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(57) ABSTRACT

A signal processor capable of extracting evaluated values
used for automatic control more appropriately, including: a
feature detection unit which detects a feature change position
of any target pixel and its peripheral pixels in an input picture
signal; a hold unit which holds the position information; a
region creation unit which creates a region by excluding the
held positions from an evaluated value extraction region; and
an evaluated value extraction unit which extracts evaluated
values in accordance with the region; wherein unnecessary
portions different in feature from the periphery are extracted
in accordance with any pixel unit by detection of the feature
change position so that the feature change position is
excluded from the evaluated value extraction region.

15 Claims, 12 Drawing Sheets

;9 )’9 1,6
N
10 15 L
O pEE PO
$9 59
Q¥10 15 1{7
= )| e
o j
(9 9 1(8 1{9
10 15 N
| i | i
O p| & p| O
! ! ! |
Lo |

IPR2025-01315; Samsung
Ex. 1001 - Page 1



US 8,471,950 B2

Sheet 1 of 12

Jun. 25, 2013

U.S. Patent

|||||||||||||||||||||||||||||

m NOILOVHLX3 e

i | 3nvAdavnivaz |7 | TOHINOO

! A 1

m \.m | .mm

| | NolLvawoNOD3Y | !

m @m ﬁ m

m aToH m

m g’ 1 m

{ | NOLLO3LI3a 3uNLYaS | !

m v H m Y
g~ Oe—! m 103ra0 |,
WNOIS | NOILOVHLX3T m om._onzoo WNOIS LNdNI
INAINO bemmmmmgmm ]

IPR2025-01315; Samsung

Ex. 1001 - Page 2



\i

U.S. Patent Jun. 25,2013 Sheet 2 of 12 US 8,471,950 B2
FIG. 2
/(9
| I JVI’H
_____________ | R — Y
) S | [r——— AN
: ! s ! e—
o 11 | S
' ! | Yv
, ! : 127 |
: ? i THRESHOLD
| 13
: . 4
——-— THRESHOLD Yh = THRESHOLD
! &
| Yv = THRESHOLD

IPR2025-01315; Samsung
Ex. 1001 - Page 3



U.S. Patent Jun. 25,2013 Sheet 3 of 12 US 8,471,950 B2
¢ 9
A ' B
[ START ]
(1) Y
A = DESIGNATED RANGE? |
(2)
SET A REGION ON
THE LEFT SIDE
(3) Y
B = DESIGNATED RANGE? I
(4)
SET A REGION ON
THE RIGHT SIDE
(5)
SET REGIONS SEPARATED
INTO THE LEFT AND RIGHT

IPR2025-01315; Samsung
Ex. 1001 - Page 4



U.S. Patent Jun. 25,2013 Sheet 4 of 12 US 8,471,950 B2

FIG. 4

15 .r__.__.)_.__]
|
|
|

IPR2025-01315; Samsung
Ex. 1001 - Page 5



U.S. Patent Jun. 25,2013 Sheet 5 of 12 US 8,471,950 B2
FIG. 5
(9 16 16
2 2.
r 1 T
10 ! i ! |
" PO plO
R R
] |
20’ 21
;9
O [ Ov [ O
B T [N .
i i E:> 1 i
e

Y | 23’
(9 18 19 18 19
10 o T T
N il N
O 2 O 2l 1O
! 1 | i | i | i
— L — L
) ) J J
24 25 26 27

IPR2025-01315; Samsung
Ex. 1001 - Page 6



U.S. Patent Jun. 25,2013 Sheet 6 of 12 US 8,471,950 B2
FIG. 6

28 (29 (30 2
i T ERRGTON ] QUTRUT

I ¢4 "

FEATURE DETECTION

REGION CREATION

¢3
CONTROL |«

v sf

EVALUATED VALUE
EXTRACTION

: |
1 1
i '
: :
: :
¢ 3
i 1
i 1
: :
E i
DRIVE ; HOLD '
| i
1 1
: :
: :
| 5
: :
] }
} ]
. :
¥ I
: :

-----------------------------

32 _590 (2

[ i EXTRACTION | il

I ¢4 e

FEATURE DETECTION

[ s
DRIVE

[}
]
]
]
1
1
i
[}
]
3
]
]
1
I
i
{
1
1
1
1
1
1
A "
1
]
t
]
1
1
i
]
'
I
t
)
]
I
]
]
]
i

