EALTH of AU .
Patents Act 1952 1

APPLICATION FOR A STANDARD PATENT

/We
Sanyo Electric Co., Ltd. APPLICATION LCCTE7FTED AND AMENDMENTS
of ALLOWED Lol

2-18 Keihanhondori, Moriguchi-shi, Osaka-fu, Japan

hereby apply for the grant of a Standard Patent for an invention entitled:

Image sensing apparatus having automatic iris function of automaticaily adjusting
exposure in response to video signal

which is described in the accompanying complete specification.

Details of basic application(s):-

Number Convention Country Date
1245233/1988 Japan 20 May 1988
1245341988 Japan 20 May 1088
150574/1988 Japan 17 June 1988
150575/1988 Japan 17 June 1988
193027/1988 Japan 2 August 1988

The address for service is care of DAVIES & COLLISON, Patent Attorneys, of 1 Little Collins
Street, Melboume, in the State of Victoria, Commonwealth of Australia.

DATED this NINETEENTH day of MAY 1989

To: THE COMMISSIONER OF PATENTS ) - |/ J .
N

a member of the firm of
DAVIES & COLLISON for
and on behalf of the
applicant(s)

Davies & Collison, Melbourne

M ooogen? 180588
M 00«08 150589




Insert title of invention.

Ingert full name(s) and address(es)
of declarant(s) being the appli-
cant(s) or person(s) authorized to
sign. on behalf of an applicant
company.

Cross out whichever of paragraphs
1(a) or 1(b) does not apply

1(a) relates to application made
by individual(s)

1(b) relates to application made
by company; insert name of
applicant company.

Cross out whichever of paragraphs
2(a) or 2(b) does not apply

2(a) relates to application made
by Inventor(s)

2(b) relates to application made
o by compnny(z) or person(s) who
n.m not {nventor(s); insert full
nagne(s) and address(es) of inven.

® tory.

4 &5
o

E]

]
State manner In'which applicant(s)

derive title from Inventor(s)

°
[

Gross out paragraphs 3 and 4
for non-convention applications,
For , convention  applications,
Insert baslc. country(s). followed
by date(s) and basic applicant(s).

Insert place and date of signature.
Signature. of declarant(s) (no
. attestation required)

Note: Initial all alterstions.

PRTTCITIR

COMMONWEALTH OF AUSTRALIA
PATENTS ACT 1952

DECLARATION IN SUPPORT OF CONVENTION OR “
NON—-CONVENTION APPLICATION FOR A PATENT

!
¥
In support of the Application made for a patent for an invention
entitled: v Inage sensing apparatus having automatic iris
function of automatically adjusting exposure in response
: to video signal"
I Hajime Matsuura
of Sanyo Electric Co., Ltd.
of 18 Keihanhondori 2-chome,
Moriguchi-shi, Osaka-fu,
Japan
do solemnly and sincerely declare as follows :—
1. (a) Mk&anmeknxxxxxMwammmkxx
or(b) 1am authorized by
Sanyo Electric Co., Ltd.
the applicant,,.....cc... . for the patent to make this declaration on ﬂ!;‘& behaif.
Z@)‘E&M 1H 8 MO DYX 04 Bk % X XK 0 st heximyznd ion
or(t) 1. Toshinobu HARUKI of
13-18 Nakanoshinmachi, Shijonawate-shi, Osaka-fu
2. Kenichi KIKUCHI of
1-4-37-405 Imazuminami, Tsurumi-ku, Osaka-shi,
Osaka-fu
3. Masao TAKUMA of
No. 101, 4-39 Terauchi l-chome, Toyonaka-shi,
Osaka-fu
L O
the actuﬁ ]i}\ventgsgf.\f?\ the invention and the facts upon which the applicant.......
.i;‘entltled to make the application are as follows :—
The actual inventors assigned the invention
to the said applicant.
v ’ : XK
3 The basic application,S........ as defined by Section 141 of the Act were made
in CLELTTATYYS J'apﬁﬂl it s O R TR E T TR Y AR R TR Y Y On the " ?‘o"t“}}. ltlay 1988 , e L PR Y R A
% 20th May. 1988,‘l7th June 1988.17th. June..l988..and..
]h"an ANGUSELAB B ininiciinnerss IR 1icurenmiisarinssisarersssermsrmsi oo sessasissssssasssiss
allbY\ u§ua'-lp-'x9~n|E--]-'c§-cv;tur.':lhqnqggc?u’-:nht-da'uA‘u-v-noun‘-nn.u-uu.cu-1.npunuuun-unu-uu-n...uu-n
in R T YY) ‘oo on the L R T R TR Y T NN D L T A YN
byhhuu.uvcuuunin-_-nnqnu-uuvuuqnnnuuuuuui-lu‘nunuuuuunu-nn-u-nn-tuuuou ..... Coenaes ertrisesetes RTTIYS !:
‘
4, The basic application.,.S.... teferred to in paragraph 3 of this Declaration wme;e s:

the first application..S......
of the application,

Osaka

made in a Convention country in respect of the invention the subject

Declared at this  25th dayof - April, 1989

uc§gny~°~-A-Eu:-lzggut.l:.i‘ucunc..Qﬁ.lA.-.Il'-td.\u.u.un seseis

/
ggﬁ%;ngggéﬁégézhndiibr

and Mana er of Corporate
Patent anter PO

DAVIES & COLLISON, MELBOURNE and CANBERRA,

&X

b

o TR M



(12) PATENT ABRIDGMENT  (11) pbocument No. AU-B-34988/89
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 609610

(54)

(51)*
(21)
(30)
(81)

(43)
(44)
(71)

(72)
(74)

(56)

(87)
1.

Title
AUTOMATIC IRIS ADJUSTMENT WITH LUMINANCE LEVEL PRIORITY AREA
SAMPLING AND GAMMA CORRECTION

International Patent Classification(s)
HO4N 005/238 HO4N 005/202 HO4N 005/243

Application No. : 34988/89 (22) Application Date : 19.05.89
Priority Data

Number (32) Date (33) Country

63-124533 20.05.88 JP JAPAN

63-124534 20.05.88 JP JAPAN

63-150574 17.06.88 JP JAPAN

63-150575 17.06.38 JP JAPAN

63-193027 02.08.88 JP JAPAN

Publication Date : 23.11.89
Publication Date of Accepted Application : 02.05.91

Applicant(s)
SANYO ELECTRIC CO., LTD.

Inventor(s)
TOSHINOBU HARUKI; KENICHI KIKUCHI; MASAO TAKUMA

Attorney or Agent o _
DAVIES & COLLISON, 1 Little Collins Street, MELBOURNE VIC 3000

Prior Art Documents

AU 28358/89 HO4N 5/232 5/243 5/202 5/235 5/238
AU 590851 74132/87 HO4N 5/232

AU 561088 28558/84 HO4N 5/26

Clalm

An image sensing apparatus for automatically adjusting exposure

to an object, comprising:

image sensiing meaiis having a lens and an image sensor for

generating a video signal in response to light incident from said object,

means for changing exposure to said object,

means for setting a plurality of sampling areas divided on an image

sensed picture in a time-divisional manner of said video signal,

exposurc evaluating value detecting means for detecting a level of

a luminance signal in a video signal in each of said plurality of sampling

areas, to supply the same as an exposure evaivating value in the

corresponding sampling area,

100/2

—
=T

s o i IO g~ 2t



R )

(11) AU-B-34988/89 2 i .

(10) 609610

object evaluating value calculating means for selecting at least one &

of said plurality of sampling areas as a priority area for exposure control

and calculating an object evaluating value representing exposure of the
entire image sensed picture based on an exposure evaluating value in the

selected sampling area,

exposure control means =%} for con* - ~1ling said
exposure changing means such that said object evaluating
value approaches a target luminance level, and

means $=2&F-for changing said target luminance level
according to the relation between said object evaluating
value and exposure evaluating values in sampling areas
other than the sampling area selected as said prierity

area.
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* COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED:

Imag® sensing apparanis having automatic iris furction ¢f automatically adjusting
exposure in response to video signal

The following statement is a full description of this invention, including the best method of

P

performing it known to miz/us:-




5 BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates generally to an image
sensing apparatus, and more particularly, to an image
sensing apparatus such as a video camera having an
automatic iris functlon of automatically adjusting
expostire in response to a video signal obtained from an
image sensor.
Description of the Background Art

Conventionally, in an image sensing apparatus such as
a video camera, it is important to obtai‘n brightness
cuitable for an object, i.e., a suitable level of a
luminance signal obtained from an image sensor. Such a
level of a luminance signal includes the average
brightness in a picture, i.e., an absolute level of the
luminance signal obtained from the image sensor and the
contrast of the picture, i.e., a relative level thereof.
The former is adjusted by an exposure adjusting operation
such as adjustment of an optical iris of a lens and

control of the amplification gain of a video signal, while
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the latter is adjusted by a gamma ({) correction
mechanism.

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

However, such a conventional automatic iris system
has the following disadvantages: when a high luminance
portion such as a light source is included in a picture,
for example, the amount of stopping down of the lens is
increased so that the gain of the entire picture is
decreased, whereby a major object becomes insufficiently
bright. Contrary to this, when the background is very
dark, the amount of stopping down of the lens is decreased
so that the gain of the entire picture is increased,
whereby the major object becomes too bright.

An exposure correcting method for eliminating such

disadvantages has been proposed in Japanese Patent
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Laying-Open No. 110369/1987. In this exposure correcting
method, in view of the fact that a major object is
arranged in the center of a picture in many cases, the
picture is divided into a central zegion and a peripheral
region, a signal level of a video signal in each of the
regions is detected as an evaluating value, and the
evaluating value in the central region is weighted with
respect to the evaluating walue in the peripheral region
(in the extreme case, the central region "1" while the
periphg;al region "O;). The size of the aperture of the
diaphragm and the amplification gain of the video signal
are optically controlled according to the ratio of both
the evaluating values, so that contribution of the acentral
region of the picture to the determination of exposure is
increased.

