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AUTOMATIC LIGHT MODULATING 
CAMERA 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a TTL automatic light 

modulating device for dividing the object field into plural 
light metering areas and effecting light modulation based on 
a light metering signal obtained from each of said area. 

2. Related Background Art 
The Japanese Laid-open Patent Sho 60-15626 discloses 

an automatic light modulating camera. 
This camera is provided, on the front face thereof, with a 

flash emission unit for main light emission, an infrared flash 
unit for preliminary light emission, and a light metering unit 
for receiving thus emitted lights. Said light metering unit is 
so constructed as to measure the light reflected from the 
object, in divided manner in the central area and the periph 
eral area of the object field. 

In this camera, at first the infrared flash emission unit 
emits infrared light, and the light reflected from the object is 
measured in the central and peripheral areas of the object 
field. Based on the difference in the reflected lights, there is 
identified whether the main object is in the central or 
peripheral area. According to the result of said identification, 
the light metering method of said light metering unit is 
switched to the center priority metering periphery priority 
metering or average metering. 
Then the flash emission unit emits light in synchroniza 

tion with the shutter releasing operation. In the course of 
said light emission, the reflected light from the object is 
measured in divided manner according to said switched light 
metering method, and the flash emission unit terminates 
light emission when the integrated reflected light reaches a 
predetermined value. 

Also the Japanese Laid-open Patent Sho 62-90633 dis 
closes an automatic light modulating camera which does not 
effect preliminary light emission, but which effects light 
metering in divided areas of the object field at the main flash 
emission and controls the amount of main flash emission by 
the detected maximum value. 

In such conventional automatic light modulating cameras, 
if an article of high reflectance such as a metal screen or a 
mirror is present behind the main object or if in article is 
present in front of the main object, the position of the main 
object cannot be correctly recognized because of the exces 
sively high light metering signal from the area in which such 
article is located, and the exposure for the main object may 
become incorrect by the influence of such article. 
Also in such conventional automatic light modulating 

cameras, the main object may be over or under exposed 
because the light modulating level for terminating the main 
flash emission is defined to be constant. 

SUMMARY OF THE INVENTION 
The object of the present invention is to always give an 

appropriate exposure to the main object at the flash 
photographing, even in the presence of a highly reflective 
article in the object field or of an article in front of the main 
object. 
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2 
The above-mentioned object can be attained, according to 

the present invention, by a camera effecting a preliminary 
light emission and a main light emission, which extracts 
effective light metering areas from divided plural light 
metering areas based on the light metering signals obtained 
at the preliminary light emission and on lens signals indi 
cating the states (for example. diaphragm aperture and 
object distance) of the phototaking lens at the preliminary 
light emission, and terminates the main light emission based 
on the light metering signal obtained in said effective light 
metering areas. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 to 4 are diagrams showing pertinent portions of 
cameras according to the present invention. 

FIGS. 5 to 15 illustrate a first embodiment of the present 
invention, wherein: 

FIG. S is a schematic cross-sectional view of an automatic 
light modulating camera of the present invention; 

FIG. 6 is a perspective view of a condensing lens array 
and a divided photosensor element; 

FIG. 7 is a view showing positional relationship between 
the divided photosensor element and film exposure areas; 

FIG. 8 is a block diagram of a control system; 
FIG. 9 is a block diagram of a light modulating circuit; 
FIG. 10 is a flow charts of the main control sequence; 
FIGS. 11 to 15 are flow charts of the subroutines; 
FIG. 16 is aflow chart of the control sequence of a second 

embodiment which is a variation of the flow chart shown in 
FIG. 14; and 

FIG. 17 is a flow chart of the control sequence of a third 
embodiment which is a variation of the flow chart shown in 
F.G. 14. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGS. 1 to 4 are diagrams showing pertinent portions of 
cameras according to the present invention. 

Referring to FIG. 1, a TTL automatic light modulating 
camera is provided with flash means 101 capable of a main 
light emission for flash photographing of the object field and 
a primary light emission for detecting the reflective factor 
distributions of the object field prior to the main light 
emission; light metering means 102 for dividing the object 
field into plural arms metering the reflected light from each 
of said plural areas at the main and preliminary light 
emissions by said flash means 101, and outputting corre 
sponding light metering signals; area extracting means 103 
for extracting effective light metering areas from said 
divided plural area, based on the light metering signals 
obtained at the preliminary light emission and on the dia 
phragm aperture and object distance of the phototaking lens 
at said preliminary light emission and light modulating 
means 104 for terminating said main light emission accord 
ing to the light metering signals obtained in said effective 
light metering areas extracted by the area extracting means 
103. 
Also embraced by FIG. 1 is a TTL automatic light 

modulating camera is provided with flash means 101 for 
emitting light for flash photographing of the object field; 
light metering means 102 for dividing the object field into 
plural areas, metering the reflected light from each of said 
plural areas at the light emission by the flash means 101, and 
outputting corresponding light metering signals; area 
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extracting means 103 for extracting effective light metering 
areas from said divided plural areas, based on the light 
metering signals obtained in an initial stage of the light 
emission and on the diaphragm aperture and object distance 
of the phototaking lens at the light emission; and light 
modulating means 104 for terminating the light emission 
according to the light metering signals obtained in the 
effective light metering areas extracted by said area extract 
ing means 103. 

Referring to FIG. 2 a TTL automatic light modulating 
camera is provided with flash means 101 capable of a main 
light emission for flash photographing of the object field and 
a preliminary light emission prior to said main light emis 
sion; light metering means 102 for dividing the object field 
into plural areas metering the reflected light from each of 
said divided plural areas at the preliminary and main light 
emissions by the flash means 101 and outputting corre 
sponding light metering signals; area extracting means 203 
for extracting effective light metering areas from said 
divided plural areas, based on the light metering signals 
obtained at the preliminary light emission; determination 
means 204 for determining a light modulating level accord 
ing to the size of the extracted effective light metering areas; 
and light modulating means 205 for terminating the main 
light emission when a predetermined light modulation 
evaluation factor, cumulatively calculated according to the 
light metering signals from the effective light metering areas 
reaches the determined light modulating level in the course 
of the main light emission. 
Also embraced by FIG. 2 is a TTL automatic light 

modulating camera provided with flash means 101 for flash 
photographing of the object field; light metering means 102 
for dividing the object field into plural areas, metering the 
reflected light from each of said plural areas the light 
emission by said flash means 101 and releasing correspond 
ing light metering signals; area extracting means 203 for 
extracting effective light metering areas from said divided 
plural areas, based on the light metering said obtained in an 
initial stage of the light emission; determination means 204 
for determining a light modulating level according to the 
size of the extracted effective light metering areas; and light 
modulating means 205 for terminating the light emission 
when a predetermined light modulation evaluation factor, 
cumulatively calculated according to the light metering 
signals from the effective light metering areas, reaches the 
determined light modulating level. 

Referring to FIG. 3A, a TTL automatic light modulating 
camera is provided with flash means 101 capable of a main 
light emission for flash photographing of the object field and 
a preliminary light emission for detecting the reflection 
factor distribution of the object field prior to the main light 
emission; light metering means 102 for dividing the object 
field into plural areas, metering the reflected light from each 
of said plural areas at the preliminary and main light 
emissions by the flash means 101, and outputting corre 
sponding light metering signals; reflection factor distribu 
tion calculating means 103 for calculating the reflection 
factor distributions in the plural areas of the object field, 
based on the light metering signals obtained at the prelimi 
nary light emission; determination means 204 for determin 
ing a light modulating level based on the calculated reflec 
tion factor distributions; and light modulating means 305 for 
terminating the main light emission when a predetermined 
light modulation evaluation factor, cumulatively calculated 
according to the light metering signals, reaches said deter 
mined light modulating level in the course of the main light 
emission. 
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4 
Referring to FIG. 3B, a TTL automatic light modulating 

camera is provided with flash means 101 for emitting light 
for flash photographing of the object field; light metering 
means for dividing the object field into plural areas, meter 
ing the reflected light from each of the plural areas at the 
light emission by said flash means 101 and outputting 
corresponding light metering signals; reflection factor dis 
tribution calculating means 306 for calculating the reflection 
factor distributions in the plural areas of the object field, 
based on the light metering signals obtained in an initial 
stage of the light emission; determination means 307 for 
determining a light modulating level, based on the calcu 
lated reflection factor distributions; and light modulating 
means 308 for terminating the light emission when a pre 
determined light modulation evaluation factor, cumulatively 
calculated according to the light metering signals, reaches 
the determined light modulating level after the initial stage 
of the light emission. 