REGION CREATION

' 534

EVALUATED VALUE
EXTRACTION

¢3
CONTROL

A

_____________________________

IPR2025-01315; Samsung
Ex. 1001 - Page 7



U.S. Patent Jun. 25,2013 Sheet 7 of 12 US 8,471,950 B2

FIG. 8
A
Gain
>
f
FIG. 9
A FOCUS POSITION
HPF
OUTPUT

B el L oo ety JENP e

POSITION

IPR2025-01315; Samsung
Ex. 1001 - Page 8



US 8,471,950 B2

Sheet 8 of 12

Jun. 25, 2013

U.S. Patent

8O

lllllllllllllllllllllllllllll

NOILOVHLX3

INTYA A3 LVNIVA3
g’ q
NOLLY3HO NOID3YH

NOILO3130 3HNLY3d

v |

Y

OHLINOD

e’

Y

TYNOIS
1Nd1No

NOILOVH.LX3
N i

ONISS3IO0Hd
TVYNDIS

se’

0€

€€

IPR2025-01315; Samsung

Ex. 1001 - Page 9



US 8,471,950 B2

Sheet 9 of 12

Jun. 25, 2013

U.S. Patent

i
TVNDIS LNdNI

m NOILOVHLX3 .

m L™ 3nvA GaLVATYAS " TTO0HLNOD

e o B

P NOILO3L3A dV1H3N0 b

- i Lo

e feee |

b NOILVINIWO3S | | !

| NOID3Y B

: ‘e

] a1oH “

| g’ a |

NOILO3L3a IHNLYIA

m .vm H m Y
8O m m DNISSIO0Hd
WNDIS | NOILOVH1X3 “ g
INdINO b o R ! |

N\,

IPR2025-01315; Samsung

Ex. 1001 - Page 10



U.S. Patent Jun. 25,2013 Sheet 10 of 12 US 8,471,950 B2

FIG. 12
1/0 540 %1 /(40 4;2
\\ \ "'!'"‘.')1_!_!
PN RN
NN
A=d = = O mm.
LI

IPR2025-01315; Samsung
Ex. 1001 - Page 11



US 8,471,950 B2

Sheet 11 of 12

Jun. 25, 2013

U.S. Patent

e -’ e e s A s ot v e e T = = = e - - - -

m | Noiovaixa L

“ L INTYA A3LYNTIVAT ! TOHLINOD

R | S o e’

| INIWLSNPAY VIHY

R f B

P NOILOZLAA dVTHIAO L

P I I !

m“ mmw mwm “m

L NOLLVINIWO3S | | |

b _NOID3H B

! ‘ep !

! dloH m

M mm i m

{ |NOILO3L3a FHNLY3 |

m vw H m v
8~O=— : ONISSIOOHd |
VNDIS | NOILOVHLX3 i : TYNDIS LNdNI
LNING  b-mmmmmmmmmmmmmn o e 1

N\
eL 'Old

Ex. 1001 - Page 12

IPR2025-01315; Samsung



U.S. Patent Jun. 25,2013 Sheet 12 of 12 US 8,471,950 B2
FIG. 14
1(0 I 40 4‘21 )r40 j;)G
T T
7N T
-1
= = = QE!J‘:J:EJ
, CT OO
,
45
( START J
(1)
MEASURE THE AREA OF
REGION 45
- |
(3)
HOLD
THE REGION
S THE OUTBUT REGIOR t !
OF OVERLAP DETECTION 39

CHANGED?

(4)
COMPARE IT WITH

THE AREA OF REGION 45

IS LARGER

5
INCREASE T&SIE) NUMBER OF
BLOCKS TO MAKE IT EQUAL
TO THE AREA OF REGION 45

THE AREA OF REGION 45

IPR2025-01315; Samsung
Ex. 1001 - Page 13



US 8,471,950 B2

1
SIGNAL PROCESSOR FOR ADJUSTING
IMAGE QUALITY OF AN INPUT PICTURE
SIGNAL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a signal processor. For
example, it is concerned with an automatic control system in
anapparatus such as a video camera, a digital still camera, etc.

2. Description of the Background Art

JP-A-6-14236 has described an object “to obtain safe and
accurate focusing information from an image region (ranging
frame) with exposure most suitable for AF and without high
luminance” and use of a solution “a system control circuit
changes an image region for detection of a focusing lens
position when a high luminance detection circuit detects a
high luminance portion”.