Oon the other hand, the above described gamma
correction will be described in detail. 1In general, a
dynamic range of the present image sensor (approximately
40dB) is much smaller tharn: a dynamic range of the
luminance of an vbject (approximately 100dB), and a
dynamic range of a display device such as a CRT (Cathode
Ray Tube) (approximately 30 to 40 dB) is the same as or
smaller than that of the image sensor. Thus, even if the

brightness of a picture, i.e, an absolute level of a

luminance signal is controlled, a high luminance portion

st N R
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in the picture is saturated and a low luminance portion
therein is blackened all over, so that it is difficult to
obtain the brightness suitable for the entire picture.
In an ordinary image sensing apparatus, gamma
correction of a luminance signal is made in a circuit on
the side of a camera such that overall gamma
characteristics of an entire system, including all devices
from an image sensor to a display device, based on
photoelectric conversion characteristics (gamma
characteristics) of the image sensor and nonlinear
photypelectric conversion characteristics of the display
device is always 1.

However, considering a case in which the central
region of the picture is taken as a priority area to carry
out exposure adjustment, to always obtain exposure most
suitable for a major object in the central region of the
picture, as described above, if there is a substantial
difference in luminance between the central region and the
peripheral region of the picture, the following problems
occur. More specifically, considering a case in which the
central region is relatively substantially brighter than
the peripheral region, if this central region is
controlled to the most suitable luminance level,
substantial underexposure occurs in a non-priority portion

of the peripheral region. Contrary to this, considering a




case in which the central region is relatively
substantially darker than the peripheral region, if this
central region is controlled to the most suitable
luminance level, substantial overexposure occurs in the
5 non-priority portion of the peripheral region.
Additionally, if and when the luminance level in the
priority area is extremely small, the S/N

(signal-to-noise) ratio is degraded, so that the luminance

. 0e level frequently fluctuates due to the effect of noises,
9 .o []

o, 10 whereby exposure control becomes unstable.

Jirae, SUMMARY OF THE INVENTIOM

°p @
e Accordingly, an object of the present invention is to
LU

e e provide an image sensing apparatus capable of decreasing

overexposure and underexposure in a picture.

LK 2N
©

Pedl o 15 Another object of the present invention is to provide
n 69§

*e%ed’ an image sensing apparatus capable of performing stable
FECLN exposure control without being affected by noises or the

like even if a luminance level is small.
e Still another object of the present invention is to
; 20 provide an image sensing apparatus capable of performing
' gamma correction for further correcting automatic exposure
control to prevent overexposure in a high luminance

portion and underexposure in a low luminance portion.
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Briefly stated, the present !nvention is directed te

25 an image sensing apparatus for automatically adjusting
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exposure to an object, the image sensing apparatus
comprises an image sensing circuit having a lens and an
image sensor for generating a video signal in response to
light incident from the object; an apparatus for changing
exposure to the object; a circuit for setting a plurality
of sampling areas divided on an image sensed picture in a
time~divisional manner of the video signal; an exposure
evaluating value detecting circuit for detecting a level
of a luminance signal in a video signal in each of the
plurality of sampling «areas to supply the same as an
exposure evaluating value in the corresponding sampling
area; an object evaluating value calculating circuit for
selecting at least one of the plurality of sampling areas
as a priority area for exposure control and calculating an
object evaluating value representing exposure of the
entire image sensed picture based on an exposure
évaluat.ing value in the selected sampling area; an
exposure control circuit for controlling the exposure
changing apparatus such that the object evaluating value
approaches a predetermined target luminance level; and a
circuit for changing the target luminance level according

to the relation between the object evaluating value and

N

exposure evaluating values in the sampling areas other
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than the sampling area selected as the priority area.
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In accordance with another aspect of the present
invention, an image sensing apparatus for automatically
adjusting exposure to an object comprises an image sensing
circuit having a lens and an image sensor for generating a
video signal in response to light incident from the
object; an apparatus for changing exposure to the object;
a circuit for setting a plurality of sampling areas
divided on an image sensed picture in a time-divisional
manner of the video signal; an exposure evaluating value
detecting circuit for detecting a level of a luminance
siénal in a video signal in each of the plurality of
sampling areas to supply the same as an exposure
evaluating value in the corresponding sampling area; an
object evaluating value calculating circuit for selecting
at least one of the plurality of sampling areas as a
priority area for exposure control, weignting with a
predetermined ratio an exposure evaluating value in the
selected sampling area with respect to exposure evaluating
values in sampling areas other than the sampling area
selected as the priority area and calculating an object
evaluating value represanting exposure of the entire image

sensed picture based on tlie exposure evaluating values; an

exposure control circuit for controlling the exposure

changing circuit such that the object evaluating value

approaches a predetermined target luminance level; and a
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circuit for changing the ratio according to the relation
between the object ev:iiluating value and the exposure
evaluating values in the other sampling areas.
In accordance with still another aspect of the
5 present invention, an image sensing apparatus for
automatically adjusting exposure to an object comprises an
image sensing circuit having a lens and an image sensor

for generating a video signal in response to light

. ve incident from the object; an apparatus for changing

l’l'.O v

RILN 10 exposure to the object; a circuit for setting a plurality
Qo b

R of sampling areas divided on an image sensed picture in a

X »
et time-divisional manner of the video signal; an exposure

cave

40 oo

(L evaluating value detecting circuit for detecting a level

of a luminance signal in a video signal in each of the

peva
w

't Y 15 plurality of sampling areas to supply the same as an

a 69 .

*.Pea’ exposure evaluating value in the corresponding sampling
L, area; a circuit for comparing the exposure ewvaluating
4w 9

value supplied from the exposure evaluating value
ouss, detecting circuit with a predetermined reference value to
; 20 replace the exposure evaluating value with a predetermined
. fixed value when the exposure evaluating value is smaller
than the reference value; an object evaluating value

calculating circuit for selecting at least one of the

.
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plurality of sampling areas as a priority area for

25 exposure control and calculating an object evaluating

e g

I
(o]
]
T

T AT M D T



[

w 4
4 oW

]

LXK

- on
q 6%

o 09

é

v

ExT)

°
THR]

ha B0

L)

XXX
® ¥

G

LY

°

0q
®

Yo

value representing exposure of the entire image sensed
picture based on an exposure evaluating value in the
selected sampling area; and an exposure control circuit

for controlling the exposure changing apparatus such that

5 the object evaluating value approaches a predetermined
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target luminance level.

In accordance with a further aspect of the present
invention, an image sensing apparatus for automatically
adjusting exposure to an object and automatically
performing gamma correction of a video signal comprises an
image sensing circuit having a lens and an image sensor
for generating a video signal in response to light
incident from the object; an apparatus for changing
exposure to the object; a circuit for setting a plurality
of sampling areas divided on an image sensed picture in a
time-divisional manner of the video signal; an exposure
evaluating value detecting circuit for detecting a level
of a luminance signal in a video signal in each of the
plurality of sampling areas to supply the same as an
exposure evaluating value in the corresponding sampling
area; an object evaluating value calculating circuit for

selecting at least one of the plurality of sampling areas

e

as a priority area for exposure control and calculating an
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object evaluating value representing exposure of the

entire image sensed picture; an exposure control circuit
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for controlling the exposure changing apparatus such that
the object evaluating wvalue approaches a predetermined
target luminance level; a circuit for calculating a value
indicating the contrast of the image sensed picture based
S on the exposure evaluatiny values supplied from the
exposure evaluating value detecting circuit; a circuit for
determining a gamma correction value based on the value
indicating the contrast to perform gamma correction of the

video signal according to this gamma correction value; and

e 10 a circuit for changing the gamma correction value
e 4 & .
:.r‘ according to the relation between the object evaluating
~ e L 3
eaer value and exposure evaluating values in sampling areas

v
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other than the sampling area selected as the priority

area.

.::?& 15 A principal &dvantage of the present invention is

o?ﬂio that a target luminance level for exposure adjustment is
- changed according to the relation between a luminance

level in a priority area and a luminance level in a
non-pricrity area, so that overexposure and underexposure
f 20 in a picture can be decreased.
]
' Another advantage of the present invention is that a

ratio with which an exposure evaluating value in a

priority area is weighted is changed according to the

e Sl

P—

relation between a luminance level in the priority area

By
TS

25 and a luminancu level in a non-priority area, so that
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overexposure and underexposure in a picture can be
decreased.
Still another advantage of the present invention is

that if there is an extremely small exposure evaluating

5 value in exposure evaluating values sampling areas, the

value is previously replaced with a fixed value, so that
noises in this extremely small exposure evaluating value

can be prevented from affecting exposure adjustment.

A further advantage of the present invention is that

10 a gamma ccrrection value is changed according to the

15
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25

relation between a luminance level in a priority area and

a luminance area in a non-priority area, so that
overexposure and underexposure in a picture can be
decreased.