Referring to FIG. 4, a TTL automatic light modulating 
camera is provided with flash means 101 capable of a main 
light emission for flash photographing of the object field and 
a preliminary light emission prior to the main light emission; 
light metering means 102 for dividing the object field into 
plural areas, metering the reflected light from each of said 
plural areas at the preliminary and main light emissions by 
the flash means 101 and outputting corresponding light 
metering signals; level determination means 403 for deter 
mining a light modulating level based on the light metering 
signals at the preliminary light emission; level correcting 
means 404 for correcting the determined light modulating 
level into a predetermined range if said level is outside said 
range; and light modulating means 405 for terminating the 
main light emission when a predetermined light modulation 
evaluation factor, cumulatively calculated according to the 
light metering signals, reaches said determined or corrected 
light modulating level in the course of the main light 
emission. 

Also embraced by FIG. 4 is a TTL automatic light 
modulating camera is provided with flash means 101 for 
emitting light for flash photographing of the object field; 
light metering means 102 for dividing the object field into 
plural areas, metering the reflected light from each of said 
plural areas at the light emission by the flash means 101 and 
releasing corresponding light metering signals; level deter 
mination means 403 for determining a light modulating level 
according to the light metering signals obtained at an initial 
stage of the light emission; level correcting means 404 for 
correcting the light modulating level into a predetermined 
range if said level is outside said range; and light modulating 
means 405 for terminating the light emission when a pre 
determined light modulation evaluation factor, cumulatively 
calculated according to the light metering signals, reaches 
said determined or corrected light modulating level after the 
initial stage of the light emission. 
The term reflection factor distribution means the distri 

bution of reflectance when reflective objects in the object 
field are assumed to be at a same object distance, and is 
obtained, in the embodiments of the present invention, by 
detecting the distribution of light reflected from the object 
field through divided metering of the reflected light there 
from. 

In the following there will be explained a first embodi 
ment of the present invention, with reference to FIGS. 5 to 
15. 

FIG. 5 is a cross-sectional view of a TTL automatic light 
modulating camera. A light beam transmitted by a photo 
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taking lens 2 is reflected by a mirror 3 in a broken-lined 
lowered state, then transmitted by a focusing screen 4 and a 
pentagonal prism S. party guided to an eyepiece lens 6 and 
partly guided to a light-metering element 8 for exposure 
calculation through a condenser lens 7. When a shutter 
release button (not shown) is depressed, the mirror 3 is 
shifted to a solid-lined lifted position. Then, a diaphragm 9 
is closed to a predetermined aperture and a shutter 10 is 
opened and closed, whereby a film FI is exposed to the light 
coming from the object through the phototaking lens 2. 

In the flash photographing operation, an electronic flash 
device 11 effects a main light emission to illuminate the 
object after the shutter 10 is opened. The light reflected from 
the object reaches the film through the phototaking lens 2. 
then is reflected by said film and reaches a light modulating 
photosensor element 13 through a condensing lens array 12. 
The camera of the present embodiment is also capable of a 
preliminary light emission, prior to said main light emission, 
for detecting the reflection factor distribution in the object 
field. The light reflected from the object field, at said 
preliminary light emission, is reflected by the shutter blinds 
before the opening of the shutter and received by the 
photosensor element 13. 
As shown in FIG. 6, said photosensor element 13 is 

divided into a photosensor element 13a corresponding to a 
circular light metering area at the center of the object field. 
and photosensor elements 13b-13e corresponding to light 
metering areas of a rectangular form eclipsed by an arc, at 
the peripheral portion of the object field, all elements being 
positioned on the same plane. Thus, in the present 
embodiment, the light metering is conducted in five division 
areas of the object field by the preliminary light emission 
prior to the main light emission. The condensing lens array 
12 is an optical member having three lens portions 12a-12c 
respectively corresponding to the left, central and right 
blocks of said photosensor elements 13a-13e. 

FIG. 7 illustrates the optical positional relationship among 
an exposure area 20 on the film, the photosensor element 13 
and the condensinglens array12. When the exposure area20 
of a frame on the film is divided into five areas, consisting 
of a circular central area 20a and four peripheral areas 
20b-20e, in the same manner as in the object field, the left, 
central and right blocks of the photosensor elements 
13a-13e shown in FIG. 6 respectively correspond, as indi 
cated by broken lines in FIG. 7, to the left, central and right 
areas of said exposure area 20 through three lens portions 
12a-12c of the condensing lens array 12. The five photo 
sensor elements 13a-13e respectively correspond, in shape, 
to the areas 20a-20e of the exposure area 20 and can 
therefore measure the luminances in said areas. 

FIG. 8 is a block diagram of a control system. A CPU 31 
for controlling the sequence of the entire camera is con 
nected to a release circuit 32 for the shutter release button, 
a control circuit for the shutter 10, a control circuit for the 
diaphragm 9 and a lens information output circuit 33 pro 
vided in the phototaking lens 2. Said CPU 31 is further 
connected to a light metering circuit 34 for effecting the light 
metering according to the output from the exposure control 
ling photosensor element 8, a light modulating circuit 40 for 
effecting light modulation according to the outputs from the 
photosensor elements 13a-13e, an ISO sensitivity detecting 
circuit 35 for reading the ISO sensitivity of the loaded film 
FI from a DX code, and a light emission control circuit 36 
for said electronic flash device 11. Said electronic flash 
device 11 is either incorporated in the camera body or 
detachably mounted thereon. 
The exposure controlling photosensor element 8 is 

composed, like the photosensor element 13, of five photo 
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6 
sensor elements 8a–8e corresponding to the light metering 
areas in the object field. The lens information output circuit 
33 is composed of a lens ROM storing information specific 
to the lens (fully-open aperture value. exit pupil distance 
etc.), and a lens encoder for detecting the object distance 
from the focus position of the phototaking lens 2. 

FIG. 9 shows the details of said light modulating circuit 
40, including amplifiers 41a-41e for amplifying the outputs 
of the photosensor elements 13a-13e; and gain setters 
42a-42e for setting the gains of said amplifiers 41a-41e in 
response to instructions from the CPU 31 and respectively 
including D/A converter for converting digital signals from 
said CPU 31 into analog signals. 
There are further provided integrating circuits 43a–43e 

for integrating in time the outputs of said amplifiers 41a-41e 
at said preliminary light emission, in response to an instruc 
tion from said CPU 31; an adding circuit 44 for adding the 
outputs of the amplifiers 41a-41e at the main light emission; 
an integrating circuit 45 for integrating in time the result of 
addition obtained by said adding circuit 44, in response to an 
instruction from the CPU 31; a converting circuit 46 for 
converting a light modulating level (to be explained later in 
more detail) released in the form of a digital signal by the 
CPU 31 into an analog signal; and a comparator 47 for 
comparing thus converted light modulating level with the 
output of said integrating circuit 45 and releasing a light 
emission stop signal when said output of the integrating 
circuit 45 reaches said light modulating level. 

In the following there will be explained the control 
sequence of the CPU 31 in a flash photographing operation, 
with reference to the flow charts shows in FIGS. 10 to 15. 

FIG. 10 shows a main flow chart. When the shutter release 
button is fully depressed in a step S1, in succession to a 
half-stroke depression, a sequence starting from a step S2 is 
activated. At first a step S2 reads the ISO sensitivity SV of 
the loaded film, from the ISO sensitivity detecting circuit 35. 
The steps S3-S5 read the fully-open aperture value For exit 
pupil distance Po and object distance x from the lens 
information output circuit 33 of the phototaking lens 2, and 
the sequence proceeds to a step S6. The object distance x is 
obtained by detecting, with the encoder, the position of the 
phototaking lens driven in response to the half-stroke 
depression of the shutter release button 32. 
The step S6 executes light metering under the stationary 

light. More specifically the outputs of the aforementioned 
divided photosensor elements 8a-8e (FIG. 8) are fetched by 
the light metering circuit 34, which thus reads the logarith 
mically compressed brightness values EVn (n=1-5) corre 
sponding to the light metering areas. In the present 
embodiment, the values n (1-5) respectively correspond to 
the photosensor elements 8a–8e or 13a-13e. Then a step S7 
calculates an exposure BV for stationary light, based on the 
brightness values EVn and the ISO sensitivity SV. for 
example according to a method disclosed in commonly 
assigned U.S. Pat. No. 4965,620. 
Then a step S8 determines the shutter speed TV and the 