In the signal processor according to the background art,
when there is a high luminance portion in a focusing lens
position detection region currently selected, the region is
changed. However, the change of the region is not performed
after the absence of the high luminance portion in the changed
region is confirmed, that is, a process of confirming the
absence of the high luminance portion in the region is per-
formed after the region is changed. Therefore, when there are
aplurality of high luminance portions, there is a problem that
it is necessary to repeat the change of the region and the
process of confirming the absence of the high luminance
portion.

In a method in which a plurality of focusing lens position
detection regions are prepared so that an optimum one is
extracted from the regions, there is a possibility that a high
luminance portion may exist in any region in accordance with
the size of each region, the size of each high luminance
portion, the position of each high luminance portion and the
number of high luminance portions. Therefore, there is a
problem that there may be no optimum region.

However, the aforementioned problems have not been
described in JP-A-6-14236.

SUMMARY OF THE INVENTION

The problems are improved by the configuration described
in the scope of claims by way of example.

The invention can provide a signal processor, for example,
which can extract an evaluated value used for automatic con-
trol more appropriately.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram for explaining Embodiment 1;

FIG. 2 is a view for explaining the operation of a feature
detection unit;

FIG. 3 is a view for explaining the operation of a region
creation unit;

FIG. 4 is a view for explaining the operation of the region
creation unit;

FIG. 5 is a view showing evaluated value extraction in a
changed region;

FIG. 6 is a diagram for explaining Embodiment 2;

FIG. 7 is a diagram for explaining Embodiment 3;

FIG. 8 is a graph showing an example of characteristic of
HPF;

FIG. 9 is a graph showing the relation between the position
of a focus lens and the HPF output shown in FIG. 8;
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FIG. 10 is a diagram for explaining Embodiment 4 in
which signal processing is a target to be controlled;

FIG. 11 is a diagram for explaining Embodiment 5;

FIG. 12 is a view for explaining the operation of a region
creation unit;

FIG. 13 is a diagram for explaining Embodiment 6; and

FIG. 14 is a view for explaining the operation of an area
adjustment unit.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the invention will be described below.
[Embodiment 1]

Embodiment 1 will be described with reference to FIGS. 1,
2,3, 4 and 5. FIG. 1 is a diagram showing an example of a
signal processor according to the invention. FIG. 2 is a view
for explaining a method of extracting a pixel position where
feature changes. FI1G. 3 is a view for explaining the operation
of a region creation unit. FIG. 4 is a view showing a state in
whicharegionis changed. FIG. 5 is a view showing evaluated
value extraction in a changed region.

In FIG. 1, the reference numeral 1 designates a processing
unit which performs processing to adjust the image quality of
an input picture signal; 2, an extraction unit which extracts
evaluated values of the input picture signal; 3, a control unit
which controls the degree of adjustment of the processing unit
in accordance with the evaluated values output from the
extraction unit; 4, a feature detection unit which detects a
position where features of any target pixel and its peripheral
signal in the input picture signal change; 5, a hold unit which
holds the position information; 6, a region creation unit which
creates a region by removing the held positions from the
evaluated value extraction region; 7, an evaluated value
extraction unit which extracts an evaluated value in accor-
dance with the region; and 8, an output terminal which out-
puts a picture signal to a subsequent stage. Connection will be
described. The input picture signal is connected to an input of
the processing unit 1. An output of the processing unit 1 is
connected to an input of the feature detection unit 4 and the
output terminal 8. An output of the feature detection unit 4 is
connected to an input of the hold unit 5. An output of the hold
unit 5 is connected to an input of the region creation unit 6. An
output of the region creation unit 6 is connected to an input of
the evaluated value extraction unit 7. An output of the evalu-
ated value extraction unit 7 is connected to an input of the
control unit 3. An output of the control unit 3 is connected to
an input of the processing unit 1.

In FIG. 2, the reference numeral 9 designates an effective
picture signal in the input picture signal; 10, a spotlight (e.g.
in the case of a picture signal in which a point light source is
reflected in a dark place) component existing in the effective
picture signal 9; 11, a vertical signal intensity distribution of
the effective picture signal 9 viewed vertically; 12, a vertical
differential result obtained by applying a differentiating pro-
cess to the signal intensity distribution 11; 13, a horizontal
signal intensity distribution of the effective picture signal 9
viewed horizontally; and 14, a horizontal differential result
obtained by applying a differentiating process to the signal
intensity distribution 13.

In FIG. 3, the reference numeral 15 designates a position
information indicator which indicates the position informa-
tion held by the hold unit on the effective picture signal 9. In
FIG. 3, the flow chart shows a flow of processing in the case
where the region creation unit 6 determines a region.