The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Flg., 1 is a schematic block diagram showing an
automatic focusing/automatic iris apparatus according to
an embodiment of the present invention;

Flg. 2 is a diagram typically showing a manner in

which sampling areas are set on an image sensed picture;
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Fig. 3 is a flowchart showing a main routine in an
automatic focusing/automatic iris operation;

Figs. 4 and 5 are flowcharts showing a routine in an
automatic iris operation according to an embodiment of the
present invention;

Fig. 6 is a flowchart showing a gamma correction
value setting operation;

Figs. 7, 8 and 9 are diagrams showing characteristics
for explaining an exposure adjusting operation according
to the preésent invention;

Figs. 10 and 11 are diadgrams showing characteristics
for explaining a gamma correcting operation according to
the present invention;

Fig. 12 is a diagram typically showing a manner in
which a major object moves;

Fig. 13 is a flowchart showing an exposure evaluating
value replacing routine;

Fig. 14 is a flowchart showing a routine in an
automatic iris operation according to another embodiment
of the present invention;

Fig. 15 is a flowchart showing an object evaluating
value calculating routine in the automatic iris operation

shown in Fig. 14;

e

B iy AR e & a7 ol

Figs. 16 and 17 are diagrams showing the change in

the ratio of weighting of exposure cvaluating valuegs in
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the object evaluating value calculating routine shown in
Fig. 15;

Fig. 18 is a flowchart showing another example of the
object evaluating value calculating routine; and

Figs. 19 and 20 are diagrams showing the change in
the ratio of weighting of exposure evaluating values in
the object evaluating value calculating routine shown in
Fig. 18.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a schematic block diagram showing an
automatic focusing/automatic iris apparatus according to
an embodiment of the present invention. In Fig. 1, a
video camera portion 1 comprises a focusing lens 2, a
focusing ring 3 for supporting this focusing lens 2 and
moving the same in the direction of an optical axis, a
focusing motor 4 for driving this focusing ring 3, an
optical stop-down mechanism 6 for controlling exposure, an
iris motor 7 for driving this stop-down mechanism 6, and
an image sensing circuit 8 having a solid-state image
sensor for converting light incident from an object into a
video signal (referred to as image sensed video signal

hereinafter).

R

A luminance signal in the video signal obtained from

the image sensing circuit 8 is applied to a high-pass

- 13 -

R e R

o vy
G RS



filter (HPF) 9, a low-pass filter (LPF) 11, and a
synchronizing separator circuit 12.

A vertical synchronizing signal VD and a horizontal
synchronizing signal HD separated from the luminance
signal by the synchronizing separator circuit 12 are
supplied to a switching control circuit 13 for setting
sampling areas. This switching control circuit 13 is
responsive to the vertical and horizontal synchronizing
signals VD and HD and a fixed output of an oscillator (not
shown) serving as a clock for driving a CCD (Charge )
éoupled Device) for outputting a selection signal S2 to
apply the same to a selecting circuit 15 in the succeeding
stage so as to set a rectangular first sampling area Al in
the center of a picture, a second sampling area A2
including this sampling area Al and having an area which
is four times that of the samplirig area al, and third to
sixth sampling areas A3, A4, AS and A6 around this
sampling area A2, as shown in Fig. 2. In addition, the
switching control circuit 13 outputs a switching signal S1
for selecting outputs nf the HPF 9 and the LPF 11 to apply
the same to a switching circuit 14.

As a result, the switching circuit 14 is responsive
to the switching signal S1 for selecting the output of the
HPF 9 in, for example, 31 fields to continue to output the

same ta the gelecting circuit 15 in the succeeding stage,
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and further selecting the output of the LPF 11 only once
per 32 fields to apply the same to the selecting circuit
15.

On the other hand, the selecting circuit 15 is
responsive to the selection signal S2 from the switching
control circuit 13 for selectively applying an output of a
filter selected by the switching circuit 14 to
accumulating circuits 16, 17, ..., 21 corresponding to the
respective sanpling areas. More specifically, an output
of each of filters with respect to the first sampling area
Al and an output of each of filters with respect to the
second sampling area A2 are respectively applied to the
accumulating circuits 16 and 17. Similarly, an output of
each of filters with respect to the sampling areas A3, A4,
A5 and A6 are respectively applied to the accumulating
circuits 18, 19, 20 and 21.

The accumulating circuit 16 comprises an A/D
converter 22, an adder 23, and a memory circuit 24. The
A/D converter 22 sequentially A-D converts the filter
output passing through the selecting circuit 15, to apply
the éame to the adder 23. The adder 23, together with the
A/D converter 22 in the preceding stage and the memory
circuit 24 in the succeeding stage, constitutes a digital
integrator, which adds an output of the memory circuit 24

to an output of the A/D converter 22 to supply the result

- 15 -
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of the addition to the memory circuit 24. The memory
circuit 24 is reset for each field. Thus, the memory
circuit 24 holds an output of the adder 23, i.e., a value

obtained by digitally converting with respect to one

5 field, a level of a luminance signal which passed through

10

15

20

25 HPF 9 and the LPF 11 is digitaliy integrated with respect

a filter selected in the current field with respect to the
first sampling area Al.

The accumulating circuits 17, 18, ..., 21 have all
the same structures as that of the accumulating circuit
16.  Thus, a memory circuit contained in each of the
accuniulating circuits holds a value obtained by
integrating, with respect to one field, a level of a
luminance signal which passed through a filter selected in
the current field with respect to each of the sampling
areas. The integrated values held in the memory circuits
are further applied to a memory circuit 25 in the
succeeding stage to be collectively stored therein.

The HPF 9 and the LPF 11 are respectively set to
allow the passage of the band of 200 KHz to 2.4 MHz and
the band of 0 to 2.4MHz. This frequency 2.4MHz is a
substantially high frequency independent of a luminance
signal and hence, the LFP 11 can be omitted. Thus, a high

frequency component or a low frequency component of a

o
T L e

luminance signal which passed through either one of the
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to one field, a value obtained by the integration being
stored in the memory circuit 25 as an evaluating value in
the current field for each sampling area. A value
obtained by integrating a low frequency component in each
of fields in which the LPF 11 is selected and a value
obtained by integrating a high frequency component in each
of fields in which the HPF 9 is selected out of integrated
values stored in the memory circuit 25 are respectively
operated by a microcomputer 26 in the succeeding stage as
an exposure evaluating value for exposure control and a
focus evaluating value for focus control.

The evaluating values are processed by the
microcomputer 26 in a software manner. Based on the
result of this processing, the microcomputer 26 carries
out an automatic focusing operation such that the focus
evaluating value reaches a maximum by issuing a command to
a focusing motor control circuit 27, thereby to drive the
focusing mogor 4 to move the focusing lens 2. In
addition, the microcomputer 26 carries out automatic
exposure adjustment such that the exposure evaluating
value becomes a predetermined value by also issuing a
command to an iris motor control circuit 28, thereby to
drive the iris motor 7 to operate the stop-down mechanism

6.

P X
W
5
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Referring now to a flowchart of Fig. 3, description
is made of a main routine in the automatic focusing
operation and the automatic iris operation (automatic
exposure adjustment) by the microcomputer 26.

5 Wwhen the video camera enters an operating state, the
microcomputer 26 first executes the main routine shown in
Fig. 3.

First, in the step 30, an integrated value,

corresponding to thé current one field, with respect to
RN 10 each of the sampling areas is read in the microcomputer 26

from the memory circuit 25.

oot ! Then, a count value of a counter AECNT provided for
adgd

sans carrying out the automatic focusing operation and the

oa ae

R automatic iris operation in a time-divisional manner is

15 decremented, that is, one is subtracted from the count
we® 0 value in the step 32, to deterxinine in the step 33 whether
or not the count value is zero. The automatic focusing
E.:.‘ operation is carried out if the count value is not zero,
while the automatic iris operation is carried out only
ROT 20 when the count value is zero.

This automatic focusing operation is carried. out bf
executing an automatic focusing routine (in the step 35)
for holding the focusing lens 2 in an in-focus position
based on a focus evaluating value which is an integrated

25 value of the output of the HPF 9.
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More specifically, while the automatic focusing
routine is executed, integrated values DATA (1) and DATA
(2) in the first and second sampling areas Al and A2 taken
when the HPF 9 is selected are extracted as focus
evaluating values X (1) and X (2) in the sampling areas in
the current field. First, the sampling area Al is
designated as a focusing area. With respiect to the focus
evaluating value X (1) in the designated first sampling
area Al, the magnitude of the focus evaluating value X (1)
in the current field is compared with the magnitude of the
focus evaluating value X (1) in the previous field for
each field, that is, every time the focus evaluatirig value
X (1) is updated while driving the focusing motor 4 to
displace the focusing lens 2 in the direction of an
optical axis. The rotation of the focusing motor 4 is
continued in the direction of increasing this focus
evaluating value, to detect the peak of a mountain-like
curve, l.e., a position where the focus evaluating value
reaches the maximum value. When the focusing lens 2
reaches this position, the position is judged to be the
in-focus position, to stop the focusing motor 4 to fix the
position of the focusing lens 2, thereby to complete an
auto~-focus operation.

Furthermore, in an operation for detecting the peak

of the mountain-like curve, if a distinct maximal point is
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not detected in the focus evaluating value X (1) in the
first sampling area Al aithough the position of the lens
has moved from a « point to a near point and the maximum
value of the focus evaluating value X (2) in the second
sampling area A2 is larger per unit area than that of the
focus evaluating value X (1) in the first sampling area
Al, the second sampling area A2 is designated as a
focusing area. Thereafter, a position where the focus
evaluating value X (2) reaches the maximum value is judged
to be the auto-focus position to hold the focusing lens 2
in this positiun, thereby to complete the auto-focus
operation.

Additicnally, in the automatic focusing routine,
after the focusing lens 2 reaches the peak of the
mountain-like curve of the focus evaluating value to hold
the focusing lens 2 in this position, thereby to complete
the auto-focus operation, the change of the focus
ebaluating value is monitored. When the focus evaluating
value greatly changes, it is determined that an object
moves outside of the focusing area, to start the
auto-focus operation again from the beginning. In such an
operation for monitoring the change of the object, if the
first sampling area Al is selected as a focusing area to
complete the auto-focus operation, the monitoring

operation is first carried out with respect to the first
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sampling area Al. If the focus evaluating value X (1) in
the first sampling area Al greatly changes, it is also
determined whether or not the focus evaluating value X (2)
in the second sampling area A2 changes. If the focus
evaluating value X (2) changes, resumption of the
auto-focus operation is instructed. However, if this
focus evaluating value X (2) does not greatly change, it
is determined that a major object only moves in a
transverse direction from a position represented by a dash
line to a position represented by a.solid line, that is,
moves outside of the first sampling area Al within the
second sampling area A2, as shown in Fig. 12, to change
the focusing area from the first sampling area Al to the
second sampling area A2, thereby to continue the
monitoring operation.

