion 21, a first block number comparing section 22, a second 
block number comparing section 23 and a sunset image 
detecting section 24. 
The region uniformity calculating section 20 calculates an 

upper, right and left uniformities based on the uniformities 
of the groups inputted from the uniformity calculating 
circuit 11. The screen is divided into upper, right and left 
regions. The upper uniformity is calculated through a pre 
determined procedure based on the uniformities of the 
groups included in the upper region. The right and left 
uniformities are calculated similarly to the upper uniformity. 
For instance, the sum or a maximum value of the uniformi 
ties of the groups belonging to the region can be used as the 
uniformity of the regions. 
The obtained uniformities of the regions are inputted to 

the sky image detecting section 21. The sky image detecting 
section 21 determines whether the image signal is mainly 
derived from the sky based on the region uniformities. When 
at least one of the region uniformities are smaller than a 
predetermined threshold value, the region is uniform and the 
image displayed in the region is probably derived from the 
sky. The sky image detecting section 21 determines that the 
image is mainly derived from the sky when at least one of 
the region uniformities is smaller than the threshold value, 
and then outputs a signal indicating the determination. 
The first block number comparing section 22 determines 

which influences the input image signal more, the illumina 
tion by afluorescent lamp or by solar/tungstenlight. The first 
block number comparing section 22 compares the number of 
the fluorescent lamp blocks inputted from the fluorescent 
lamp block average value calculating circuit 2 with that of 
the solar/tungsten light blocks inputted from the solard 
tungsten light block average value calculating circuit 3, then 
outputs a result of the comparison. 
The second block number comparing section 23 deter 

mines which influences the input image signal more, sun 
light or light of a tungsten lamp. The second block number 
comparing section 23 compares the number of the solar light 
blocks inputted from the solar light block number counting 
circuit 16 with that of the tungstenlightblocks inputted from 
the tungsten light block number counting circuit 17, then 
outputs a result of the comparison. 
The sunset image detecting section 24 determines whether 

the input image signal is mainly derived from the sky in a 
sunset based on the signals inputted from the sky image 
detecting section 21, the first block number comparing 
section 22 and the second block number comparing section 
23. The Sunset image detecting section 24 judges that the 
input image signal is derived from the sky in a sunset, and 
outputs a sunset signal when the sky image detecting section 
21 has judged that the input image signal is mainly derived 
from the sky, the first block number comparing section 22 
has judged that the number of solar/tungsten light blocks is 
larger than that of fluorescent lamp blocks, and the second 
block number comparing section 23 has judged that the 
number of solar light blocks is larger than that of tungsten 
light blocks. 

This sunset signal is inputted to the solarltungsten light 
block weighting circuit 5 and brightest block weighting 
circuit 10. 
The solarltungsten light block weighting circuit 5 and 

brightest block weighting circuit 10 calculate the solar/ 
tungsten light block and brightest block weighting factors, 
respectively, basically in the same manner as in the first 
embodiment. In this embodiment, these circuits additionally 
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have the function of changing the weighting factors accord 
ing to the inputted Sunset signal. 
When the solarltungsten light block weighting circuit 5 

receives the Sunset signal indicating that the image is 
derived from the sky in a Sunset, the solar/tungsten light 
block weighting circuit 5 changes the Solar?tungsten light 
block weighting factor WD into zero or a value near zero in 
order to remove the influence of the image derived from the 
sky on the white balance adjusting. With respect to the 
solar/tungsten light block average value, a white balance 
adjusting signal is calculated using the changed Solar/ 
tungsten light block weighting factor. 
The brightest block weighting circuit 10 has the function 

of changing the brightest block weighting factor according 
to the sunset signal inputted the brightest block weighting 
circuit 10. In this embodiment, it is determined which the 
brightest block average value inputted from the brightest 
blockaverage value calculating circuit 9 is more close to, the 
fluorescent lamp white signal area or the solar/tungstenlight 
white signal area. The brightest block weighting factor is 
changed according to the determination. For instance, the 
more close to the solar/tungsten light white signal area the 
brightest block average value is, the smaller value the 
brightest block weighting factor is made. 
An example of the determination of which the brightest 

block average value is more close to, the fluorescent lamp 
white signal area or the solar/tungstenlight white signal area 
is shown hereafter. The DIB and DG B are obtained by 
putting the brightest block average value (RB, GB, BB) 
into the equations (a) and (b). When the obtained DIB is less 
than Zero and the obtained DGB is less than -DIB, the 
brightest block average value is judged to be close to the 
fluorescent lamp white signal area. Otherwise, the brightest 
block average value is judged to be close to the solar/ 
tungsten light white signal area. 
The brightest block weighting circuit 10 makes the bright 