aperture value AV from thus calculated stationary light 
exposure BV, and a step S9 lifts the mirror 3 from the 
broken-lined state shown in FIG. 5 to the solid-lined state. 
Then a step S10 closes the diaphragm 9 to an aperture 
determined in the step S8, and a step S11 sends a light 
emission signal to the light emission control circuit 36 to 
cause the electronic flash device 11 to effect the preliminary 
light emission with a predetermined small guide number 
Gwo 
The light of said prelimination light emission is reflected 

by the object, then transmitted by the phototaking lens 2, and 
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is focused as a primary image on the blinds of the shutter 10. 
Said primary image is divided in five portions, which are 
respectively received by the divided photosensor elements 
13a-13e through the condensing lens array 12 shown in FIG. 
6 Said photosensor elements 13a-13e send in succession 
signals, corresponding to the amounts of received light, to 
the amplifiers 41a-41e of the light modulating circuit 40 
shown in F.G. 9. 
The amplifiers 41a-41e amplify the input signals with 

gains set by the gain setters 42a-42e (said gains being all "1" 
at the preliminary light emission), for supply to the inte 
grating circuits 43a–43e. In a step S12, the CPU 31 sends an 
activation signal to the integrating circuits 43, which in 
response respectively integrate said amplified signals in time 
and supply the CPU 31 with the integrated signals, which 
will be hereinafter called divided light metering signals BPn 
(n=1-5). 

Thereafter the CPU 31 executes steps S13-S17 in 
succession, of which details are shown in FGS. 11 to 15. 

FIG. 11 shows the details of a correction subroutine for 
lens and element size (step S13 in FIG. 10) for said divided 
light metering signals BPn. At first a step S131 sets a 
condition n=0. Then a step S132 stepwise increases the 
value n by "1", and a step S133 calculates lens correction 
coefficients L(n) according to the following equations: 

wherein PO is the exit pupil distance of the phototaking lens 
2. Then a step S134 reads the element area correction 
coefficients S(n) stored in advance in the memory, namely 
S(1)=1, S(2)=0.8. S(3)=0.8. S(4)=1.3 and S(5)=1.3. Then a 
step S135 corrects the divided light metering signals BPn 
according to a principle: 

This operation is repeated until n=5 is identified in a step 
S136, whereby the corrections for the lens and the element 
size are conducted for all the divided light metering signals 
BPn of five light metering areas. 
The light-receiving conditions of said photosensor ele 

ments 13a-13e vary, depending on the exit pupil distance 
PO of the phototaking lens 2 and the size and position of said 
photosensor elements. The above-explained corrections in 
the subroutine shown in FIG. 11 are conducted in order to 
evaluate the light metering signals of all the photosensor 
elements under the same condition. 
Then, in a step S14 (FIG. 10), the CPU 31 executes an 

effective light metering area determination (high/low cut 
subroutine), of which details are shown in FIG. 12. At first, 
steps S1401, S1402 set conditions M=0, n=0 and steps 
S140-S1410 then execute following processes in succession 
said five divided light metering signals BPn, corrected in the 
step S13. 
A step S1404 discriminate whether the divided light 

metering signal satisfies a condition: 
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G.No i.e.) BP> K1, 

2 2 

wherein G is the guide number at the preliminary light 
emission, AV is the aperture value (apex value) calculated in 
the foregoing step 8.x is the photographing distance, and K1 
is a constant. If the discrimination of the step S1404 turns 
out affirmative, a step S1405 sets said divided light metering 
signal to zero. then a step S1407 sets the weight Dn for said 
light metering signal BPn also to Zero, and the sequence 
proceeds to a step S1411. 
The meaning of said steps S1404-S1406 is as follows. 
If an article of high reflectance, such as a metal screen or 

a mirror, is present in the object field, or if an article is 
present infront of the main object, the divided light metering 
signal BPn of the area of such article is extremely large in 
comparison with that of other objects, so that the main object 
may be under exposed if the light modulation is conducted 
based on said light metering signal. Therefore, the above 
explained steps S1404-S1406 are to exclude the light meter 
ing signal corresponding to such article of high reflectance 
from the ensuing light modulating operation. More 
specifically, if the light metering signal BPn is larger than a 
reference value: 

2 
G K1 . -- 
AW 

2 2 ...) 
the light amount is identified as excessively large, and said 
light metering signal BPn and the corresponding weight Dn 
are both set at zero. This operation brings about following 
effect since said reference value is determined from the 
aperture value AV and photographing distance X at the 
preliminary light emission. 

Even if the preliminary light emission is conducted with 
a constant guide number, the light metering signal varies 
depending on the aperture value AV and photographing 
distance X, and becomes Smaller as the distance is longer or 
as the aperture is smaller. On the other hand, if a constant 
reference value is adopted, an article to be excluded may be 
overlooked under a condition of a long distance or a small 
aperture, and a significant light metering signal may be 
excluded at a short distance or a large aperture. 

These drawbacks can be completely avoided in the 
present embodiment, because said reference value is defined 
by the above-explained equation and becomes larger as the 
phototaking distance becomes shorter or as the aperture 
value is closer to the fully-open aperture. 

If the discrimination of the step S1494 turns out negative, 
the sequence proceeds to a step S1407 to discriminate 
whether the light metering signal BPn is smaller than a 
reference value K2. Deeding whetherit is smaller or not, the 
sequence respectively proceeds to the above-mentioned spy 
S1405 or a step S1408. This procedure serves in case the 
light metering signal BPn is excessively low (for example, 
by a low reflection from a large space behind the main 
object), to eliminate such signal BPn and thereby prevent the 
over exposure of the main object. In this case, as the original 
light metering signal BPn is weak, the reference value need 
not be vaired according to the aperture value AV or the 
photographing distance x but can be constant. 
The light metering signals BPn not elm ted in the step 

S1404 or S1407 are adopted in the original values in a step 
S1408, and a step S1409 selects the weighting coefficients of 



Re. 35,877 
9 

"1" for said signals. Then a step S1410 stepwise increases 
the variable M by "1". Among five light metering areas in 
the object field. those of which light metering signals BPn 
have not been eliminated constitute effective light metering 
areas. The variable M indicates the number of the unelimi 
nated light metering signals BPn, or the number of the 
effective light metering areas. 

After the subroutine shown in FIG. 12 the sequence 
proceeds to a step S15 (FIG. 10) for determining the 
reflection factor distribution Rn of the light metering areas 
in the object field. 

FIG. 13 shows the details of said step S15. At first, steps 
S151, S152 set conditions Q=0 and n=0. Then steps S153 
S155 determine the sum Q of the light metering signals BPn 
(Q=Q+BPn). As the excessively strong or weak light meter 
ing signals have been set to zero in the step S14, said sum 
practically includes only the light metering signals of the 
effective light metering areas. Then a step 156 sets n=0, and 
steps S157-S159 determine the reflection factor distribution 
Rn of each light metering signal BPn when the sum of 
reflection factor of said signals BPn is normalized to "1". 
according to an equation: 

In this operation, the reflection factor distribution of a light 
metering signal excluded in the step S14 becomes naturally 
O 2eO. 
Then the sequence proceeds to a step S16 (FIG. 10) for 

calculating the light modulating level, which means the level 
of the light metering signal for terminating the main light 
emission of the electronic flash device 11 at the flash 
phototaking operation. 
Now referring to FIG. 14 showing the details of said step 

S16, at first a step S1601 sets the light modulating level LV 
to zero, and a step S1602 sets a condition n=0. Then, 
subsequent steps S1603-S1606 determine the light modu 
lating level LV according the number M of the effective light 
metering areas and the reflection factor distribution thereof. 
More specifically, a step S1604 discriminates whether the 

reflection factor distribution Rn of each light metering signal 
is equal to or larger than 1/M (corresponding to the average 
of the reflection factor distribution Rn of the effective light 
metering areas). If the result is affirmative, namely if said 
reflection factor distribution is at least equal to the average 
the sequence proceeds to a step S1605 to advance the light 
modulating level LV by 0.02. On the other hand, if the 
discrimination in the step S1604 turns out negative, namely 
if the reflection factor distribution Rn of the light metering 
area is less than the average value. the sequence proceeds to 
a step S1606 to advance the light modulating level by 
0.02XRn/MAX(R), wherein MAX(R) is the maximum value 
of R1-R5. 
The above-explained procedure is to bring the light modu 

lating level LV to 0.02x5=0.1 when five reflection factor 
distributions are all equal, and determines the light modu 
lating level LV according the number of the effective light 
metering areas M and the reflection factor distributions Rn. 
More specifically, the light modulating level becomes 
Smaller as the number of the reflection factor distributions 
Smaller than the average increases, namely when the reflec 
tion factor distribution Rn is higher in certain areas than in 
others and the difference in said distribution becomes larger. 
Also said light modulating level becomes smaller when the 
number M of the effective light metering areas becomes 
smaller. 