When the above described automatic focusing routine
is terminated, it is determined in the step 36 whether or
not the result of subtracting one from the content of the
counter AECNT is zero. If the count value is zero, a
control signal is generated from the microcomputer 26 to
the switching control circuit 13. The switching control
circuit 13 applies the switching signal S1 for selecting
the output of the LPF 11 to the switching circuit 14 upon
receipt of the control signal, so that the output of the
LPF 11 is selected in the step 37. When the output of the
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LPF 11 is thus selected, the microcomputer 26 waits until
an evaluating value obtained corresponding to this
selected output of the LPF 11 is read in the memory
circuit 25.

On the other hand, when the automatic iris operation
is selected in the step 33, an automatic iris routine (in
the step 38) which is the basis of the automatic iris
operation is executed. Thereafter, the counter AECNT is

returned to the initial state in the step 39 and the

10 output of the HPF 9 is selected in the step 40. When the

output of the HPF 9 is thus selected, the microcomputer 26
waits for accumulation of evaluating values in the next
field.

The initial state <¢f the counter AECNT is a state in

15 which an initial value "32" is set so as to calculate an

exposure evaluating value based on the luminance signal
which passed through the LPF 11 by one field per 32
fields.

Referring now to flowcharts of Figs. 4 and 5,

20 description is made of the automatic iris operation

according to one embodiment of the present invention.
In the step 33 in the main routine shown in Fig. 3,
when it is determined that the count value of the counter

AECNT becomes zero, that is, when 32 flelds have elapsed

25 since the auto-focus operation was started, an automatic

[

o e e -

Y
b
;
§



10

15

20

25

iris routine shown in Fig. 4 is executed. First, values
obtained by respectively normalizing integrated values
DATA (1), DATA (3), ..., DATA (6), corresponding to one
field, in first and third t¢ sixth sampling areas Al, A3,
+++.;, A6 Oof the luminance signal, which passed through the
LPF 11, read in the step 30 in the main routine by areas
of the corresponding sampling areas, that is, integrated
values per unit area obtained by dividing the integrated
values DATA (1), DATA (3), ..., DATA (6) by areas SMl,
SM3, ..., SM6 of the first and third to sixth sampling
areas Al, A3, ..., A6 are calculated as exposure
evaluating values 2 (1), 2 (3), «.,, 2 (6) corresponding
to the sampling areas, in the step 200. However, sincu
the second sampling area A2 is an area including the first
sampling area Al as described above, the ex: "sure
evaluating value Z (2) corresponding to the seacond
sampling area A2 is also affected by the first sampling
area Al according to the above descoribed calculating
method. Therefore, an exposure evaluating wvalue 2 (2)
corresponding to a sampling area excluding the first
sampling area Al from the second sampling area A2 1is
calculated by the following equation:

2 (2) = (DATA (2) -~ DATA (1))/(sM2 =sMl)

Furthermore, the average value of exposure evaluating

values in the entire picture given by the following

}
i
i
i

e
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expression is calculated as an average exposure evaluating

value zA in the step 201:

(2 (1) +2 (2) +2 (3) +2 (4) +2 (5) +2 (6))/6
Then, an object evaluating value ZT is determined
5 which represent a luminance level of this picture and is
the basis of exposure control.
First, the first sampling area generally designated
as a focusing area in the above described automatic

focusing operation is designated as a priority area for

10 exposure control, to determine whether or not the exposure

evaluating value 2 (1) in the first sampling area Al is
within a predetermined allowable range with respect to the
average exposure evaluating value Zp+ More specifically,

if it is determined in the step 202 that JLOG (2 (1)/ZA)'

15 which is the absolute value of the logarithm ratio of both

the exposure evaluating values is a predetermined value a
or less, this exposure evaluating value Z (1) is taken as
an object evaluating value ZT,in the step 203.

Furthermore, when it is determined in the step 202

20 that |LOG (2 (l)/ZA)I is the predetermined value a or more

25

and it is determined in the step 204 that the second
sampling area is designated as a focusing area in the
above described automatic focusing operation, it is
determined in the step 205 whether or not the exposure

evaluating value 2 (2) is within a predetermined range [

- 24 =

=

e T L

o e e

it e



with respect to the'avéraée exposure evaluating value Z,.

When it is determined in the step 205 that |LOG (2

(2)/2,)] is the éredetermined valiug a or less, this

exposure evaluating value Z (2) is taken as the object
slevaluating ValQE_ZT in the step 206.

‘Additionally, when it is determined in the step 205

~ that |LOG (2 (2)/ZA)| ¢ a is not satisfied or it is 7

determined in the step 204 that the second sampling area

is not designated as a focnusing area, the average of

’b;: 10 exposure evaluating values within a predetermined'range'
_o:Q:a' | with_réépect to the average exposure evaluating value Z,,
Q:?: that is, exposure evaluating va  Aas at which ]LOG(Z(i)/ZAl
“:f“ is the predetermined value a 6r less,out.of'exposdre

i,::i evaluating values 2 (i) (1 = 1 tb €) in the sampling are

15 is calculated as the object evaluating value._zT in the
';ﬁ:: step 207. When it is determined in the Step 290 that each
ifee of the exposure evaluatiQQIValues corresponding to all the
i,f:“ sampling areas is 1ot smaller than'thé.predetermined,value
a, the exposure eValﬁating.value Zf(l) in the first
,:?*: 20 sampling area Al is taken as the object evaluating value
ngﬁx: Zpe  In additibn,_in.the step 208,.the maximum value and

the minimum value out of the expostre evialuating values 2
(i} (L = 1 to 6) are respectively set as values Zmax and

Zmin which are required f.: determination of exposure.

—25’-—

AT e

e, NP
e S S

e, T



10

15

20

25

When it is determined in the steps 202, 205 and 207
whether each of the exposure evaluating values is within
an allowable range previously set with respect to the
average exposure evaluating value ZA or is a value greatly
different from the average exposure evaluating value ZA
outside of the allowable range, the ratio of both the
values may be merely used. However, in the present .
embodiment, the exposurs evaluating value is compared with
the predetermined value a after logarithm compression in
consideration of the fact that dynamic range of the ratio
oé both values is substantially wide.

As described in the foregoing, when an object
evaluating value which is an exposure evaluating value in
a sampling area used in carrying out the automatic iris
operation is determined out of exposure evaluating values
corresponding to a plurality of sampling areas, the
exposure evaluating value corresponds to the first o
sanpling area Al is given priority. 1In addition,
considering a case in which an extremely high luminance
portion such as light source or an extremely low luminance
portion such as deep green, i.e., an abnormal luminance
portion exists in this first sampling area Al and a
logarithmically compressed value of the ratio of the
average evaluating value ZA and the exposure evaluating

value is the precdetermined value a or more, if the second

- 26 =
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sampling area A2 is designated as a focusing area, the ' f
exposure evaluating value 2 (2) in this Sampling area is

given priority. Furthermore, when an abnormal luminance

peortion also exists in this second.saﬁpling area A2, the

average of exposure evaluating values in sampliné 47 28

where no abnormal luminance portions_exist'is'judged to be

the object evaluating Value,'and‘the corresponding

sampling areas are taken_as_the basis of the automatic

iris operation. |

Determination of the stopping-down of the 1¢ns based

on the value set in the above described manner is made

according to the flowchart of Fig. 5. First, in the step
210, the logarithmiLOG (Zmax/ZT) of the ratio of the
maximum evaluating value Zmax to the object evaluating
value ZT énd the logarithm LOG (Zp/2Zmin) of the ratio of
the object evaluating value Zp to the minimum evaluating

Qalue Zmin are calculated, and the difference | ¥
therebetween, i.e., LOG (ZT/Zmin) - LOG (Zmax/zT)'is
derived as a light and darkness determining value D. Thié
lighé and darkness determining value D hecomes a parameter
determining whether a major object for determinihg ﬁhe
object evaluating value 2, is relatively bright or dark in
a picture. If the major object is bright so that the
object evaluating value 2 is relatively lérge, the

logarithm LOG (ZT/Zmin) which is the first term is
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increased and the logarithm LOG (Zmax/ZT) which is the
second term is decreased, so that the light and darkness
determining value D becomes larger. Contrary {o this, if
the object evaluating value ZT is relatively small, the
first term is decreased and the second term is increased,
so that the light and darkness determining value D becomes
smaller.

Meanwhile, the reason why the logarithm of the ratio
of the evaluating values is used in calculating this light
and darkness determining value D is that recognition of
brighéness in Qision of a human being is generally
achieved by noting that brightness in vision is linearly
changed as luminance level of an actual object is
exponentially increased, for example, increased by two
times, four times and eight times in that order.

When it is detérmined in the step 211 that |D| < b
holds between the determining value D and a predetermined
value b (b > 0), it is determined that the luminance of
the object in the picture is intermediated, to
respectively set the upper limit ZU and the lower limit ZL
of a target value for controlling the object evaluating
valuer ZT to V and v in the step 213. 1In addition, when
it is determined in the step 211 that |D]) < b does not
hold and it is determined in the step 212 that the

determining value D is 4+ b or more, it is determined that
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the luminance of the object in the picture is relatively
high, to respectively set the upper limit ZU and the lower
limit 2, to U and u in the step 214. Furthermore, it is
determined in the step 212 that the determining value D is
5 -~ bor less, it is determined that the luminance of the
object in the picture is relatively low, to respectively

set the upper limit 2,, and the lower limit Z. to W and w

U L
in the step 215. It is assumed in advance that the

relations U > V > W and u 2 v > w respectively hold

10 between the upper limits and between the lower limits.
Accordingly, a target range, corrzsponding to relative
brightness in the picture, of the object evaluating value
Zq is set.

Meanwhile, the above described predetermined value b

15 is a limit value taken when the luminance level of the
major object is wvisually recognized to be significantly
higher or significantly lower than the luminous level of
the entire picture, which is experimentally found in
advance.