est block weighting factor a not very small value when the 
brightest block average value is found to be close to the 
fluorescent lamp white signal area. The brightest block 
weighting circuit 10 changes the brightest block weighting 
factor into a very small value near zero when the brightest 
blockaverage value is found to be close to the solar/tungsten 
light white signal area. 
The influence of blocks having a chromaticity close to the 

brightest block on the white balance adjusting can be 
reduced by changing the brightest block weighting factor 
when the brightest blockhas a chromaticity close to the solar 
light. This enables white balance adjusting more appropriate 
to a subject to be imaged. The sunset detecting circuit 18 is 
applied to the structure according to the third embodiment 
(FIG. 8), resulting in a structure shown in FIG. 9. The sunset 
detecting circuit 18 can be applied to the structures accord 
ing to the first and second embodiments. 
A modified example according to the fourth embodiment 

is shown in FIG. 12. In the structure shown in FIG. 12, a 
direction of the ground in the screen can be inputted to 
render the judgment by the sky image detecting section 21 
more rapid and precise. When an element shown in FIG. 12 
has a function similar to that shown in FIG. 9, the same 
number is given to the element as that of the corresponding 
element in FIG. 6, then the description of the element is 
omitted. 

In the structure shown in FIG. 12, a ground direction 
signal inputted from a ground direction input terminal is 
introduced to the sunset determining circuit 18. When a user 
inputs the direction of the ground in the screen through 
means for inputting the direction of the ground (not shown 
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in FIG. 12), a signal indicating the direction of the ground 
is inputted to the Sunset determining circuit 18 via the 
ground direction input terminal. 
The sunset determining circuit 18 judges a region located 

opposite to the inputted direction of the ground to be in the 
direction of the sky. The ground direction signal is inputted 
to the sky image detecting section 21. The sky image 
detecting section 21 determines whether the image which is 
judged to be in the direction of the sky by the ground 
direction signal is mainly derived from the sky by compar 
ing the uniformity of the region located in the direction with 
a predetermined threshold value. The other calculations in 
this modified example performed as those in FIG. 9. 

In this modified example, mean for inputting the direction 
of the ground is added. The determination of whether a part 
showing the sky is large out of the image signal can be more 
appropriately and rapidly made. 
As described above, white balance adjusting appropriate 

to respective illumination sources can be achieved according 
to the present invention even when subjects are irradiated by 
plural illumination sources or by illumination sources which 
are not predetermined, as well as by a fluorescent lamp or by 
the solar light. 

According to the present invention, the white balance 
adjusting in which the color failure is reduced can be further 
achieved by diminishing the contribution of a uniform part 
of the image when a large part of the image signalis derived 
from chromatic subjects. 

According to the present invention, the white balance for 
an image taken in a sunset is prevented from overadjusting 
to make the image vivid by removing the influence of a 
Sunset-colored part of the image on the white balance 
adjusting when the image is mainly derived from the sky in 
a SunSet, 

According to the present invention, the determination of 
whether a part showing the sky is large out of the image 
signal can be more appropriately and rapidly made to realize 
a more appropriate and rapid judgment on a Sunset by 
pointing out the direction of the ground in the screen. 

Parts List 

1 Block representative value calculating circuit 
2 Fluorescent lamp block average value calculating circuit 
3 Solar/tungsten lightblock average value calculating circuit 
4 Fluorescent lamp block weighting circuit 
5 Solar/tungsten lightblockaverage value calculating circuit 
6 White balance adjusting signal calculating circuit 
7 White balance adjusting circuit 
8 Brightest block searching circuit 
9 Brightest block average value calculating circuit 
10 Brightest block weighting circuit 
11 Uniformity calculating circuit 
12 Uniformity block removing circuit 
13 Fluorescent lamp homogeneous block weighting circuit 
14 Solar/tungsten light uniform block weighting circuit 
15 Brightest uniform block weighting circuit 
16 Solar light block number counting circuit 
17 Tungsten light block number counting circuit 
18 Sunset determining circuit 
20 Region uniformity calculating section 
21 Sky image detecting section 
22 First block number comparing section 
23 Second block number comparing section 
24 Sunset image detecting section 
What is claimed is: 
1. An auto white balance adjusting device comprising: 
a block representative value calculating circuit for divid 

ing an input image signal into blocks, and for obtaining 
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a block representative value of the respective blocks 
representing the image signal; 

a brightest block searching circuit for searching the blocks 
having the representative values the respective R, G, B 
components of which are greater than predetermined 
threshold R, G, B values, and for determining a block 
having the brightest luminance among the searched 
blocks as the brightest block; 

a brightest block average value calculating circuit for 
obtaining a brightest block signal area, based on the 
block representative value of the brightest block deter 
mined by the brightest block searching circuit, for 
selecting block representative values belonging to the 
blocks of the brightest block signal area, for obtaining 
the number of the selected block representative values 
as the number of the brightest blocks, and for obtaining 
the average value of the selected block representative 
values as a brightest block average value; 