In FIG. 4, the reference numeral 16 designates a region
which is created by the region creation unit 6 when there is the
spotlight 10 at the left end of the effective picture signal 9; 17,

IPR2025-01315; Samsung
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a region which is created by the region creation unit 6 when
there is the spotlight 10 at the upper end of the effective
picture signal 9; and 18 and 19, two regions which are created
by the region creation unit 6 when there is the spotlight 10 in
the center of the effective picture signal 9.

In FIG. 5, the reference numerals 9 and 10 designate an
effective picture signal and a spotlight like those shown in
FIGS. 2; and 16, 17, 18 and 19, regions like those shown in
FIG. 4. The reference numeral 20 designates an evaluated
value extracted in the region 16; 21, an evaluated value after
the control unit 3 controls the processing unit 1 to increase
signal intensity in response to the evaluated value 20; 22, an
evaluated value extracted in the region 17; 23, an evaluated
value after the control unit 3 controls the processing unit 1 to
increase signal intensity in response to the evaluated value 22;
24, an evaluated value extracted in the region 18; 25, an
evaluated value after the control unit 3 controls the processing
unit 1 to increase signal intensity in response to the evaluated
value 24; 26, an evaluated value extracted in the region 19;
and 27, an evaluated value after the control unit 3 controls the
processing unit 1 to increase signal intensity in response to the
evaluated value 26.

Operation will be described. In FIG. 1, when a picture
signal is input, a position where feature changes is detected by
the feature detection unit 4. Description will be made here by
use of the example where a feature change position is detected
by differentiation of signal intensity of a target pixel and
signal intensity of left and right adjacent pixels. As shown in
FIG. 2, when there is a spotlight 10 on an effective picture
signal 9, signal intensity changes suddenly as represented by
the horizontal signal intensity distribution 13 so that an image
different in feature from the periphery is obtained. When a
process of calculating differentiation of signal intensity of a
target pixel and signal intensity of left and right adjacent
pixels is applied to the horizontal signal intensity distribution
13, a waveform as represented by the horizontal differential
result 14 is obtained. On this occasion, when the differential
value exceeds a threshold set in advance, the spotlight 10 is
excluded from an evaluated value extraction region. On this
occasion, the hold unit 5 (FIG. 1) holds positions Hnl and
Hn2 distant from the left end of the effective picture signal 9
as feature change positions. Similarly as shown in FIG. 2,
vertical signal intensity changes suddenly as represented by
the vertical signal intensity distribution 11 so that an image
different in feature from the periphery is obtained. When a
process of calculating differentiation of signal intensity of a
target pixel and signal intensity of upper and lower adjacent
pixels is applied to the vertical signal intensity distribution 11,
a waveform as represented by the vertical differential result
12 is obtained. On this occasion, when the differential value
exceeds a threshold set in advance, the spotlight 10 is
excluded from an evaluated value extraction region. On this
occasion, the hold unit 5 (FIG. 1) holds positions Vnl and
Vn2 distant from the upper end of the effective picture signal
9 as feature change positions. When this operation is applied
to all pixels of the effective picture signal 9, the hold unit 5
(FIG. 1) holds positions where the spotlight 10 is fringed as
represented by the position information indicator 15 shown in
FIG. 3.

The region creation unit 6 (FIG. 1) performs an operation
shown in the flow chart of FIG. 3 in order to exclude the
position information indicator 15 (FIG. 3) from the evaluated
value extraction region. When a region (A) on the left side of
the position information indicator 15 is not smaller than the
evaluated value extraction region designated in advance (step
1), the evaluated value extraction region is set in the region
(A) on the left side of the position information indicator 15
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(step 2). When the region (A) on the left side of the position
information indicator 15 is smaller but a region (B) on the
right side of the position information indicator 15 is not
smaller than the evaluated value extraction region designated
in advance (step 3), the evaluated value extraction region is set
in the region (B) on the right side of the position information
indicator 15 (step 4). When each of the region (A) on the left
side and the region (B) on the right side is smaller than the
evaluated value extraction region designated in advance, the
evaluated value extraction region is divided into two to be set
in the region (A) on the left side and the region (B) on the right
side, respectively (step 5). As a result, the region in the hori-
zontal direction is determined. The same operation is per-
formed also in the vertical direction so that the region in the
vertical direction is determined. In this manner, a frame of'the
region is determined. As shown in FIG. 5, the region 16 is a
frame of the region when the spotlight 10 is at the left end of
the effective picture signal 9, the region 17 is a frame of the
region created by the region creation unit 6 when the spotlight
10 is at the upper end of the effective picture signal 9, and the
regions 18 and 19 are frames of the two regions created by the
region creation unit 6 when the spotlight 10 is in the center of
the effective picture signal 9. When the regions 16,17, 18 and
19 thus determined are used so that the evaluated value
extraction unit 7 extracts evaluated values by a commonly
known method of integrating signal intensity of all pixels, for
example, in each of the regions, evaluated values 20, 22, 24
and 25 can be detected consequently without any influence of
the spotlight 10. Here, the control unit 3 controls the process-
ing unit 1 to adjust signal intensity. An example of control to
increase signal intensity will be described here. When evalu-
ated value extraction is performed again by using the regions
16, 17, 18 and 19 based on a result of the control unit 3’s
controlling the processing unit 1 to increase signal intensity,
evaluated values 21, 23, 26 and 27 are obtained consequently.