20 Then, in the steps 216 and 217, the object evaluating
value ZT' the upper limit ZU and the lower limit ZL of the

target value are compared. If the relation ZU > 2, > 2

T 7 “L
holds, it is determined that proper exposure is obtained,
to maintain the iris motor 7 for driving the optical

25 stop-down mechanism 6 in the stopped state to maintain the

- 29 -

At S n . e >
-

A

w..e::;wm.guﬁ‘_



I o~ e

R i

present aperture of the diaphragm. On the other hand, if
the object evaluating value ZT is larger than the upper
limit ZU' it is determined that the overexposure occurs,
to drive the iris motor 7 in the direction in which the

5 diaphragm of tha stop-down mechanism 6 is closed by one
step in the step 219. Contrary to this, if the object

evaluating value Z_ is smaller than the lower limit ZL, it

T
is determined that the underexposure occurs, to drive the

S iris motor 7 in the direction in which the diaphragm of
SO 10 the gtop-down mechanism 6 is opened by one step in the
SEAE step 218. The iris motor 7 is constituted by a stepping
et motor.

et While the size of the aperture of the diaphragm is

being adjusted by this iris motor 7, the gain of an AGC

[A XX
[ I )

0e @ 15 amplifier 301 (see Fig. 1) for amplifying an image sensed
[N )

e v video signal is fixed to a constant value (including zero)
S0 (this state is referred to as the off state of an AGC

operation) in the step 222. 1In addition, when it is
RIS difficult to obtain proper exposure only by adjusting the
u~§ 20 amount of incident light, that is, it is determined in the
step 220 that the stop-down mechanism 6 enters the opened
state while repeating the step 218 because the luminance
of the object is extremely low and proper exposure is not &
obtained even in this state, the AGC amplifier 301 is

25 operated in the step 221. The gain of the AGC amplifier
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301 is increased or decreased such that an output thereof
attains a constant level depending on whether a level of
the inputted image sensed video signal is large or small
(this state is referred to as the on state of the AGC
operation).

Meanwhile, the opened state of the optical stop-down
mechanism 6 can be detected by monitoring the amount of
all rotation (the number of all steps) oi the iris motor 7
and mechanically detecting an operation of the optical
stop~down mechanism 6 itself.

Figs; 7 to 9 are diagrams showing characteristics of
ad'exposure adjusting operation carried out by finely
changing the upper limit and the lower limit of a target
luminance level depending on whether the the light and
darkness determining value D is large or small as
described above. In Figs. 7 to 9, the object evaluating
value ZT is obtained from the first sampling area Al which
is a focusing area and the major object exists in this
first sampling area Al, whereby the luminance level of the
major object corresponds to the object evaluating value
Z'I"

In Figs. 7 to 9, the axis of abscissa represents an
actual luminance level, before exposure adjustment, of the

entire picture including the major object and the

background, where a luminance region corresponding to the
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entire picture is represented by L (represented by an
arrow in the drawings) and particularly, the actual
luminance level of the major object is represented by
VY. In addition, the axis of ordinate represents a
luminance level of an image sensed video signal after
exposure adjustment by the stop-down mechanism 6 and the
AGC amplifier 301, where a proper exposure range M which
is an allowable range where an image superior in gquality
can be recognized in vision of a human being is

represented by an arrow.

Fig. 7 shows a case in which the relation |D| < b
holds between the light and darkness determining value D
and the predeteimined value b, and the actual luminance
level V of the major object corresponding to the object

evaluating value 2., is located in almost the center of the

T
luminance region L corresponding to the entire picture,
that is, the major object has relatively intermediate
biightness. In addition, Fig. 8 shows a case in which the
relation D < - b holds, and the actual luminance level 7 of
the major object is located in the slightly lower portion
in the region L, that is, the major object is relatively
dark. Furthermore, Fig. 9 shows a case in which the

relation D > + b holds, and the actual luminance level Vof

the major object is located in the slightly higher portion
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in the region L, that is, the major object is relatively
bright.

In Figs. 7 to 9, P represents a region of a luminance
level of the image sensed video signal after exposure
adjustment with respect to the entire picture in employing
a conventional method of carrying out exposure adjustment
based on only an average luminance level of the entire
picture, the actual luminance level of the entire picture
and the luminance level of the image sensed video signal
in this case having a relation represented by a straight
iihe‘p. An average value AV of this region P (a middle
point of P) is matched with an optimum value m which is a
middle point of the proper exposure range M so that the
proper exposure range M can be located in the center of
the region P with respect to the entire picture. However,
as shown in Figs. 8 and 9, if the actual luminance level V
of the hajor object is in a position relatively lower or
higher than the actual luminance region L corresponding to
the entire picture, the luminance level of the image
sensed video signal with respect to the major object is
tl, which is outside of the proper exposure range M, so
that overexposure or underexposure occurs with respect to
the major object.

In Figs. 7 to 9, Q represents a region of a luminance

level of the image sensed video signal with respect to the

- 33 -
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entire picture in employing a conventional method of

matching with the optimum value m the luminance level of

the image sensed video signal with respect to the major

object or a luminance level of the image sensed video

signal with respect to an area including this major

object, the actual luminance level of the entire picture

and the luminance level of the image sensed video signal

in this case having a relation represented by a straight

line q. According to this method, exposure most suitable

for the major object is obtained.

However, in the case

shown in Figs. 8 and 9, a luminance level of another

portion such as the background is greatly outside of the

proper exposure range M, so that the picture includes a

dim portion or a portion saturated with white.

In Figs. 7 to 9, R represents a region of a luminance

level of the image sensed video signal with respect to the

entire picture obtained by the method according to the

present embodiment, the actual luminance level of the

entire picture and the luminance level of the image sensed

video signal after exposure adjustment having a relation

represented by a straight line r.

present embodiment, this straight :: -

According to the

. 1s shifted in an

up and down direction to finely change a target luminance

level, as described below.
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In the flowchart of Fig. 5, if the absolute value of
the light and darkness determining value D is the
predetermined value b or less and the major object has
intermediate brightness relative to the entire picture,
the upper limit and the lower limit of the target value
are reséectively set to V and v, to operate the stop-down
mechanism 6 such that the object evaluating value ZT
corresponding to the sampling area including the major
object is located between the upper limit V and the lower
limit v. ﬁs a result, as shown in Fig. 7, a luminance
levél t3 of the image sensed video signal with respect to
the major object is matched with the optimum value m as in
the above described region Q, and the proper exposure
range M is located in almost the center of the region R of
the luminance level of the image sensed video signal with
respect to the entire picture, so that proper exposure
adjuétment is carried out.

' On the other hand, when the relation D < = b holds
between the light and darkness determining value D and the
predetermined value b and it is recognized that the
luminance level of the major object is relatively low, the
upper limit 2y and the lower limit 2 of the target value
for controlling the object evaluating value Zp are
respectively changed to W and w smaller than V and v, to

operate the stop-down mechanism 6 such that the object
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evaluating value ZT is located between the upper limit ZU
and the lower limit 2r,- As a result, the straight line r
shown in Fig. 7 is shifted downward, so that the luminance
level of the image sensed video signal with respect to the
major object is located in the vicinity of the lower limit
of the proper exposure range M and the region R of the
luminance level of the image sensed video signal with
respect to the entire picture is matched with proper
exposure range M to the utmost, as shown in Fig. 8. As a
result, proper exposure considerably superior in quality
in visién is obtained with respect to the major object and
a luminance level of another picture is not greatly
outside of the proper exposure range M, so that a good
picture is obtained as a whole.

Additionally, when the relation D ~ + b holds between
the ligkt and darkness determining value D and the
predetermined value b and it is recognized that the
luminance level of the major object is relatively high,
the upper limit 2; and the lower limit Zr, of the target
value for controlling the object evaluating Value.ZT,are
respectively changed to U and u larger than V and v, to

operate the stop~down mechanism 6 such that the straight

g aores

line r shown in Fig. 8 is shifted upward. Consequently,

s
o w

as shown in Fig. 9, the luminance level of the image

sensed video signal with respect to the major object is
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located in the vicinity of the upper limit of the proper
exposure range M and the region R of the luminance level
of the image sensed video signal with respect to the
entire picture is matched with the proper exposure range M
to the utmost. As a result, proper exposure considerably
superior in quality in vision is obtained with respect to
the major object and a luminance level of another picture
is not greatly outside of the proper exposure range M, so
that a good picture is obtained as a whole.

Referriqg now to a flowchart of Fig. 6, description
is made of the determination of a gamma correction value.
First, in the step 230, the contrast/ of the pictﬁre is
calculated as the ratio of the maximum value Zmax to the
minimum value Zmin in the exposure evaluating values. In
the step 231, the above described contrastA is substituted
in a decreasing function £ (A) previously set, thereby to
perform an operation so as to change a gamma
(Y) for correction as the most suitable value. More
specifically, the gamma for correction as a target is
derived in the step 231 using the following equation
experimentally determined:

{= a, LOG (Zmax/2min) + b0
= a, LOG (4) + by

(where Ay and b0 are constants, a, <0, b0 > 0)
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Then, it is determined in the step 232 that the gain
of the AGC amplifier 301 is not fixed to a constant wvalue
and thus, the ordinary AGC operation is enabled in the

step 221 in the flowchart of Fig. 5 because the luminance

5 of the object is extremely low, the gamma correction value )

10 .

25

is decreased by a predetermined amount dl to compress the
contrast of the picture in the step 233. Consequently, a
signal level of the object of low luminance is
substantially raised.