a fluorescent lamp block average value calculating circuit 
for obtaining a fluorescent lamp white signal area, for 
selecting block representative values of the blocks 
belonging to the fluorescent lamp white signal area, for 
obtaining the number of the selected block representa 
tive values as the number of fluorescent lamp blocks, 
and for obtaining the average value of the selected 
block representative values as a fluorescent lamp block 
average value; 

a solar/tungsten light block average value calculating 
circuit for obtaining a solar/tungsten light white signal 
area, for selecting block representative values of the 
blocks belonging to the solar/tungsten light white sig 
nal area, for obtaining the number of the determined 
block representative values as the number of the solar/ 
tungsten light blocks, and for obtaining the average 
value of the determined block representative values as 
the solar/tungsten light block average value; 

a brightest block weighting circuit for determining a 
brightest block weighting factor based on the brightest 
block average value through a predetermined 
procedure, and for obtaining a weighted brightest block 
average value by multiplying the brightest block aver 
age value by the brightest block weighting factor; 

afluorescent lamp block weighting circuit for determining 
a fuorescent lamp block weighting factor, based on at 
least one of the fluorescent lamp block average value or 
a Subject luminance and for obtaining a weighted 
fluorescent lamp block average value by multiplying 
the fluorescent lamp block average value by the fluo 
rescent lamp block weighting factor; 

a solar/tungsten light block weighting circuit, for deter 
mining a solarltungsten light block weighting factor 
based on the Solar/tungsten light block average value 
through a predetermined procedure, and for obtaining a 
weighted solariftungsten light block average value by 
multiplying the solariftungsten light block average 
value by the solar/tungsten light block weighting fac 
tor; 

a white balance adjusting signal calculating circuit for 
generating a white balance adjusting signal by com 
bining the weighted brightest block average value, the 
weighted fluorescent lamp block average value and the 
weighted Solariftungsten light block average value pro 
portionally to the ratio of the numbers of the blocks 
each number of which is weighted by the respective 
weighting factors; and 

a white balance adjusting circuit for adjusting the white 
balance of an image signal using the white balance 
adjusting signal. 
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2. An auto white balance adjusting device in accordance 
with claim 1 further comprising: 

a uniformity calculating circuit for calculating a unifor 
mity of respective groups into which all blocks are 
divided based on the block representative values of the 
blocks belonging to each group; and 

a uniform block eliminating circuit for obtaining a sub 
stantially uniform group by comparing the uniformities 
of the groups outputted from the uniformity calculating 
circuit with a predetermined threshold value and for 
preventing the block representative values of the blocks 
belonging to the substantially uniform group from 
being inputted to the respective brightest, fluorescent 
lamp, and solarltungsten light block average value 
calculating circuits from the block representative value 
calculating circuit in order to perform white balance 
adjusting based on the block representative values of 
the blocks belonging to the groups except the substan 
tially uniform groups. 

3. An auto white balance adjusting device in accordance 
with claim 1 further comprising: 

a uniformity calculating circuit for calculating a unifor 
mity of respective groups into which all blocks are 
divided based on the block representative values of the 
blocks belonging to each group; 

a brightest uniform block weighting circuit for weighting 
the block representative values outputted from the 
block representative value calculating circuit with a 
brightest block weighting factor determined through a 
predetermined procedure depending on the uniformity 
and for outputting a weighted block representative 
value to the brightest block average value calculating 
circuit; 

a fluorescent lamp uniform block weighting circuit for 
weighting the block representative values outputted 
from the block representative value calculating circuit 
with a fluorescent lamp block weighting factor deter 
mined through a predetermined procedure depending 
on the uniformity and for outputting a weighted block 
representative value to said fluorescent lamp block 
average value calculating circuit; and 

a solar/tungsten light uniform block weighting circuit for 
weighting the block representative values outputted 
from the block representative value calculating circuit 
with a solarltungsten light uniform block weighting 
factor determined through a predetermined procedure 
depending on the uniformity and for outputting a 
weighted block representative value to the solar/ 
tungsten light block average value calculating circuit in 
order to obtain the brightest block average value, 
fluorescent lamp block average value and solar/ 
tungsten light block average value by the respective 
brightest, fluorescent lamp, and solarltungsten light 
block average value calculating circuits using the 
weighted block representative values outputted from 
the respective uniform block weighting circuits. 