By the aforementioned operation, evaluated values without
influence of the spotlight can be extracted because the posi-
tion of the spotlight is excluded from the evaluated value
extraction range even when there is the spotlight in the effec-
tive picture signal.

Moreover, the feature detection unit and the hold unit for
holding the positions of pixels having a feature are provided
so that a process of calculating an evaluated value of a place
where pixels having a feature are excluded can be performed
by using a result of detection/holding of positions of pixels
having the feature. Accordingly, this embodiment is more
excellent in processing efficiency than the method in which
an image region is divided into a plurality of regions and
evaluated values of the regions are calculated in advance so
that an optimum one is selectively used from the evaluated
values of the regions. This embodiment is effective in reduc-
tion of power consumption when this embodiment is
achieved by an electronic circuit or the like. This embodiment
can be easily achieved by software because it is not necessary
to provide any process of calculating extra evaluated values
when the aforementioned processing is achieved in the case
where real time processing for motion pictures or the like is
required.

[Embodiment 2]

Embodiment 2 will be described with reference to FIG. 6.
FIG. 6 shows an image pickup apparatus represented by a
movie camera or a digital still camera. In FIG. 6, the reference
numeral 28 designates a light intensity adjustment unit for
controlling exposure; 29, a lens for collecting light; 30, a
photoelectric conversion unit for performing photoelectric
conversion in accordance with an image formed on a photo
acceptance surface by the lens 29; and 31, a drive unit for
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driving the light intensity adjustment unit 28. With respect to
connection, the light intensity adjustment unit 28 is disposed
in front of the lens 29, the photoelectric conversion unit 30 is
disposed in the rear of the lens 29, and a picture signal output
from the photoelectric conversion unit 30 is input to the
extraction unit 2. An output of the control unit 3 is input to the
drive unit 31. The drive unit 31 is connected so that the light
intensity adjustment unit 28 can be adjusted. Other connec-
tions are the same as in Embodiment 1 shown in FIG. 1.

Operation will be described. The feature detection unit 4,
the hold unit 5, the region creation unit 6 and the evaluated
value extraction unit 7 included in the extraction unit 2 oper-
ate in the same manner as in Embodiment 1 shown in FIG. 1
and description thereof will be omitted. Light with light inten-
sity adjusted by the light intensity adjustment unit 28 is con-
verged on a photo acceptance surface of the photoelectric
conversion unit 30 and converted into an electric signal serv-
ing as a picture signal. An evaluated value extraction region in
which a feature change position of any target pixel and its
peripheral signal is excluded is determined by the aforemen-
tioned operation of the extraction unit 2, so that a result of
evaluated value extraction in the extraction region is obtained.
The control unit 3 compares the extracted evaluated value
with a reference value based on the result, determines control
to increase light intensity when the evaluated value is smaller
than the reference value and decrease light intensity when the
evaluated value is not smaller than the reference value, and
issues a command to the drive unit 31. The drive unit 31
adjusts light intensity in accordance with the command.

By the aforementioned operation, even when there is a
spotlight in the effective picture signal, the evaluated value
not affected by the spotlight can be extracted because the
position of the spotlight is excluded from the evaluated value
extraction region. It is possible to solve the problem which
has been described in the background art and in which a
barrier to optimum light intensity adjustment is brought so
that other places than the spotlight 10 are sunk darkly because
the evaluated value is too large when there is a spotlight in the
evaluated value extraction region so that the control unit 3
issues a command to the light intensity adjustment unit 28 to
decrease total signal intensity.