Furthermore, when the relation D < =bor D » + b
holds between the light and darkness determining value D
with respect‘tO‘the object evaluating value 2y (in
genéral, the exposure evaluating value in the focusing
area) and the predetermined value b in the step 234, the
gamma correction value ¥ is decreased by a predetermined
value dz to compress the contrast of the picture‘in‘the
step 235. | |

For example, when the relation D < - b holds and the

luminance level of the major object, i.e., the object

evaluating value is relatively significantly lower then
the luminance level of the entire picture, exposure
adjustment is carried out by the opticai stop~dQWn 
mechanism 6, so that the luminance level of the major
object is located in the vielnity of the lower limit of

the proper exposure range M and the proper exposure range
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M is located in the center of the luminance region
corresponding to the entire picture as represented by R
shown in Fig. 8, whereby the proper exposure is obtained
relative to the major object as well as the exntire
picture. Hcwever, a high luminance region r, in the
region R after exposure adjustment remains outside of the
proper exposur range M. On this occasion, if the gamma
correction value ¥ is decreased by the predetermined amount
d2 to corpress the contrast the pipture as described
above, the straighi{ 'ine r is changed to a curve r' so
that the luminance region corresponding to the entire
picture is changed from R to R', as shown in Fig. 10. As
a result, the luminance region R' corresponding to the
entire picture can be almost matched with the proper
exposure range M while locating the luminance level of the
major object in the vicinity of the lower limit of the
proper exposure range M, ta further correct exposure
adjustment carried out by the optical stop-down mechanism
6 so that more proper exposure is achieved.

Additionally, when the relation D > + b holds and the
luminance level of the major object is relatively
significantly higher than that of the entire picture, a
low luminance region r; in the region R after exposure

adjustment remains outside of the proper expasure range M,

L ot
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as shown in Fig. 9. On this occasion, if the gamma
correction vaiue ¥ is also decreased by the predetermined
amount d2 to compress the contrast of the picture, the
straight line r is changed to a curve r'' so that the
luminance region corresponding to the entire picture
changed from R to R'', as shown in Fig. 11l. As a result,
the luminance region R'' corresponding to the entire
picture can be almost matched with the proper exposure
range M while locating the luminance level of the major
object in the vicinity of the upper limit of the proper
exposure range M, to further correct exposure adjustment
carried out by the optical stop-down mechanism 6 so that
more proper exposure is achieved. Thus, overexposure in
the high luminance portion and underexposure in the low
luminance portion can be prevented.

Meanwhile, the luminance regions L and R and the
straight lines r in Figs. 8 and 10 are respectively the
same, and the luminance regions L and R and the straight
lines r in Figs. 9 and 11 are respectively the same. The
gamma c¢orrection value ¥ in the current field thus
determined is supplied to a gamma correcting circuit 302
(see Fig, 1). If this gamma correction value ¥ is greatly
differenl: from a gamma correction value XB previously

determingd, gamma correction is made at a stroke, so that
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the picture is rather unclear. Therefore, the gamma
correction value must be gradually changed.
In the step 236, the gamma correction value { in the
current field and the gamma correction value XO previously
5 determined, i.e., determined 32 fields before are compared
with each other. If the gamma correction value in the
current field is larger, the gamma correction value is

increased by the magnitude d{ corresponding to one step in

» o0

*ete’ the step 241. Contrary to this, if the gamma correction
':3:. 10 value 36 previously determined is larger, the gamma

. e o *

e 0 correction value is decreased by the magnitude d §

060

¢
XXX

ve av corresponding to one step in the step 242. In this case,

the mugnitude 4 corresponding to one step is set by

dividing the difference between the maximum value and

ORI 15 minimum value which the gamma correction value Ycan take

into n (n: natural number) equal divisions. 1In other
pow v words, the gamma correction value {is changed in n steps.
' In order to greatly change the gamma correction value

¥ in one direction from the gamma correction value Fb

20 previously determined in switching the gamma correction
values, a continuous chlange of the gamma correction value
every 32 fields is effective. However, if the gamma
correction values in the current field and previously

determined are close to each other, the gamma correction

25 values fluctuate upwards and downwards by following a fine
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fluctuation of the luminance level due to unintertional
movement of the hands, so that the switching between the
gamma correction values frequently occurs, resulting in
unclear picture. In order to prevent this frequent
switching, the directions of the changes of the gamma
correction values previously determined and in the current
field are compared with each other based on the state of a
flag SX in the steps 237 and 238. If both are the same,
the program skips over the steps 239 and 240, to proceed
to the steps 241 and 242. On the other hand, if both are
different from each other, the gamma correction values are
changed only when the difference !3’0 - ¥| between the
gamma correction values KO and ¥ previously determined and
in the current field is a predetermined value C or more at
which it is recognized that correction is indispensable,
while the gamma correction value {§is maintained at Jb in
the step 245 when the difference |); - §| is less than the
value C. As a result, the manner of change of the gadmma
correction value is adapted to have hysteresis.

Meanwhile, the gamma correction value Kb is
initialized immediately after the power supply is turned
on.

A control signal corresponding to the gamma

correctic¢  value thus determined is inputted to the gamma

25 correcting circuit. 302 connected to the succeeding stage
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of the AGC amplifier 301 as a control signal. The
amplification factor is changed according to an input
level of an image sensed video signal based on this gamma
correction value, so that the most suitable gamma
correction is performed. As a result, suitable brightness
is obtained over the entire picture even with respect to
an object having a high picture contrast. The image
sensed video signal subjected to gamma correction by the
gamma correcting circuit 302 is displayed on a CRT or is
recorded by a VIR {Video Tape Recorder), whiéh are not
shown.

Meanwhile, when a sampling area set on the picture is
very dark, an image sensed video signal at a low level
passes through an amplifier in the image sensing circuit
8, so that the S/N ratio of the image sensed video signal
is degraded, whereby the error in a value of luminance
level is increased. Thus, as in the above described
embodiment, considering a case in which the luminance
level of the image sensed video signal is A-D converted to
be calculated as an exposure evaluating value 2i (i = 1 to
6) for each sampling area, when this exposure evaluating
value is extremely small, the exror in the exposure
evaluating value itself is increased. Thus, when an imaije

of the same object is sensed under the same condition, the

TR e

exposure evaluating value also continuously changes in a

J

/



region where it is small, not to be stable. In such a
state, if exposure is contrclled based on the ratio of
evaluating values in sampling areas as in the above
described embodiment, the size of the aperture of the

5 diaphragm of the optical stop-down mechanism 6 is
frequently changed according to noises, so that the
picture is liable to be very unstable.

Accordingly, an exposure evaluating value replacing

[
9 o 9

o e routine 250 as in Fig. 13 is insertzd between the steps
'3350 10 200 and 201 shown in Fig. 4. If there is an extremely
n::j small value out of expnsure evaluating values 2 (i) (i =1
;::,. 1 to 6) corresponding to samnpling areas, the value is

. L

previously replaced with a fixed value so that the change
vose of this extremely small exposure evaluating value
[ o # ) i '

on o

Lt 15 frequently caused according to noises does not affect
" exposure control and gamma correction.
In this exposureyevaluating value replacing routine
250, an exposure evaluating valué, which is judged in the
step 251 to bé below a iimit value Pm out of the exposure
20 évaiuating values 2 (i);(i =1 to 6), is replaced with a
preVioﬁsly set fixed valuerho in the step 252. Thus,
after only the‘eXtremely small exposure evaluating value
is replaced‘with the fixed value h,, the step 201 and the

subsequent steps in the flowchart are carried out in the

25 above described manner, so that the change of the exposure
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evaluating value frequently caused by the effect of noises
is prevented from affecting'exposﬁre control and gamma
correction. .The limit value Pm is a value at which it is
recognized that the change of.the exposure evaluating
value caused by noises becdmes significant when the
luminance level is extremely small so that exposure
control starts'to.be-gdyersely affected, and the fixed
valge h0 is a value below or in the vicinity of the limit
value Pm, which satisfies‘the relation h0 =7Pm or h0 =
(l/;)'ng fdr example, the value being both experimentélly
found.

in the above described embodiment, when it is
determined in the step 202 that there exists no abnormal
luminance portion in the first sampling area Al, selection
of the exposure evaluating value Z (1) in ihe first

sampling area Al as an exposure evalgating value ZT ='z
(1) is given priorityt In additién, when_it-is'determined
in the step 205 that there exists an.abnormal luminance
portion in the first sampling area Al, and the second
sampling area A2 is designated as a focusing area And
there exists no abnormal luminance portion in this second
sampling ‘area A2, selection of the exposure evaluating
value 2 (2) in a sampling area excluding the first

sampling area Al from the second sampling are A, as an-

exposure evaluating value zT = 2 (2) is given priority.
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However, considering a case in which in a picture
having the difference in luminance between a central
portion and a peripheral portion, the priority in the

central portion of the picture is made higher,

5 underexposure occurs in the peripheral portion if the

10

15

20

25

central portion is brighter than the peripheral portion,
while overexposure cccurs in the peripheral portion if the
central portion is darker than the peripheral portion. 1In
addition, when objects move into and out of a priority
area of the central portion, a luminance level in the
.priority area is greatly changed irrespective of the fact
that the objects are identical as the entire picture, so
that exposure of the entire picture becomes unstable.
Thus, a method of changing the priority in the
central portion of the picture in the calculation of an
object evaluating value which is the basis of exposure
control according to the difference in luminance between
the central porticn and the peripheral portion of the
picture is effective in the most suitable exposure
control. Fig. 14 is a flowchart showing an automatic iris
operation according to another embodiment carried out in
consideration of this respect. In Fig. 14, the same
portions as those in Fig. 4 have the same reference
numerals and hence, the description thereof is not

repeated. In the flowchart of Fig. 14, when thwe first or
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second sampling area Al or A2 is designated as the
priority area in the steps 202 and 205, object evaluating
value calculating routine 300 or 301 obtained in
consideration of the above describrd respect is executed.