Since each light metering signal BPn is corrected in the 
step S13 according to the area of the photosensor elements 
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10 
13a-13e, the number M of the effective light metering areas 
depends on the area of the entire effective light metering 
areas. Therefore the determination of the light modulating 
level LV according to the size of the effective light metering 
areas corresponds to the determination of said level accord 
ing to the number of said effective light metering areas. 
Then a step S1608 discriminates whether the determined 

light modulating level LV is at least equal to a predetermined 
value (0.03 in this case), and, if so, the sequence proceeds to 
a step S610. If not, a step S1609 sets the light modulating 
level LV at 0.03, and the sequence then proceeds to said step 
S1610. This sequence sets a lower limit of 0.03 to the light 
modulating level LV. in order to prevent an under exposure 
resulting from an excessively low light modulating level LV. 
The step S1610 converts the light modulating level LV to 

a value corresponding to the ISO sensitivity SV, read in the 
step S2, according to an equation: 

LV-LV2 (SV-5). 
Then the sequence proceeds to a step S17 (FIG. 10) for 

determining the weights for correcting the light metering 
signals at the subsequent main light emission. Referring to 
FIG. 15 showing the details of said step S17, at first a step 
S171 sets a condition n=0, and steps S172-S174 determine 
new weights by multiplying the weights Din corresponding 
to the light metering signals (Dn being 1 or 0 as determined 
in the step S14) by L(n)/S(n), wherein L(n) is the lens 
correction coefficient obtained in the step S13 and S(n) is the 
area correction coefficient. In the present embodiment, since 
the light modulating level LV is rendered variable according 
to the aforementioned reflection factor distributions Rn, the 
weights need not be varied according to the reflection factor 
distributions but are determined solely from the lens cor 
rection coefficients L(n) and the area correction coefficients 
S(n). The weights corresponding to the light metering sig 
nals excluded in the step S14 are naturally zero. 
Then a step S18 (FIG. 10) opens the shutter 10, and, when 

it is fully opened, causes the electronic flash device 11 to 
effect the main light emission through the light emission 
control circuit 36, and a step S19 meters the reflected light 
from the film surface in divided manner. The illuminating 
light of the main light emission is reflected by the object, 
then transmitted by the phototaking lens 2, reflected by the 
film surface and received by the five photosensor elements 
13a-13e, of which output signals are respectively modulat 
ing circuit 40 (FIG. 9). Then, in a step S20, the CPU 31 sets 
the gains of the amplifiers 41a-41e by the gain setters 
42a-42e of the light modulating circuit 40 according to the 
weights Dn determined in the step S17, thereby effecting the 
Weighting. 
The amplifiers 41a-41e amplify the output signals of the 

photosensor elements 13a-13e with thus set gains, and the 
amplified signals are added in the adding circuit 44. A step 
S21 sends an integrating signal to the integrating circuit 45, 
which in response integrates in time the sum obtained from 
the adding circuit 44. 
The light modulating level LV calculated in the step S16 

is converted into an analog signal in the converting circuit 
46. The output of said converting circuit 46 and the output 
of said integrating circuit 45 (corresponding to the prede 
termined light modulation evaluation fact to) are supplied to 
the comparator 47. which sends a light emission stop signal 
to the CPU 31 when the output of the integrating circuit 45 
reaches said light modulating level LV. Upon receiving said 
light emission stop signal in a step S22, the CPU 31 controls 
the light emission control circuit 36 in a step S23, thereby 
terminating the main light emission, and then terminates the 
sequence. 



Re. 35,877 
11 

According to the above-explained procedure, the step S14 
extracts the effective light metering areas based on the light 
metering signals obtained at the preliminary light emission, 
the aperture value and the phototaking distance, then the step 
S15 determines the reflection factor distributions in said 
effective light metering areas, and the step S16 determines 
the light modulating level according to said refection factor 
distributions and the number (size) of the effective light 
metering areas. At the main light emission, it is terminated 
when the sum of the light metering signals reaches said light 
modulating level. 
As the effective light metering areas are determined in 

consideration of the aperture value and phototaking distance 
at the preliminary light emission, an appropriate light modu 
lating level can always be obtained regardless of the expo 
sure conditions at the phototaking operation or of the 
distance to the main object. Therefore, the main object can 
be flash photographed with an appropriate exposure, even in 
the presence of a highly reflective article in the object field. 
Also the variation of the light modulating level according 

to the number (size) of the effective light metering areas 
provides following advantages. 
When the number of the effective light metering areas is 

few, the sum of the light metering signals at the main light 
emission (output of the integrating circuit 45) becomes 
smaller than in a case where said number is larger. If the 
light modulating level is taken constant regardless of said 
number, the main object tends to be over or under exposed 
respectively if said number is smaller or larger. The prob 
ability of attaining an appropriate exposure for the main 
object becomes higher by decreasing or increasing the light 
modulating level, as explained above, respectively when 
said number of the effective light metering areas becomes 
smaller or larger. 
Also in the present embodiment, the light modulating 

level varies according to the reflection factor distributions of 
the light metering areas. Thus, for example, if the reflection 
factor distribution of a light metering area containing the 
main object is higher than that in other light metering areas 
(in such case the main object tends to be over exposed), the 
light modulating level is lowered according to the difference 
in said distributions, so that the main object can be flash 
photographed with an appropriate exposures. On the other 
hand, when the reflection factor distributions are uniform, 
the light modulating level LV becomes higher, thereby 
preventing under exposure. Furthermore, if the determined 
light modulating level is lower than a predetermined value, 
it is corrected to said predetermined value, thereby prevent 
ing the underexposure situation resulting from an exces 
sively low light modulating level. 

In the camera of the foregoing embodiment capable of a 
preliminary light emission and a main light emission, the 
effective light metering areas are extracted from the plural 
light metering areas based on the light metering signals 
obtained at the preliminary light emission and the diaphragm 
aperture and phototaking distance of the phototaking lens at 
said preliminary light emission. The main light emission is 
terminated according to the light metering signals obtained 
in said effective light metering areas. It is therefore rendered 
possible to exactly act the effective light metering areas 
regardless of the diaphragm aperture and phototaking dis 
tance of the phototaking lens at the preliminary light 
emission, and to effect the light modulation without the 
influence of the light metering signals resulting, for 
example, from a highly reflective article or an article closer 
than the main object, thereby reliably giving an appropriate 
exposure to the main object. 
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Also in the camera capable of a preliminary light emission 

and a main light emission, the light modulating level for 
terminating the main light emission is determined according 
to the reflection factor distributions of the light metering 
areas obtained in the preliminary light emission, so that the 
main object can always be flash photographed with an 
appropriate exposure. regardless of the levels of the reflec 
tion factor distributions. 

In the following there will be explained a second embodi 
ment of the present invention with reference to FIG. 16. In 
the foregoing embodiment, the light modulating level LV is 
determined according to the reflection factor distributions 
Rn of the light metering areas and the number (size)M of the 
effective light metering areas. but it may also be determined 
by said number, disregarding said distributions. In such case, 
the procedure for calculating the reflection factor distribu 
tions shown in FIG. 13 is omitted, and the steps 
S1602-S1608 in FIG. 14 are modified as shown in FG. 16. 
In this case the light modulating level LV is defined by 
0.02XM, and is determined solely by the number (size) of the 
effective light metering areas. 

In the camera of the present embodiment capable of a 
preliminary light emission and a main light emission, the 
effective light metering areas are extracted according to the 
light metering signal obtained at the preliminary light 
emission, and the light modulating level is determined 
according to the size of said areas, so that the probability of 
flash photographing the main object with an appropriate 
exposure is significantly higher than in the conventional 
camera in which the light modulating level is constant. 

In the following there will be explained a third embodi 
ment of the present invention with reference to FIG. 17. In 
the foregoing embodiments there has been explained a 
correction of the light modulating level to a predetermined 
value if said level is lower than said value. In the embodi 
ment shown in FIG. 17, the light modulating level is 
corrected to a predetermined value or lower if it is higher 
than said predetermined value. 