[Embodiment 3]

Embodiment 3 will be described with reference to FIGS. 7,
8 and 9. FIG. 7 shows an image pickup apparatus represented
by a movie camera or a digital still camera. In FIG. 7, the
reference numeral 32 designates a focus lens having a focus-
ing unit for adjusting the focus of the lens in order to condense
light; 33, a focus lens drive unit for driving the focusing unit
of the focus lens 32; and 34, an auto-focus evaluated value
extraction unit for extracting an evaluated value necessary for
auto focusing. FIG. 8 shows an example of characteristic of a
high pass filter (hereinafter referred to as HPF) included in the
auto-focus evaluated value extraction unit 34. FIG. 9 is a
graph showing the relation between the position of the focus
lens and the output of the HPF shown in FIG. 8. In FIG. 9, the
vertical broken line in the center shows a focusing position.

With respect to connection, the photoelectric conversion
unit 30 is disposed in the rear of the lens 32, and a picture
signal output from the photoelectric conversion unit 30 is
input to the extraction unit 2. An output of the control unit 3
is input to the focus lens drive unit 33. The focus lens drive
unit 33 is connected so that the focus of the focus lens 32 can
be adjusted. Other connections are the same as in Embodi-
ment 1 shown in FIG. 1.

Operation will be described. The feature detection unit 4,
the hold unit 5 and the region creation unit 6 included in the
extraction unit 2 operate in the same manner as in Embodi-
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ment 1 shown in FIG. 1 and description thereof will be omit-
ted. The auto-focus evaluated value extraction unit 34 has a
plurality of HPFs. As shown in FIG. 8 which shows an
example of characteristic of an HPF, only a high-frequency
component in frequency components of a picture signal
passes through the HPF so that the frequency components are
attenuated as the frequency becomes lower. Because focusing
means the presence of a large amount of high-frequency
component in the picture signal, the output of the HPF is
maximized at a focusing point as shown in FIG. 9. The auto-
focus evaluated value extraction unit 34 outputs the output of
the HPF as an evaluated value.

An evaluated value extraction region in which a feature
change position of any target pixel and its peripheral signal is
excluded is determined by the aforementioned operation of
the extraction unit 2, so that a result of extraction of an
evaluated value in the extraction region is obtained. The con-
trol unit 3 issues a command to the focus lens drive unit 33
based on the result to move back or forth the position of the
focus lens 32 to specify the position of the focus lens 32 where
the evaluated value is maximized. The focus lens drive unit 33
moves back or forth the focus lens 32 in accordance with the
command.

By the aforementioned operation, even when there is a
spotlight in the effective picture signal, the evaluated value
not affected by the spotlight can be extracted because the
position of the spotlight is excluded from the evaluated value
extraction region. It is possible to solve the problem which
has been described in the background art and in which a
barrier to optimum light intensity adjustment is brought
because the evaluated value of the other position than the
focusing point is too large when there is a spotlight in the
evaluated value extraction region.

[Embodiment 4]

Embodiment 4 will be described with reference to FIG. 10.
In FIG. 10, the reference numeral 35 designates a signal
processing unit which performs a general picture signal gen-
erating process while adjusting white balance of a signal
output from the photoelectric conversion unit 30. The refer-
ence numeral 36 designates a white balance evaluated value
extraction unit which extracts an evaluated value necessary
for the signal processing unit 35 to adjust white balance.
Other numerals are the same as in the aforementioned
embodiments.

Operation will be described. The feature detection unit 4,
the hold unit 5 and the region creation unit 6 included in the
extraction unit 2 operate in the same manner as in the afore-
mentioned embodiments. The white balance evaluated value
extraction unit 36 extracts an evaluated value necessary for
white balance from the region created by the region creation
unit 6 as described above and outputs the extraction result to
the control unit 3. For example, the white balance evaluated
value extraction unit 36 sets a white component range of an
image by determining a white component from color signals
generated by the picture signal generating process and
extracts and differentiates the color signals contained in the
white component range to thereby detect a white balance
difference and output the white balance difference as a result.
Upon reception of the result, the control unit 3 controls the
signal processing unit 35 to adjust white balance. For
example, the control unit 3 controls gains of color signals
such as a primary color signal R (red), a primary color signal
B (blue), etc. in the picture signal generating process based on
the result of detection of the white balance difference.