As shown in Fig. 15, in these object evaluating value
calculating routines 300 and 301, the relations between
logarithm compression ratios |LOG (2 (1)/ZA)| and |LOG
(Z(2)/ZA)| of the ratios of the exposure evaluating values
2 (1) and 2 (2) to the average exposure evaluating value
ZA used in the step$ 202 and 205 and predetermined values
b0 and cy are respectively determined in the steps 310 and
311. In this case, the relations a > b0 > ¢ holds among
the predetermined values a, b0 and Sy

For example, when the first sampling area Al is
designated as a priority area in the step 202 and it is
determined in the step 310 that JLOG (2 (1)/ZA)] is larger
than the predetermined value bO' the exposure evaluating
values 2 (1), 2 (2), ..., 2 (6) corresponding to
respective sampling areas are sgbstituted in a function f
to calculate the object evaluating value ZT' In addition,
when it is determined that cy < |LOG (2 (1)/ZA)| < by, the
exposure evaluating values 2 (1), 2 (2), ..., 2 (6) are
substituted in a function g to calculate the object
evaluating value 2 Furthermore, when it is determined

that |LOG (Z (1)/2,)|¢ ¢4, the exposure evaluating value
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.priority'of the first sampling area Al which is a priority

- 2(1) is substituted in a function h to calculate the
object évaluating value 2q. In this case, |LOG (z2(1)/2,) ]
has the property of being larger as the difference in
luminance between éampling areas becomes larger. The
object value ZT is calculated using the function £ if the
differencé iﬁ luminance is extremely large, using the
function g if the difference in luminance is slightly
smaller, and using the function h if there is little
difference in luminance.
The functions £, g and h are calculated as follbws@
£ (2 (1), 2 (2), ..., 2 (6))
= (2 (1) +2 (2) + ... +2 (8))/6
= Z2p |
g (2 (1), 2 (2), ..., 2 (6))

(22 (1) + 2 (2) + ... +2 (6))/7

2

h (2 (1), 2 (2), ..., 2 (6))
=2 (1)

=z,
As obvious from the calculating methods, as the

difference in luminance is larger, the effect of the

exposure evaluating value 2 (1) in the object evaluating

value,ZT can be decreased. More specifically, the

- 48 -
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area in a calculation of the object evaluating value 2 is
decreased.
Similarly, when the second sampling area A2 is
designated as a priority area in the step 205, functions
5 for calculating the object evaluating value ZT are
switched t» h, g and f in that order as the difference in
luminance between sampling areas is larger in the
¢alculating routine 301 of the object evaluating value ZT'
The calculating routine 301 is shown in almost the same
10 flowchart as that of the routine 300. However, the
exposure evaluating values Z (1) and 2 (2) in the
equations are replaced with each other. That is, the
functions £, g and h are calculated as follows:
£(2(2), 2 (1), 2 (3), ..., 2 (6))
= (2 (2) +2 (1) +2 (3) + ...+ 2 (6))/6
= Zq
g (2 (2), 2 (1), 2(3), ... 2 (6))
(22 (2) +2 (1) +2 (3) + ... + (6))/7

i

2
h (2 (2), 2 (1), 2 (3), ..., 2 (6))
= z,,(2)

=2

T
As described in the foregoing, as the difference in

15 1luminance which is the ratio of the luminance level of the

priority area to the luminance level of the entire picture
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is increased, a ratio with which each of the exposure
evaluating values is weighted in the object evaluating
value 2y is switched in steps, so that overexposure and
underexposure in a non-priority area due to excessive
correction can be prevented even in a picture having a
large difference in a luminance. In addition, the change
of the object evaluating wvalue due to movement of the
object or the like is decreased, so that an unstable
change of the exposure evaluating value is reduced. As
described above, exposure control is performed based on
the object evaluating value calculated using any of the
functions £, g and h in the step 208 and the subsequent
steps in the flowchart, as in the embodiment shown in Fig.
5.

If in selecting eguations for calculations in the
steps 310 and 311, the equations are switched only when
the conditions in the steps 310 and 311 are satisfied, for
example, ovar continuous three fields, unstable exposure
control is mitigated.

Meanwhile, in the method of calcwlating the object
evaluating value ZT using the functionsg £, g and h as
shown in Figs. 14 and 15, the relation between |LOG (2
(1)/2,)| and the ratio of weighting of each of the
exposure evaluating values 2 (1), 2 (2),..., 2 (6) in the

sampling areas and the relation between |LOG (2 (2)/2,)]
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and the ratio of weigiiting of each of the exposure
evaluating values 2 (1), 2 (2), ..., 2 (6) in sampling
areas are respectively shown in Figs. 16 and 17. More
specifically, the ratio of weighting of eaéh of the
exposure evaluating values in the object evaluating value
Zo is changed in steps utilizing the predetermined values
bO and ¢y as threshold values, according to three regions
among the threshold values. Thus, when ]LOG(Z(I)/ZA)] or
|LOG(Z(2)/ZA)] is a value in the vicinity of the
predetermined values bO or ¢y, functions to be used are
frequently switched due to a slight change of a picture
caused by unintentional movement of the hands and movement
of an object, so that the object evaluating value Zn,
greatly changes. This causes the change in exposure; an
unstable picture and occasionally, hunting.

As a method for improving this respect, anotherA
embodiment is effective in which a routine shown in Fig.
18 is executed instead of the object evaluating value
calculating routine shown in Fig. 15. For example, when
the first sampling area Al is designated as a priority
area in the step 202 and the object evaluating v31Ue-ZT is
calculated in the step 300, the calculating routine shown
in Tig. 18 is executed. First, ILOG(z(l)/zA)| is taken as
a variable (x) in the step 401, and this variable (x) is

2% respectively substituted in six continuous weighting

i

2
e

s

AR



functions fi (x) (i =1, 2, ... ,6) to determine the ratio
of weightihg of each 6f the'exposure evaluating values 2
(i) in the step 402. The relation.gfi(x) =1 (where x =0
to =) always.holds amdng.the six fJ;Ltions, each of which
5 is changed not in steps as shown in fig. 16 but like a
smooth curve acéording to the variable (x) as shown in
Fig. 19. More speéifically, the variable (x) is
. o substituted in the functions fi (x) to calculate the ratio
.:::. S d (i) (4 = 1 to 6) of weighting of each of the exposﬁre
js-;, 10 evaluating values in sampling areas in the step 402, and
;EEJ each of the exposure evaluating values 2z (i) is averaged
St _byIWeightiug according to the ratio d (i) (i = 1 to 6) for
| each sampling area based on the following equation to
e tats calculate the object evaluating value Z;, in the step 403:
e 18 2, =§ a(i) z(4)
I simif;rly; when the second sampling area A2 is
T designated as a priority area in ﬁhe step 205,
cors ILOG(Z(E)/ZA)I is taken as a variable (x) instead of
;:i‘é ]LQG{Z(l)[ZA)i as described in Fig. 18 and the functions
AR

20 fl(x) and ﬁz(X) shoWn'in'fig. 19 are further replaced with
each other as shown in Fig. 20 in the object evaluating
value calculating rouﬁine 301, so that the object
evaluating value 2, is calculated in the routine shown in
Fig. 18.
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Thus, since the function fi (x) is continuously
changed according to the variable (x), the change of the
object evaluating value ZT can be made smoother according

to the change of the picture, so that the picture can be

5 Stable.

As described in the foregoing, according to the
embodiment of the present invention, a target luminance
levél for exposure adjustment is changed, a ratio with

which an exposure evaluating value corresponding to a

10 priority area is weighted is changed, or a gamma

correction value is changed according to the relation
between luminance levels in the priority area and a
non-priority area, so that overexposure and underexposure

in a picture can be decreased. In addition, if there is

15 an extremely small value in exposure evaluating value

corresponding to sampling areas, the value is previously
replaced with a fixed value, so that exposure control can
be prevented from being affected by noises or the like.

Although the present invention has been described and

20 illustrated in detail, it is clearly understood that the

same is by way of illustration and example only and is not
to be taken by way of limitation, the spirit and scope of
the present invention being limited only by the terms €
the appended claims.

The reference numerals in the following claims do not
in any way limit the scope wf the respective claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1.  An image sensing apparatus for automatically adjusting exposure
to an object, comprising:

image sensing means having a lens and an image sensor for
generating a video signal in response to light incident from said object,

means for changing exposure to said object,

means for setting a plurality of sampling areas divided on an image
sensed picture in a time-divisional manner of said video signal,

exposure evaluating value detecting means for detecting a level of
a luminance signal in a video signal in each of said plurality of sampling
areas, to supply the same as an exposure evaluating value in the
corresponding sampling area,

object evaluating value calculating means for selecting at least one
of said plurality of sampling areas as a priority area for exposure control
and calculating an object evaluating value representing exposure of the
entire image sensed picture based on an exposure evaluating value in the

selected sampling area,

910130,v135pe.002,8any0,54
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‘evaluating value in each of said plurality of sampling

exposure control means ¥FE—2%} for controlling said
exposure changing means such that said object evaluating
value approaches a target luminance level, and

means $2&r-for changing said target luminance level
according to the relation between said object evaluating
value and exposure evaluating values in sampling areas

other than the sampling area salected as said priority

area.

2. The image sensing apparatus according to claim 1,

-

wherein said means for changing thke target luminance level
comprises

means for increasing said target luminance level when
said object evaluating value is larger than the exposure
evaluating values in the other sampling areas while
decreasing said target luminance level when said object
evaluating value is smaller than the exposure evaluating

values in the other sampling areas.

3. The image sensing apparatus according to claim 1,

wherein said okject evaluating value calculating means

comprises

.
A

means for determining based on said exposure

TrE

i e TN

- 55 ~

s T e 4

~ e



10

10

areas whether or not an abnormal luminance portion exists
‘in the corresponding area, and

means for preventing a sampling area where said

abnormal luminance portion exists from being selected as

said priority area.

4. The image sensing apparatus accofding to claim 1,
wherein said plurality of sampling areas at least comprise
a first sampling area located in the genter.of-the image
sgnsed picture énd a second samplihg area including said
first sampling area and having a larger area thah that of

said first sampling area.