In FIG. 17, the steps S1605 and S1606 in FIG. 14 are 
changed to steps S2001 and S2002, and steps S2003 and 
S2004 are added between the steps S1607 and S1608. Thus, 
if the discrimination in the step S1604 turns out affirmative, 
the step S2001 increases the light modulating level LV by 
0.025 (0.02 in case of FIG. 14), and, if said discrimination 
turns out negative, the step S2002 increases said level by 
0.025XRn/MAX(R). Thus the determined light modulating 
level will have a maximum value of 0.125. Then the step 
S2003 discriminates whether the light modulating level is at 
maximum equal to 0.1. and, if so, the sequence proceeds to 
the step S1608 but, if not, the sequence proceeds to the step 
S2004 to correct the light modulating level to 0.1. 

In the camera of the present embodiment cable of a 
preliminary light emission and a main light emission, since 
the light modulating level is determined from the light 
metering signals obtained at the preliminary light emission, 
so that the probability of giving an appropriate exposure to 
the main object at the flash photographing operation is 
higher than in the conventional camera in which the light 
modulating level is taken constant. Said probability is fur 
ther increased since the determined light modulating level is 
corrected to a predetermined range if it is outside said range. 
The above-explained procedure limits the light modulat 

ing level within a range of 0.03-0.1. Consequently, in 
addition to the aforementioned advantages. there is further 
obtained an advantage of preventing an overexposure result 
ing from an excessively high light modulating level. 

In the foregoing embodiments, the light modulating level 
is regulated to obtain an appropriate exposure, but similar 
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effects can be also obtained by suitably varying the gain of 
the integrating circuit 45 or the amplifiers 41a-41e (FIG.9) 
for processing the light metering signals obtained at the 
main light emission, according to the light metering signals 
obtained from the effective light metering areas at the 
preliminary light emission. Consequently the determination 
of the light modulating level used in the present specification 
includes such regulation of the gain of the integrating circuit 
or the amplifiers. In such case, the light modulating level is 
maintained constant at the main light emission, while the 
light metering signals of the light metering areas are syn 
thesized through the integrating circuit or the amplifiers of 
the gains determined as explained above, and the main light 
emission is terminated when said synthesized output reaches 
said constant light modulating level. 
Though the foregoing embodiments have been limited to 

cameras capable of preliminary light emission. the present 
invention is likewise applicable to a camera without pre 
liminary light emission. In such case the effective light 
metering areas are extracted according to the light metering 
signals obtained at an initial stage of the main light emission. 
Then the light modulating level or the weights are deter 
mined according to the light metering signals obtained in 
said effective light metering areas, and the light emission is 
terminated based on these data and the light metering signals 
obtained after said initial stage. 

It is also possible to extract the effective light metering 
areas according to the light metering signals obtained in an 
initial stage of the (main) light emission, to determine the 
light modulating level as explained before according to the 
size (number) of said effective light metering areas, and to 
terminate the light emission when the light modulation 
evaluation factor, cumulatively calculated from the light 
metering signals obtained after said initial stage of the light 
emission, reaches said determined light modulating level. 

It is furthermore posse to calculate the reflection factor 
distributions of the light metering areas based on the light 
metering signals obtained in an initial stage of the (main) 
light emission, then to determine the light modulating level 
as explained before according to thus calculated reflection 
factor distributions, and to terminate the light emission when 
the light modulation evaluation factor, cumulatively calcu 
lated from the light metering signals obtained after said 
initial stage of the light emission, reaches said determined 
light modulating level. 

It is furthermore possible to determine the light modulat 
ing level according to the light metering signals obtained in 
an initial stage of the (main) light emission. to correct said 
light modulating level to a predetermined range, as 
explained before. if said level is outside said range, and to 
terminate the light emission when the light modulation 
evaluation factor. cumulatively calculated from the light 
metering signals obtained after said initial stage of the light 
emission reaches said determined or corrected light modu 
lating level. 

In the foregoing embodiments, the light modulating level 
is regulated to obtain an appropriate exposure, but similar 
effects can be also obtained by suitably varying the gain of 
the integrating circuit 45 or the amplifiers 41a-41e (FIG.9) 
for processing the light metering signals obtained in the 
main light emission, according to the light metering signals 
obtained from the effective light metering areas in an initial 
stage of the light emission. Consequently the determination 
of the light modulating level used in the present 
specification, includes such regulation of the gain of the 
integrating circuit of the amplifiers. 

In the foregoing embodiments, the light modulating level 
LV is determined from the reflection factor distributions Rn 
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of the light metering areas and the number (size) of the 
effective light metering areas, but there will be explained in 
the following an embodiment of determining the light modu 
lating level based solely on the reflection factor 
distributions, disregarding said number M. In this case the 
subroutine in FIG. 12 is omitted, and the reflection factor 
distributions Rn for all the five light metering areas are 
determined by the subroutine shown in FIG. 13. Thus all the 
five areas are used as the effective areas. Consequently the 
value 1/M in the step S1604 in FIG. 14 is fixed as 0.2, so that 
the light modulating level LV is determined solely by the 
reflection factor distributions of the areas. 

Also the extraction of the effective light metering areas is 
conducted in consideration of the aperture value and pho 
totaking distance in addition to the light metering signals at 
the preliminary light emission, but said extraction may also 
be conducted according to said light metering signals only. 

Furthermore, the foregoing explanation has been limited 
to cameras utilizing a silver halide-based photographic film, 
but the present invention is likewise applicable for example 
to an electronic still camera utilizing a floppy disk. 

I claim: 
1. An automatic light modulating camera capable of a 

flash phototaking operation with a preliminary light emis 
sion followed by a main light emission, comprising: 

light metering means for metering reflected light from 
each of plural areas divided in an object field at said 
preliminary ad main light emissions and outputting 
corresponding light metering signals; 

area extracting means for extracting effective light meter 
ing areas from said plural areas, based on the light 
metering signals obtained at said preliminary light 
emission and on lens signals indicating the phototaking 
state of a phototaking lens at said preliminary light 
emission; and 

light modulating means for terminating said main light 
emission, according to the light metering signals 
obtained in said effective light metering areas. 

2. An automatic light modulating camera according to 
claim 1, wherein said leans signals include the aperture 
value and the phototaking distance of the phototaking lens. 

3. An automatic light modulating camera according to 
claim 1, wherein said light modulating means includes a 
gain-adjustable processing circuit for synthesizing the light 
metering signals obtained at said main light emission, based 
on the light metering signals obtained from said effective 
light metering as at said preliminary light emission, and 
wherein said light modulating means terminates said main 
light emission when the sum of said light metering signals 
synthesized by said processing circuit reaches a predeter 
mined light modulating level. 

4. An automatic light modulating camera according to 
claim 3, wherein said processing circuit comprises amplifi 
ers for amplifying said light metering signals, and an inte 
grating circuit for synthesizing said light metering signals as 
amplified by said amplifiers. 

5. An automatic light modulating camera according to 
claim 1, wherein said light modulating means is adapted to 
determine a relationship, to be used for terminating the main 
light emission, between the sum of said light metering 
signals and the light modulating level, based on the light 
metering signals obtained from said effective light metering 
areas at said preliminary light emission, and to terminate 
said main light emission when said sum and said light 
modulating level reach said relationship. 

6. An automatic light modulating camera according to 
claim 1, further comprising weighting means for weighting 
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the light metering signals of said effective light metering 
areas. wherein the weights include weights corresponding to 
the exit pupil distance of the phototaking lens. 

7. An automatic light modulating camera according to 
claim 1, wherein said light metering means has photosensors 
each producing a light metering signal for a corresponding 
One of said plural areas. said light modulating means has 
amplifiers each corresponding to one of said photosensors 
and amplifying the light metering signal therefrom, and 
gains of said amplifiers are changed on the basis of the light 
metering signals of said effective light metering areas 
obtained at said preliminary light emission. 

8. An automatic light modulating camera according to 
claim 1, wherein said light metering means has photosensors 
each producing a light metering signal for a corresponding 
one of said plural areas, said light modulating means has an 
adding circuit for combining light metering signals from 
each of said photosensors and an integrating circuit for 
integrating an output from said adding circuit, and again of 
said integrating circuit is changed on the basis of the light 
metering signals of said effective light metering areas 
obtained at said preliminary light emission. 

9. An automatic light modulating camera capable of a 
flash phototaking operation with a flash light emission, 
comprising: 

light metering means for metering reflected flash light 
from each of plural means divided in an object field at 
said light emission and outputting corresponding light 
metering signals; 

area extracting means for extracting effective light meter 
ing areas from said plural areas, based on the light 
metering signals obtained in an initial stage of said light 
emission and on lens signals indicating the phototaking 
state of a phototaking lens at said light emission; and 

light modulating means for terminating said light 
emission. according to the light metering signals 
obtained in said effective light metering areas extracted 
by said area extracting means. 