4. An auto white balance adjusting device in accordance 
with claim 2 further comprising: 

a solar light block number counting circuit for obtaining 
the number of blocks the block representative values of 
which are included in a solar light white signal area; 

a tungsten light block number counting circuit for obtain 
ing the number of blocks the block representative 
values of which are included in a tungsten light white 
signal area; and a sunset determining circuit for deter 
mining whether the image signal is derived from a 
SlimSet, 
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the sunset determining circuit having anregion uniformity 

calculating section to which the uniformities of the 
groups are inputted, and by which an upper uniformity 
is obtained using the inputted uniformities in a prede 
termined upper region of a screen corresponding to the 
input image signal, a right uniformity in a predeter 
mined right region of the screen and a left uniformity 
in a predetermined left region of the screen, 

a sky image detecting section for comparing the upper, 
right and left uniformities with a predetermined thresh 
old value, and for determining that most of the image 
of the input signal shows the sky when at least one of 
the upper, right and left regions is found to be substan 
tially uniform, 

a first block number comparing section for comparing the 
number of blocks inputted from the solar/tungsten light 
blockaverage value calculating circuit with the number 
of blocks inputted from the fluorescent light block 
average value calculating circuit, 

a second block number comparing section for comparing 
the number of the solar light blocks with the number of 
the tungsten light blocks, 

a sunset image detecting section for determining whether 
the image signalis derived from the skyina Sunset, and 
for outputting a sunset determining signal to the Solar/ 
tungsten light block weighting circuit and the brightest 
block weighting circuit when the image is found to be 
derived from the sky by the sky image detecting 
section, the number of the tungsten light blocks is 
found to be larger by the comparison in the first block 
number comparing section and the solar block number 
is found to be larger by the comparison in the second 
comparing section, so that the brightest block weight 
ing circuit generates different weighting factors when 
the brightest block average value is near the area of the 
fluorescent light white signal area or near the solarl 
tungsten light white signal area. 

5. An auto white balance adjusting device in accordance 
with claim 4 wherein the sunset determining circuit obtains 
the upper, right and left uniformities by summing the uni 
formities of the groups included in the respective upper, 
right and left regions. 

6. An auto white balance adjusting device in accordance 
with claim 4 wherein the sunset determining circuit obtains 
the upper, right and left uniformities from a maximum 
uniformity of the groups included in the respective upper, 
right and left regions. 

7. An auto white balance adjusting device in accordance 
with claim 4 wherein the solar/tungsten light block weight 
ing circuit changes the solar/tungsten light block weighting 
factor into zero when the solarltungsten light block weight 
ing circuit receives the sunset determining signal. 

8. An auto white balance adjusting device in accordance 
with claim 7 wherein the brightest block weighting circuit 
decreases the brightest block weighting factor with the 
closer approach of the brightest block average value to the 
solar/tungsten light white signal area than to the fluorescent 
lamp white signal area. 

9. An auto white balance adjusting device in accordance 
with claim 4 further comprising: 

means for inputting the direction of the ground in the 
screen, the sky image detecting section of the sunset 
determining circuit judging the image represented by 
the input image signal to mostly show the sky when 
only the region opposite to the direction of the ground 
inputted from the means for inputting the direction of 
the ground is substantially uniform. 
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10. An auto white balance adjusting device comprising: 
a block representative value calculating circuit for divid 

ing an input image signal into blocks, and for obtaining 
a block representative value of the respective blocks 
representing the image signal; 

a brightest block searching circuit for searching the blocks 
having the representative values the respective R, G, B 
components of which are greater than predetermined 
threshold R, G, B values, and for determining a block 
having the brightest luminance among the searched 
blocks as the brightest block; 

a brightest block average value calculating circuit for 
obtaining a brightest block signal area, based on the 
block representative value of the brightest block deter 
mined by the brightest block searching circuit, for 
selecting block representative values belonging to the 
blocks of the brightest block signal area, for obtaining 
the number of the selected block representative values 
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as the number of the brightest blocks, and for obtaining 
the average value of the selected block representative 
values as a brightest block average value and 

a white balance adjusting circuit for adjusting the white 
balance of the image signal by using the brightestblock 
average value. 

11. An auto white balance adjusting device in accordance 
with claim 10 further comprising: 

a brightest block weighting circuit for determining a 
brightest block weighting factor based on the brightest 
block average value through a predetermined 
procedure, and for obtaining a weighted brightest block 
average value by multiplying the brightest block aver 
age value by the brightest block weighting factor, 
wherein the weighted brightest block average value is 
used by the white balance adjusting circuit. 
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Column 12, equation 
(e) 
Column 12, equation 
(f) 
Column 13, equation 
(i) 
Column 13, line 10 
Column 13, line 21 
Column 14, line 63 

--MD-W D*CNTD/(W FCNT F+W D*CNTD+W B*CNTB)-- 

-- MB-W B*CNT B/CW F*CNT F+W D*CNT D+W B*CNTB)-- 

-- Bmix=M F*B F-M DB D-MBB B -- 

--Radj=Gmix-Rmix 
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