By the aforementioned operation, even when there is a
spotlight in the effective picture signal, an evaluated value not
affected by the spotlight can be extracted because the position
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of the spotlight is excluded from the evaluated value extrac-
tion region. Accordingly, the problem of the white balance
difference caused by the spotlight can be solved.
[Embodiment 5]

Embodiment 5 will be described with reference to FIGS.
11 and 12. FIG. 11 shows an example in which the region
creation unit 6 in Embodiment 1 shown in FIG. 1 is replaced
by a region creation unit 37 having a region segmentation unit
38 for segmenting an effective region in advance, and an
overlap detection unit 39 for detecting overlap of blocks
segmented by the region segmentation unit with position
information output from the hold unit 5. FIG. 12 is a view for
explaining the operation of the region creation unit 37 in this
embodiment. In FIG. 12, the reference numeral 40 designates
an effective region segmented by the region segmentation
unit38; 41, an overlap position output from the overlap detec-
tion unit 39; and 42, an evaluated value extraction region
created from blocks segmented by the region segmentation
unit 38.

Connection will be described. An output of the hold unit 5
is connected to an input of the overlap detection unit 39. An
output of the region segmentation unit 38 is connected to
another input of the overlap detection unit 39. An output of the
overlap detection unit 39 is connected as an output of the
region creation unit 37 to an input of the evaluated value
extraction unit 7. Other connections are the same as in
Embodiment 1 shown in FIG. 1. Operation will be described.
The region segmentation unit 38 segments the effective
region as represented by the effective region 40 by using a
horizontal counter, a vertical counter, etc. The overlap detec-
tion unit 39 detects overlap of the position information held in
the hold unit 5 with blocks of the effective region 40 as
represented by the overlap position 41 and creates an evalu-
ated value extraction region 42 from blocks by excluding the
overlap position 41. The evaluated value extraction unit 7
performs evaluated value extraction in the evaluated value
extraction region 42. Other operations are the same as in
Embodiment 1 shown in FIG. 1.

By the aforementioned operation, even when there is a
spotlight in the effective picture signal, evaluated values not
affected by the spotlight can be extracted because the position
of the spotlight is excluded from the evaluated value extrac-
tion region.

[Embodiment 6]

Embodiment 6 will be described with reference to FIGS.
13 and 14. FIG. 13 shows an example in which the region
creation unit 37 in Embodiment 5 shown in FIG. 11 is
replaced by a region creation unit 43 having an area adjust-
ment unit 44 for adjusting the evaluated value extraction
region to always keep the area of the evaluated value extrac-
tion region constant. FIG. 14 is a view and flow chart for
explaining the operation of the area adjustment unit 44. In
FIG. 14, the reference numeral 45 designates an initial evalu-
ated value extraction region as an evaluated vale extraction
region initially set to contain the position of the spotlight 10;
and 46, an evaluated value extraction region adjusted by the
area adjustment unit 44.

Connection will be described. An output of the hold unit 5
is connected to an input of the overlap detection unit 39. An
output of the region segmentation unit 38 is connected to
another input of the overlap detection unit 39. An output of the
overlap detection unit 39 is connected to an input of the area
adjustment unit 44. An output of the area adjustment unit 44
is connected as an output of the region creation unit 43 to an
input of the evaluated value extraction unit 7. Other connec-
tions are the same as in Embodiment 5 shown in FIG. 11.
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Operation will be described. As shown in the flow chart of
FIG. 14, the area adjustment unit 44 first grasps the area of the
initial evaluated value extraction region 45 by blocks (step 1).
Then, the area adjustment unit 44 monitors whether there is
any change in the output of the overlap detection unit 39 or not
(step 2). When there is no change, the area adjustment unit 44
keeps the area of the extraction region (step 3). When there is
any change, the area adjustment unit 44 compares the area of
the changed evaluated value extraction region 42 with the
area of the initial evaluated value extraction region 45 (step
4). When the areas are equal to each other, the area adjustment
unit 44 keeps the area of the extraction region (step 3). When
the area of the evaluated value extraction region 42 is smaller,
the area adjustment unit 44 performs a process of increasing
the number of blocks to make the areas equal to each other
(step 5). As a result, a region as represented by the evaluated
value extraction region 46 is obtained so that the area of the
extraction region is always kept constant.

By the aforementioned operation, even when there is a
spotlight in the effective picture signal, evaluated values not
affected by the spotlight can be extracted because the position
of the spotlight is excluded from the evaluated value extrac-
tion region. In addition, there is an effect that the area of the
evaluated value extraction region can be kept constant, and
that control can be simplified.

It should be further understood by those skilled in the art
that although the foregoing description has been made on
embodiments of the invention, the invention is not limited
thereto and various changes and modifications may be made
without departing from the spirit of the invention and the
scope of the appended claims.