10. An automatic light modulating camera according to 
claim 9, wherein said lens is include the aperture value and 
the phototaking distance of the phototaking lens. 

11. An automatic light modulating camera according to 
claim 9, wherein said light modulating means includes a 
gain-adjustable processing circuit for synthesizing the light 
metering signals obtained at said light emissions, based on 
the light metering signals obtained from said effective light 
metering area in the initial stage of said light emission, and 
wherein said light modulating means terminates said light 
emission when the sum of said light metering signals 
synthesized by said processing circuit reaches a predeter 
mined light modulating level. 

12. An automatic light modulating camera according to 
claim 11, wherein said processing circuit comprises ampli 
fiers for amplifying said light metering signals, and an 
integrating circuit for synthesizing said light metering sig 
nals as amplified by said amplifiers. 

13. An automatic light modulating camera according to 
claim 9, wherein said light modulating means is adapted to 
determine a light modulating level for terminating said light 
emission, based on the light metering signals obtained from 
said effective light metering areas in an initial stage of said 
light emission, and to terminate said light emission when the 
sum of said light metering signals at said light emission 
reaches said light modulating level. 

14. An automatic light modulating camera according to 
claim 9. further comprising weighting means for weighting 
the light metering signals of said effective light metering 
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areas, wherein the weights include weights corresponding to 
the exit pupil distance of the phototaking lens. 

15. An automatic light modulating camera according to 
claim 9, wherein said light metering means has photosensors 
each producing a light metering signals for a corresponding 
one of said plural areas, said light modulating means has 
amplifiers each corresponding to one of said photosensors 
and amplifying the light metering signal therefrom, and 
gains of said amplifiers are changed on the basis of the light 
metering signals of said effective light metering areas 
obtained at said initial stage of said light emission. 

16. An automatic light modulating camera according to 
claim 9. wherein said light metering means has photosensors 
each producing a light metering signal for a corresponding 
one of said plural areas said light modulating means has an 
adding circuit for combining light metering signals from 
each of said photosensors and an integrating circuit for 
integrating an output from said adding circuits and a gain of 
said integrating circuit is changed on the basis of the light 
metering signals of said effective light metering areas 
obtained at said initial stage of said light emission. 

17. An automatic light modulating camera capable of a 
flash phototaking operation with a preliminary light emis 
sion followed by a main light emission, comprising: 

light metering means for metering reflected light from 
each of plural areas divided in an object field at said 
preliminary and main light emissions and outputting 
corresponding light metering signals: 

area extracting means for extracting effective light meter 
ing areas from said plural areas, based on the light 
metering signals obtained at said preliminary light 
emission and on lens signals indicating the phototaking 
state of a phototaking lens at said preliminary light 
emission; and 

light modulating means for determining a relationship, to 
be used for terminating said main light emission. 
between a predetermined light modulation evaluation 
factor to be cumulatively calculated from the light 
metering signals of said effective light metering areas 
and the light modulating level, based on the size of said 
effective light metering areas extracted by said area 
extracting means, and terminating said main light emis 
sion when said predetermined light modulation evalu 
ation factor and said light modulating level reach said 
relationship. 

18. An automatic light modulating camera according to 
claim 17 wherein said light modulating means is adapted to 
vary said light modulating level according the size of said 
effective light metering areas. 

19. An automatic light modulating camera according to 
claim 17, wherein said light modulating means comprises 
amplifiers and an integrating circuit for processing the light 
metering signals of said effective light metering areas and is 
adapted to vary one of the gain of said amplifiers and the 
gain of said integrating circuit according to the size of said 
effective light metering areas thereby varying said predeter 
mined light modulation evaluation factor. 

20. An automatic light modulating camera according to 
claim 17 wherein the size of said effective light metering 
areas depends on the number thereof. 

21. An automatic light modulating camera according to 
claim 17, wherein said lens signals include the aperture 
value and the phototaking distance of the phototaking lens. 

22. An automatic light modulating camera according to 
claim 17, further comprising weighting means for weighting 
the light metering signals of said effective light metering 
areas, wherein the weights include weights corresponding to 
the exit pupil distance of the phototaking lens. 
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23. An automatic light modulating camera according to 
claim 17, wherein said light metering means has photosen 
sors each producing a light metering signal for a correspond 
ing one of said plural areas, said light modulating means has 
amplifiers each corresponding to one of said photosensors 
and amplifying the light metering signal therefrom, and 
gains of said amplifiers are changed according to the size of 
said effective light metering areas to vary said predeter 
mined light modulation evaluation factor. 

24. An automatic light modulating camera according to 
claim 17. wherein said light metering means has photosen 
sors each producing a light metering signal for a correspond 
ing one of said plural areas said light modulating means has 
an adding circuit for combining light metering signals from 
each of said photosensors and an integrating circuit for 
integrating an output from said adding circuit, and a gain of 
said integrating circuit is changed according to the size of 
said effective light metering areas to vary said predeter 
mined light modulation evaluation factor. 

25. An automatic light modulating camera capable of a 
flash phototaking operation with a flash light emission, 
comprising: 

light metering means for metering reflected flash light 
from each of plural areas divided in an object field at 
said light emission and outputting corresponding light 
metering signals; 

area extracting means for extracting effective light meter 
ing as from said plural area, based on the light metering 
signals obtained in an initial stage of said light emission 
and on lens signals indicating the phototaking state of 
a phototaking lens at said light emission; and 

light modulating means for determining a relationship, to 
be used for terminating said light emission, a predeter 
mined light modulation evaluation factor to be cumu 
latively calculated from the light metering signals of 
said effective light metering areas and the light modu 
lating level, based on the size of said effective light 
metering areas, and terminating said light emission 
when said predetermined light modulation evaluation 
factor and said light modulating level reach said rela 
tionship after said initial stage of the light emission. 

26. An automatic light modulating camera according to 
claim 25, wherein said light modulating means is adapted to 
vary said light modulating level according the size of said 
effective light metering areas. 

27. An automatic light modulating camera according to 
claim 25. wherein said light modulating means comprises 
amplifiers and an integrating circuit for processing the light 
metering signals of said effective light metering areas, and 
is adapted to vary one of the gain of said amplifiers and the 
gain of said integrating circuit according to the size of said 
effective light metering areas, thereby varying said prede 
termined light modulation evaluation factor. 

28. An automatic light modulating camera according to 
claim 25. wherein the size of said effective light metering 
areas depends on the number thereof. 

29. An automatic light modulating camera according to 
claim 25, wherein said lens signals include the aperture 
value and the phototaking distance of the phototaking lens. 

30. An automatic light modulating camera according to 
claim25. further comprising weighting means for weighting 
the light metering signals of said effective light metering, 
areas, wherein the weights include weights corresponding to 
the exit pupil distance of the phototaking lens. 

31. An automatic light modulating camera according to 
claim 25, wherein said light metering means has photosen 
sors each producing a light metering signal for a correspond 
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ing one of said plural areas, said light modulating means has 
amplifiers each corresponding to one of said photosensors 
and amplifying the light metering signal therefrom, and 
gains of said amplifiers are changed according to the size of 
said effective light metering areas to change said predeter 
mined light modulation evaluation factor. 

32. An automatic light modulating camera according to 
claim 25 wherein said light metering means has photosen 
sors each producing a light metering signal for a correspond 
ing one of said plural areas, said light modulating means has 
an adding circuit for combining light metering signals from 
each of said photosensors and an integrating circuit for 
integrating an output from said adding circuit, and a gain of 
said integrating circuit is changed according to the size of 
said effective light metering areas to vary said predeter 
mined light modulation evaluation factor, 

33. An automatic light modulating camera capable of a 
flash phototaking operation with a preliminary light emis 
sion followed by a main light emission, comprising: 

light metering means for metering reflected light from 
each of plural areas divided in an object field at said 
preliminary and main light emissions and outputting 
corresponding light metering signals; 

reflection factor distribution calculating means for calcu 
lating the reflection factor distributions of said plural 
areas of the object field based on the light metering 
signals obtained at said preliminary light emission; and 

light modulating means for determining a relationship, to 
be used for terminating said main light emission, 
between a predetermined light modulation evaluation 
factor to be cumulatively calculated from the light 
metering signals of said plural areas and the light 
modulation level, based on said reflection factor dis 
tributions calculated by said reflection factor distribu 
tion calculating means. and terminating said main light 
emission when said predetermined light modulation 
evaluation factor and said light modulation level each 
said relationship. 