5. The image sensing apparatus according to claim 4,

wherein said object evaluating value calculating means

comprises

mean for supplying an exposuie evaluating value in
said'first'sampling area as an object evaluating value if
no abnormal luminance portion exists in said first
sémpling area,

means for supplying an exposure evaluating value in
said second sampling area as an object evaluating value if
an abnormal luminance portion exists in said first

sampling area and no abnormal luminance portion exists in

‘said second sampling area, and
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means for supplying as an object evaluating value the
average of the exposure evaluating values in the other
sampling areas where no abnormal luminance portions exist,
when abnormal luminance portions exist in said first and

second sampling areas.

6. The image sensing apparatus according to claim 5,
wherein said object evaluating value calculating means
comprises

means for supplying the exposure evaluating value in
said first sampling area as an object evaluating value
when abnormal luminance portions exist in all of said

plurality of sampling areas.

7. The image sensing apparatus according to claim 1,
wherein said target luminance level has a range defined by
the upper limit and the lower limit, and

‘ said means for changing the target luminance level
comprises means for changing the upper limit and the lower
limi.t of said target luminance level according to the

relation between the maximum value and the minimum value

out of said exposureé evaluating values and said object

evaluating value.

b
;

——

- 57 =

A L TR

/! oo ¢



10

- 58 —
8.  An image sensing apparatus for automatically adjusting exposure
to an objection, comprising:

image sensing means having a lens and an image gsensor for
generating a video signal in response to light incident from s2id object,

means for changing exposure to said object,

means for setting a plurality of sarmpling areas divided on an image
sensed picture in a time-divisional manner of said video signal,

exposure evaluating value detecting means fo: detecting a level of
a luminance signal in a video signal in each of said plurality of sampling
areas, to supply the same as an exposure evaluating value in the
corresponding sampling area,

object evaluating value calculating means for selecting at least one
of said plurality of sampling areas as a priority area for exposure control,
weighting with a predetermined ratio an exposure evaluating value in the
selected sampling area with respect to exposure evaluating values in
sampling areas other than the sampling area selected as said priority area
and calculating an object evaluating value representing exposure of the

entire image sensed picture based on the exposure evaluating values,
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exposure control means (28, /%) for controlling said
exposure changing means such that said object evaluaing
value approaches a predetermined target luminance level,
and

means (267 for changing said ratio according to the
relation between said object evaluating value and the

exposure evaluating values in the other sampling areas.

9. The image sensing apparatus according to claim 8,
wherein.said object evaluating value calculating means
comprises

means for determining based on said exposure
evaluating value in each of said plurality of sampling
areas whether or not an abnormal luminance portion exists
in the corresponding sampling area, and

means for preventing a sampling area where said
abnormal luminance portion exists from being selected as

said priority area.

10. The image sensing apparatus according to claim
8, wherein said plurality of sampling dreas comprise at
least a first sampling area located in the center of the
image sensed picture and a second sampling area including
said first sampling area and having a larger area than

that of said first sampling area.
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11. The image sensing apparatus according to claim
8, wherein said means for changing the ratio comprises

means for changing said ratic in steps according to
the relation between the exposure evaluating value in the
sampling area selected as said priority area and the
average of the exposure evaluating values in all the

sampling areas.

12. The image sensing apparatus according to claim
8, wherein said means for changing the ratio comprises

means for continuously changing said ratio according
to the relation between the exposure evaluating value in
the sampling area selected as said priority area and the
average of the exposure evaluating values in all the

sampling areas.

13. The image sensing apparatus according to «laim
8, which further comprises means for changing said target
luminance level according to the relation between said
object evaluating value and the exposure evaluating values

in the other sampling areas.

l4. RAa image sensing apparatus for automatically

adjusting exposure to an object, comprising:
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image sensing means having a lens and an image sensor for
generating a video signal in response to light incident from said object,

means for changing exposure to said object,

means for setting a plurality of sampling areas divided ~n an image
sensed picture in a time—divisional manner of said video signal,

exposure evaluating value detecting means for detecting a level of
a luminance signal in a video signal in each of said plurality of sampling
areas, to supply the same as an exposure evaluating value in the
corresponding sampling area,

means for comparing the exposure evaluating value supplied from
said exposure evaluating value calculating means with a predetermined
reference value, to replace the exposure evaluating value with a
predetermined fixed value when said exposure evaluating value is smaller
than said reference value,

object evaluating value calculating means for selecting at least one
of said plurality of sampling areas as a priority area for exposure control
and calculating an object evaluating value representing exposure of the
entire image sensed picture based on an exposure evaluating value in the

selected sampling area, and

910130,vraspe 002, 8any0,61
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exposure control means t26,28) for controlling said
exposure changing means such that said object evaluating

value approaches a predetermined target luminance level.

15. The image sensing apparatus according to claim
14, which further comprises

means for changing said target luminance level
according to the relation between said object evaluating
value and exposure evaluating values in sampling areas
other than the sampling area selected as said priority

area.

16. The image sensing apparatus according to claim
14, wherein said object evaluating value calculating means
comprises

means for determining based on said exposure
evaluating value in each of said plurality of sampling
areas whether or not an abnormal luminance portion exists
in the corresponding sampling area, and

means for preventing a sampling area where said
abnormal luminance portion exists from being selected as

said priority area.

17. The image sensing apparatus according to claim

14, wherein said plurality of sampling areas comprise at
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least a first sampling area'located in the center of the
image sensed picture and a second sampling area including
said first sampling area and having a larger area than

that of said first sampling area.

18. The image sensing apparatus according to claim
14, wherein said fixed value is determined based on a
value at which the effect of the change of the exposure
evaluating value caused by noises on exposure control can

be recngnized.

19. The image sensing apparatus according to claim
14, which further comprises

means for calculating a value indicating the contrast
of the image sensed picture based on the exposure
evaluating value supplied from said exposure evaluating
value detecting means, and
‘ means for determining a gamma correction value based
on said value indicating the contrast to perform gamma
correction of said video signal according to the gamma

correction value.

20, An image sensing apparatus for automatically
adjusting exposure to an object and automatically

performing gamma correcticn of a video signal, comprising:
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image sensing means having a lens and an image sensor for
generating a video signal in response to light incident from said object,

means for changing exposure to said object,

means for setting a plurality of sampling areas divided on an image
sensed picture in a time-divisional manner of said video signal,

exposure evaluating value detecting means for detecting a level of
a luminance signal in a video signal in each of said plurality of sampling
areas, to supply the same as an exposure evaluating value in the
corresponding sampling area,

object evaluating value calculating means for selecting at least one
of said plurality of sampling areas as a priority area for exposure control
and calculating an object evaluating value representing exposure of the
entire image sensed picture based on an exposure evaluating value in the
selected sampling area,

exposure confrol means for controlling said exposure changing
means such that said object evaluating value approaches a predetermined
target luminance level,

means for calculating a value indicating the contrast of the image

sensed picture based on the exposure
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evaluating values supplied from said exposure evaluating
value detecting means,

means 26} for determining a gamma correction value
based on said value indicating the contrast to perform
gamma correction of said video signal according to the
gamma correction value, and

means (28 fer changing said gamma correction value
according to the relaticn between said object evaluating
value and exposure evaluating values in the sampling areas
other than the sampling area selected as said priority

.

areaq.

21. The image sensing apparatus according to claim
20, whevrein said object evaluating value calculating means
comprises

means for determining based on said exposure
evaluating value in each of said plurality of sampling
areas whether ¢r not an abnormal luminance portion exists
in the corresponding sampling area, and

means for preventing a sampling area where said
abnormal luminance portion exists from being selected as

said priority area.

22. The image sensing apparatus according to claim

20, wherein said plurality of sampling areas comprise at !
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least a first sampling area located in the center of the
image sensed picture and a second sampling area including
said first sampling area and having a larger area than

that of said first sampling area. :

23. The image sensing apparatus according to claim
20, wherein said means for calculating the value
indicating the contrast comprises

means for supplying the ratio of the maximum value
and the minimum value out of said exposure evaluating

values as said value indicating the contrast.

24. The image sensing apparatus according to claim
23, wherein said means for performing gamma correction
comprises
means for determining a gamma correction value ¥ based
on a value A indicating said contrast by the following
eguation:
X=.a0LOG<S + b, (a;, by: negative constant,

positive constant)

25. The image sensing apparatus according to claim
20, wherein said means for changing the gamma correction

value comprises
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mesns for-increasing or decreasing said gamma
correction value in steps according to the relation
between said object evaluating value and the exposure

evaluating values in the other sampling areas.

26. The image sensing apparatus according claim 25,
wherein said means for changing the gamma correction value
comprises

means for allowing the change of said gamma
correction value only when the difference between the
newest gamma correction value and the previous gamma
correction value exceeds the predetermined value, when the
newest direction to increase or decrease said gamma

correction value is different from the previous direction.

#7. An image sansing apparatus for automatically
adjustiing exposure tio an chject and automatically
performing gamma correction of a video signal, comprising:

image sensing means 1t2=®J having a lens and an image
sensor for ¢enerating a video signal in response to light
incident from said object,

means (&Z2#T) for changing exposure to said
object,
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means for setting a plurality of sampling areas divided on an image
sensed picture in a time-divisional manner of said video signal,

exposure evaluating value detecting means for detecting a level of
a luminance signal in a video signal in each of said plurality of sampling
areas, to supply the same as an exposure evaluating value in the
corresponding sampling area,

object evaluating value calculating means for selecting at least one
of said plurality of sampling areas as a priority area for exposure control
and calculating an object evaluating value representing exposure of the
entire image sensed picture based on an exposure evaluating value in the
selected sampling area,

exposure control means for controlling said exposure changing
means such that said object evaluating value approaches a predetermined
target f.sminance level,

means for calculating a value indicating the contrast of the image
sensed picture based on the exposure evaluating values supplied from said
exposure evaluating value detecting means, and

means for determining a gamma correction value based on said
value indicating the contrast to perform gamma correct<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>