The invention claimed is:

1. A signal processor comprising:

a feature detection unit which detects a position where
features of each pixel of an input picture signal have
changed;

a region creation unit which creates a region by removing
pixels with the features from an evaluated value extrac-
tion region;

an evaluated value extraction unit which extracts an evalu-
ated value in accordance with the evaluated value extrac-
tion region;

a processing unit which applies predetermined processing
to the picture signal; and

a control unit which controls the processing unit in accor-
dance with the evaluated value having been extracted by
the evaluated value extraction unit;

wherein the control unit controls the processing unit by
using an evaluated value of a region from which pixels
having an extracted predetermined feature are removed.

2. A signal processor according to claim 1, wherein the

feature detection unit includes:

a hold unit which holds position information of the
detected pixels; and

the region creation unit which creates a region by exclud-
ing the held positions from an evaluated value extraction
region.

3. A signal processor according to claim 2, wherein:

the processing unit includes a focus lens, and a drive unit
for driving the focus lens;

a photoelectric conversion unit for performing photoelec-
tric conversion is disposed between the focus lens and
the extraction unit; and

the control unit controls the processing unit by using an
evaluated value of a region from which pixels having an
extracted predetermined feature are removed.
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4. A signal processor according to claim 2, wherein:

the processing unit is a signal processing unit for adjusting
white balance of an input picture signal; and

the control unit controls the processing unit by using an
evaluated value of a region from which pixels having an
extracted predetermined feature are removed.

5. A signal processor according to claim 2, wherein:

the region creation unit includes a region segmentation unit
for segmenting an effective region in advance, and an
overlap detection unit which detects overlap of position
information output from the hold unit with blocks seg-
mented by the region segmentation unit; and

the control unit controls the processing unit by using an
evaluated value of a region from which pixels having an
extracted predetermined feature are removed.

6. A signal processor according to claim 2, wherein the
region creation unit includes a unit which keeps the total area
of'the evaluated value extraction region constant by excluding
unnecessary portions from the evaluated value extraction
region.

7. A signal according to claim 2, wherein:

the processing unit is a light intensity adjustment unit for
controlling exposure;

a lens and a photoelectric conversion unit for performing
photoelectric conversion are disposed between the light
intensity adjustment unit and the extraction unit; and

the control unit controls the processing unit by using an
evaluated value of a region from which pixels having an
extracted predetermined feature are removed.

8. A signal processor according to claim 7, wherein:

the region creation unit includes a region segmentation unit
for segmenting an effective region in advance, and an
overlap detection unit which detects overlap of position
information output from the hold unit with blocks seg-
mented by the region segmentation unit; and

the control unit controls the processing unit by using an
evaluated value of a region from which pixels having an
extracted predetermined feature are removed.

9. A signal processor according to claim 7, wherein the
region creation unit includes a unit which keeps the total area
of'the evaluated value extraction region constant by excluding
unnecessary portions from the evaluated value extraction
region.
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10. A signal processor according to claim 1, wherein:

the processing unit is a light intensity adjustment unit for
controlling exposure;

a lens and a photoelectric conversion unit for performing
photoelectric conversion are disposed between the light
intensity adjustment unit and the extraction unit; and

the control unit controls the processing unit by using an
evaluated value of a region from which pixels having an
extracted predetermined feature are removed.

11. A signal processor according to claim 1, wherein the
region creation unit includes a unit which keeps the total area
of'the evaluated value extraction region constant by excluding
unnecessary portions from the evaluated value extraction
region.

12. A signal processor according to claim 1, wherein:

the processing unit includes a focus lens, and a drive unit
for driving the focus lens;

a photoelectric conversion unit for performing photoelec-
tric conversion is disposed between the focus lens and
the extraction unit; and

the control unit controls the processing unit by using an
evaluated value of a region from which pixels having an
extracted predetermined feature are removed.

13. A signal processor according to claim 12, wherein the
region creation unit includes a unit which keeps the total area
of'the evaluated value extraction region constant by excluding
unnecessary portions from the evaluated value extraction
region.

14. A signal processor according to claim 1, wherein:

the processing unit is a signal processing unit for adjusting

white balance of an input picture signal; and

the control unit controls the processing unit by using an

evaluated value of a region from which pixels having an
extracted predetermined feature are removed.

15. A signal processor according to claim 14, wherein the
region creation unit includes a unit which keeps the total area
of'the evaluated value extraction region constant by excluding
unnecessary portions from the evaluated value extraction
region.
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