34. An automatic light modulating camera according to 
claim 2033, wherein said light modulating means is 
adapted to vary said light modulating level according to said 
reflection factor distributions. 

35. An automatic light modulating camera according to 
claim 33, wherein said light modulating means comprises 
amplifiers and an integrating circuit for processing the light 
metering signals of said plural areas, and is adapted to vary 
one of the gain of said amplifiers and the gain of said 
integrating circuit according to said reflection factor 
distributions, thereby varying said predetermined light 
modulation evaluation factor. 

36. An automatic light modulating camera according to 
claim 33, further comprising weighting means for weighting 
the light metering signals of said plural areas, wherein the 
weights include weights corresponding to the exit pupil 
distance of a phototaking lens. 

37. An automatic light modulating camera according to 
claim 33, wherein said light metering means has photosen 
sors each producing a light metering signal for a correspond 
ing one of said plural areas, said light modulating means has 
amplifiers each corresponding to one of said photosensors 
and amplifying the light metering signal therefrom, and 
gains of said amplifiers are changed according to said 
reflection factor distributions to vary said predetermined 
light modulation evaluation factor. 

38. An automatic light modulating camera according to 
claim 33, wherein said light metering means has photosen 
sors each producing a light metering signal for a correspond 
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ing one of said plural areas, said light modulating means has 
an adding circuit for combining light metering signals from 
each of said photosensors and an integrating circuit for 
integrating an output from said adding circuit, and again of 
said integrating circuit is changed according to said reflec 
tion factor distributions to vary said predetermined light 
modulation evaluation factor. 

39. An automatic light modulating camera capable of a 
flash phototaking operation with a with light emission, 
comprising: 

light metering means for metering reflected flash light 
from each of plural areas divided in an object field at 
said light emission and outputting corresponding light 
metering signals; 

reflection factor distribution calculating means for calcu 
lating the reflection factor distributions of said plural 
areas of the object field, based on the light metering 
signals obtained in an initial stage of the light emission; 
and 

light modulating means for determining a relationship, to 
be used for terminating said light emission, between a 
predetermined light modulation evaluation factor to be 
cumulatively calculated from the light metering signal 
of said plural areas and the light modulating level, 
based on said reflection factor distributions calculated 
by said reflection factor distribution calculating means. 
and terminating said light emission when said prede 
termined light modulation evaluation factor and said 
light modulating level reach said relationship after said 
initial stage of light emission. 

40. An automatic light modulating camera according to 
claim39, wherein said light modulating means is adapted to 
vary said light modulating level according to said reflection 
factor distributions. 

41. An automatic light modulating camera according to 
claim 39, wherein said light modulating means comprises 
amplifiers and an integrating circuit for processing the light 
metering signals of said plural areas, and is adapted to vary 
one of the gain of said amplifiers and the gain of said 
integrating circuit according to said reflection factor distri 
butions thereby varying said predetermined light modulation 
evaluation factor. 

42. An automatic light modulating camera according to 
claim39, further comprising weighting means for weighting 
the light metering signals of said plural areas, wherein the 
weights includes weights corresponding to the exit pupil 
distance of a phototaking lens. 

43. An automatic light modulating camera according to 
claim 39, wherein said light metering means has photosen 
sors each producing a light metering signal for a correspond 
ing one of said plural areas, said light modulating means has 
amplifiers each corresponding to one of said photosensors 
and amplifying the light metering signal therefrom, and 
gains of said amplifiers are changed according to said 
reflection factor distributions to vary said predetermined 
light modulation evaluation factor. 

44. An automatic light modulating camera according to 
claim39, where in said light metering means has photosen 
sors each producing a light metering signal for a correspond 
ing one of said plural areas, said light modulating means has 
an adding circuit for combining light metering signals from 
each of said photosensors and an integrating circuit for 
integrating an output from said adding circuit, and again of 
said integrating circuit is changed according to said reflec 
tion factor distributions to vary said predetermined light 
modulation evaluation factor. 

45. An automatic light modulating camera capable of a 
flash phototaking operation with a preliminary light emis 
sion followed by a main light emission, comprising: 
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light metering means for metering reflected light from 

each of plural areas divided in an object field at said 
preliminary and main light emissions and outputting 
corresponding light metering signals; 

area extracting means for extracting effective light meter 
ing areas from said plural areas, based on the light 
metering signals obtained at said preliminary light 
emission and on lens signals indicating the phototaking 
State of a phototaking lens at said preliminary light 
emission; 

reflection factor distribution calculating means for calcu 
lating the reflection factor distribution of said extracted 
effective light metering areas; and 

light modulating means for determining a relationship, to 
be used for terminating said main light emission, 
between a predetermined light modulation evaluation 
factor to be cumulatively calculated from the light 
metering signals of said effective light metering areas 
and the light modulating level, based on the size and 
said reflection factor distributions of said effective light 
metering areas extracted by said area extracting means 
and terminating said main light emission when said 
predetermined light modulation evaluation factor and 
said light modulating level reach said relationship. 

46. An automatic light modulating camera according to 
claim 45, wherein aid light modulating means is adapted to 
vary said light modulating level according to the size and 
said reflection factor distributions of said effective light 
metering areas. 

47. An automatic light modulating camera according to 
claim 45, wherein said light modulating means comprises 
amplifiers and an integrating circuit for processing the light 
metering signals of said effective light metering areas, and 
is adapted to vary one of the gain of said amplifiers and the 
gain of said integrating circuit according to the size and said 
reflection factor distributions of said effective light metering 
areas, thereby varying said predetermine light modulation 
evaluation so factor. 

48. An automatic light modulating camera according to 
claim. 45, further comprising weighting means for weighting 
the light metering signals of said effective light metering 
areas, wherein the weights include weights corresponding to 
the exit pupil distance of a phototaking lens. 

49. An automatic lights modulating camera according to 
claim 45, wherein said light metering means has photosen 
sors each producing a light metering signal for a correspond 
ing one of said plural areas, said light modulating means has 
amplifiers each corresponding to one of said photosensors 
and amplifying the light metering signal therefrom, and 
gains of said amplifiers are changed according to the size of 
said effective light metering areas and said reflection factor 
distributions to vary said predetermined light modulation 
evaluation factor. 

50. An automatic light modulating camera according to 
claim 45, wherein said light metering means has photosen 
sors each producing a light metering signal for a correspond 
ing one of said plural areas, said light modulating means has 
an adding circuit for combining light metering signals from 
each of said photosensors and an integrating circuit for 
integrating an output from said adding circuit, and a gain of 
said integrating circuit is changed according to the size of 
said effective light metering areas and said reflection factor 
distributions to vary said predetermined light modulation 
evaluation factor. 

51. An automatic light modulating camera capable of a 
flash phototaking operation with a flash light emission, 
comprising: 
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light metering means for metering reflected light from 
each of plural areas divided in an object field at said 
light emission, and outputting corresponding light 
metering signals; 

area extracting means for extracting effective light meter 
ing areas from said plural areas, based on the light 
metering signals obtained in an initial stage of said light 
emission and on lens signals indicating the phototaking 
state of a phototaking lens at said light emission; 

reflection factor distribution calculating means for calcu 
lating the reflection factor distributions of said 
extracted effective light metering areas; and 

light modulating means for determining a relationship, to 
be used for terminating said light emission, between a 
predetermined light modulation evaluation factor to be 
cumulatively calculated from the light metering signals 
of said effective light metering areas and the light 
modulating level, based on the size and said reflection 
factor distributions of said effective light metering 
areas, and terminating said light emission when said 
predetermined light modulation evaluation factor and 
said light modulating level reach said relationship, after 
said initial stage of light emission. 

52. An automatic light modulating camera according to 
claim 51, wherein said light modulating means is adapted to 
vary said light modulating level according to the size and 
said reflection factor distributions of said effective light 
metering areas. 

53. An automatic light modulating camera according to 
claim 51, wherein said light modulating means comprises 
amplifiers and an integrating circuit for processing the light 
metering signals of said effective light metering areas, and 
is adapted to vary one of the gain of said amplifiers and the 
gain of said integrating circuit according to the size and said 
reflection factor distributions of said effective light metering 
areas thereby varying said predetermined light modulation 
evaluation factor. 

54. An automatic light modulating camera according to 
claim 51, further comprising weighting means for weighting 
the light metering signals of said effective light metering 
areas, wherein the weights include weights corresponding to 
the exit pupil distance of a phototaking lens. 

55. An automatic light modulating camera according to 
claim 51, wherein said light metering means has photosen 
sors each producing a light metering signal for a correspond 
ing one of said plural areas, said light modulating means has 
amplifiers each corresponding to one of said photosensors 
and amplifying the light metering signal therefrom, and 
gains of said amplifiers are changed according to the size of 
said effective light metering areas and said reflection factor 
distributions to vary said predetermined light modulation 
evaluation factor. 

56. An automatic light modulating camera according to 
claim 31, wherein said light metering means has photosen 
sors each producing a light metering signal for a correspond 
ing one of said plural areas, said light modulating means has 
an adding circuit for combining light metering signals from 
each of said photosensors and an integrating circuit for 
integrating an output from said adding circuit, and again of 
said integrating circuit is changed according to the size of 
said effective light metering areas and said reflection factor 
distributions to vary said predetermined light modulation 
evaluation factor. 

57. An automatic light modulating camera capable of a 
flash phototaking operation with a preliminary light emis 
sion followed by a main light emission, comprising: 

light metering means for metering reflected light from 
each of plural areas divided in an object field at said 
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preliminary and main light emissions and outputting 
corresponding light metering signals; 

level determination means for determining a light modu 
lating level, based on the light metering signals 
obtained at said preliminary light emission; 

level correction means for correcting said determining 
light modulating level into a predetermined range if 
said level is outside said range; and 

light modulating means for terminating said main light 
emission when a predetermined light modulation 
evaluation factor, to be cumulatively calculated from 
said light metering signals at said main light emission, 
reaches said determined light modulating level if that 
level is in said range, or reaches said corrected light 
modulating level if said determined light modulating 
level is outside said range. 

58. An automatic light modulating camera according to 
claim 57, further comprising weighting means for weighting 
the light metering signals of said plural areas, wherein the 
weights include weights corresponding to the exit pupil 
distance of a phototaking lens. 

59. An automatic light modulating camera capable of a 
flash phototaking operation with a flash light emission, 
comprising: 

light metering means for metering reflected flash light 
from each of plural areas divided in an object field at 
said light emission, and outputting corresponding light 
metering signals; 

level determination means for determining a light modu 
lating level, based on the light metering signals 
obtained in an initial stage of said light emission; 

level correction means for correcting said determined 
light modulating level into a predetermined range if 
said level is outside said range; and 

light modulating means for terminating said light emis 
sion when a predetermined light modulation evaluation 
factor, to be cumulatively calculated from said light 
modulating signals, reaches said determined light 
modulating level if that level is in said range, or reaches 
said corrected light modulating level if said determined 
light modulating level is outside said range. 

60. An automatic light modulating camera according to 
claim 59, the comprising weighting means for weighting the 
light metering signals of said plural areas wherein the 
weights include weights corresponding to the exit pupil 
distance of a phototaking lens. 

61. A phototaking lens barrel mountable to an automatic 
light modulating camera capable of a flash phototaking 
operation with a preliminary light emission followed by a 
main light emission, comprising: 

detection means for determining lens signals indicating a 
phototaking state; and 

output means for sending said lens signals to said auto 
matic light modulating camera; 

wherein said camera is adapted to extract effective light 
metering areas to be used at said main light emission 
from plural areas divided in an object field, based on 
light metering signals obtained by metering reflected 
light from said plural areas at said preliminary light 
emission and on said lens signals at said preliminary 
light emission. 

62. A phototaking lens barrel according to claim 61, 
wherein said lens signals indicate phototaking distance and 
aperture value. 

63. An automatic light modulating camera capable of a 
flash phototaking operation with a preliminary light emis 
sion followed by a main light emission, comprising: 
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a light metering circuit which has a plurality of photo 
sensor elements corresponding to plural areas divided 
in an object field, said light metering circuit metering 
reflected light from said plural areas at said prelimi 
nary and main light emissions and outputting corre- 5 
sponding light metering signals; 

an area extracting circuit connected with said light meter 
ing circuit which extracts effective light metering areas 
from said plural areas, based on the light metering 
signals obtained at said preliminary light emission and 
on lens signals indicating the photo taking state of a 
phototaking lens; and 

a light modulating circuit which terminates said main 
light emission, according to the light metering signals 
obtained in said effective light metering areas. 

64. An automatic light modulating camera capable of a 
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flash phototaking operation with a flash light emission, 
comprising 
a light metering circuit which has a plurality of photo 

sensor elements corresponding to plural areas divided 
in an object field, said light metering circuit metering 
reflected light from said plural areas at said light 
emission and outputting corresponding light metering 
signals; 

an area extracting circuit connected with said light meter 
ing circuit which extracts effective light metering areas 
from said plural areas, based on the light metering 
signals obtained at an initial stage of said light emis 
sion and on lens signals indicating the phototaking 
state of a phototaking lens, and 

a light modulating circuit which determines a 
relationship, to be used for terminating said light 
emission, between a predetermined light modulation 
evaluation factor to be cumulatively calculated from 
the light metering signals of said effective light meter 
ing areas and a light modulating level, based on the 
size of said effective light metering areas, and which 
terminates said light emission when said predetermined 
light modulation evaluation factor and said light modul 
lating level reach said relationship after said initial 
stage of said light emission. 

65. A camera system including a camera and a flashing 
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device, comprising: 
a release switch provided on a body of the camera and 

operable externally of the camera body; 
a release circuit provided in the camera body for gener 

ating a release signal in response to an operation of 
said release switch, 

a photometry circuit, including a divisional photometry 
device, which performs photometry of an object field 
with the object field being divided into a plurality of 50 
areas 

a flashing signal generating circuit which generates, in 
response to said release signal, a signal for causing 
said flashing device to effect preliminary flashing and a 
signal for causing said flashing device to effect a 
subsequent main flashing; 

a flashing circuit responsive to the signals from said 
flashing signal generating circuit for effecting said 
preliminary flashing and said main flashing; and 

a flashing control circuit for controlling a quantity of 60 
emitted light of said flashing device; 

wherein during said preliminary flashing, said photon 
etry circuit measures light of the preliminary flashing 
reflected from the object field, and during said main 
flashing, said photometry circuit measures light of the 65 
main flashing reflected from the object field; and 
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wherein said flashing control circuit controls the quantity 

of emitted light of said main flashing based on a 
photometry result of said photometry circuit for said 
preliminary flashing. 

66. A camera system including a camera and a flashing 
device, comprising: 

a release switch provided on the body of the camera and 
operable externally of the camera body, 

a release circuit provided in the camera body for gener 
ating a release signal in response to an operation of 
said release switch; 

a photometry circuit, including a divisional photometry 
device, which performs photometry of an object field 
with the object field being divided into a plurality of 
areas 

a flashing signal generating circuit which generates, in 
response to said release signal, a signal for causing 
said flashing device to effect preliminary flashing and a 
signal for causing said flashing device to effect a 
subsequent main flashing; 

a flashing circuit responsive to the signals from said 
flashing signal generating circuit for effecting said 
preliminary flashing and said main flashing, 

a flashing control circuit for controlling a quantity of 
emitted light of said flashing device; and 

a light shielding member movable between a position at 
which said shielding membershields a film surface and 
a position at which said shielding member does not 
shield the film surface; 

wherein during said preliminary flashing, said photon 
etry circuit measures light of the object field reflected 
by said light shielding member, and during said main 
flashing, said photometry circuit measures light of the 
object field reflected by the film surface; and 

wherein said flashing control circuit controls the quantity 
of emitted light of said main flashing based on a 
photometry result of said photometry circuit for said 
preliminary flashing. 

67. A camera system according to claim 66, wherein said 
light shielding member includes a shutter blade. 

68. In a camera system including a camera and a flashing 
device, a method of performing flash photography, compris 
ting 

causing the flashing device to effect a preliminary flashing 
upon input of a signal for starting flash photography; 

performing photometry of light of said preliminary flash 
ing coming from an object field and reflected by a light 
shielding member shielding a film surface; 

calculating a quantity of light required for a main flashing 
based on a result of said photometry; 

effecting said main flashing with said flashing device after 
shifting said light shielding member to a position at 
which said light shielding member does not shield the 
film surface; 

performing photometry of light of said main flashing 
coming from the object field and reflected by the film 
surface, 

stopping the main flashing when a photometry result of 
the light of the object field reflected by the film surface 
corresponds to said calculated quantity of light, and 

returning said light shielding member to the position in 
which said light shielding member shields the film 
surface. 


