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57 ABSTRACT 
A metering device for metering an object field by divid 
ing it into a plurality of areas and producing a plurality 
of metering outputs corresponding to the brightnesses 
of said areas includes means for extracting from the 
plurality of metering outputs a plurality of reference 
outputs different in level from one another, means for 
evaluating the level of at least one of the reference 
outputs, and means responsive to the evaluating means 
to select and put out one of the reference outputs. 

9 Claims, 18 Drawing Figures 
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METERING DEVICE 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a metering device suitable 

for a photographic camera, and more particularly to a 
metering device which meters an object field by divid 
ing it into a plurality of areas and produces a proper 
metering output for imparting a proper exposure to the 
entire photographing picture plane on the basis of me 
tering outputs corresponding to the plurality of areas. 

2. Description of the Prior Art 
Difficult problems in metering an object field lie in 

judging the position at which a subject intended by the 
photographed exists with respect to the object field 
which can be expressed by the distribution of lumi 
nance, and determining the exposure value necessary to 
photograph the subject. For example, as an exposure 
determining system for solving the above-noted prob 
lems, there is a center priority metering system. This is 
a system whereby the brightness of the central portion 
of an object to be photographed is metered and the 
exposure amount is determined on the basis of the me 
tered value. However, when this metering system is 
resorted to, no proper exposure can be obtained where 
the subject does not exist in the central portion of the 
picture plane. It often occurs that the subject of photog 
raphy exists in the marginal portion of the picture plane 
and therefore, the conventional centerpriority metering 
system has a disadvantage in that the probability with 
which a proper exposure is obtained is low. 
Japanese Patent Publication No. 33794/1972 dis 

closes a metering system whereby the entire object field 
which is the object of metering is divided into suitable 
Small areas and a geometrical mean value, a maximum 
value, a minimum value, contrast, an arithmetical mean 
value, etc. are obtained from the metered values of the 
area.S. 

This metering system is very excellent as a method of 
obtaining metering data which provide the basis for 
judgment for obtaining a desired exposure amount of 
object fields of various luminance distributions or for 
photography directed to various purposes. However, it 
is not easy to judge what exposure amount should actu 
ally be imparted on the basis of the obtained metering 
data. 

Further related examples of the prior art include 
Japanese Patent Publication No. 9271/1976 which dis 
closes a technique in which the arithmetical mean value 
of the maximum value and the minimum value of a 
plurality of metering outputs is used as a proper meter 
ing output, and Japanese Laid-open Patent Application 
No. 17725/1978 which discloses a technique in which 
the intermediate value of the maximum value and the 
minimum value is manually extracted by the photogra 
pher and this intermediate value is used as a proper 
metering output. 
However, these prior arts have the following disad 

vantages. That is, in a case where the exposure is deter 
mined by the arithmetical mean value, the major object 
sometimes becomes under-exposed or over-exposed 
under special object field conditions such as counter 
light conditions or conditions in which the major object 
lies on the snow. Also, setting the intermediate value so 
as to be a proper exposure under the above-mentioned 
special object field conditions not only requires skill, 
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2 
but also unavoidably involves the reduction of operabil 
ity because the setting operation is manual. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide a 

metering device which produces a metering output 
capable of providing a proper exposure with respect to 
an object which is the subject of photography for an 
object field having any luminance distribution. 
The metering device according to the present inven 

tion includes means for metering an object field by 
dividing it into a plurality of areas and producing a 
plurality of metering outputs corresponding to the plu 
rality of areas, means for selecting and/or combining 
from among the metering outputs several reference 
outputs different in level from one another, means for 
evaluating the relative level of at least one of the refer 
ence outputs, and means for selecting one of the refer 
ence outputs as a proper metering output in accordance 
with said evaluation. 
The invention will become more fully apparent from 

the following detailed description thereof taken in con 
junction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a plan view showing an example of the 

light-receiving device. 
FIG. 2 is a plan view of another example of the light 

receiving device. 
FIG. 3 is a schematic view showing the optical sys 

tem of a camera having the light-receiving device 
mounted thereon. 
FIG. 4 is a block diagram of the device according to 

a first embodiment of the present invention. 
FIG. 5 is a block diagram of the device according to 

a second embodiment of the present invention. 
FIG. 6 illustrates the luminance distributions in vari 

ous scenes to be photographed. 
FIG. 7A is a circuit diagram showing an embodiment 

of the maximum value output circuit. 
FIG. 7B is a circuit diagram showing an embodiment 

of the minimum value output circuit. 
FIG. 8 is a circuit diagram showing an embodiment 

of the mean value output circuit. 
FIG. 9 is a circuit diagram showing an embodiment 

of the intermediate value output circuit. 
FIG. 10 is a circuit diagram showing another embodi 

ment of the mean value output circuit. 
FIG. 11 illustrates the relation between the luminance 

ranges of various scenes to be photographed and the 
latitude of film. 
FIG. 12 illustrates the brightness which is to be the 

basis for exposure setting relative to the brightness dif 
ference in an object field. 
FIG. 13 is a block diagram of the device according to 

a third embodiment of the present invention. 
FIG. 14 is a block diagram of the device according to 

a fourth embodiment of the present invention. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 
FIG. 1 shows an example of the light-receiving de 

vice used with the present invention. The light-receiv 
ing device 1 is a two-dimensional image sensor such as 
a photodiode array or a CCD. In FIG. 1, it comprises 
4x6 matrix and is capable of metering with the picture 
plane divided into 24 areas. 
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FIG. 2 shows an example of the light-receiving de 
vice 1 in which the number of divisions of the picture 
plane is reduced and in this example, metering output 
can be obtained as ones corresponding to the center of 
picture plane PVo, the left upper part of picture plane 
PV1, the right upper part of picture plane PV2, the left 
lower part of picture plane PV3 and the right lower part 
of picture plane PV4. 

FIG. 3 shows a camera having the light-receiving 
device 1 mounted thereon. The object light passes 
through a lens 2, a diaphragm 3 and a mirror 4 to a 
viewfinder optical system 7. The object image is formed 
on the light-receiving device 1 by an imaging lens 8. 
There are shown a focal plane shutter 5 and a film 6. 

FIG. 4 is a block diagram showing the basic construc 
tion of a first embodiment of the present invention. A 
measuring circuit 10 includes the light-receiving device 
1 shown in FIG. 2, and puts out TTL open metering 
outputs PVo-PV4 of the various areas of the photo 
graphing picture plane. These outputs are reduced by 
the minimum aperture value AVo (apex value) of the 
lens as a factor of the reduction in quantity of light 
caused by TTL metering for the luminance values BVo 
BV4 (apex values) of the various areas of the divided 
picture planes. That is, 

PVO = BV0 - A Vo 

P = b - AP 

PV4 = BV - A Vo 

A brightness calculation circuit 11 introduces a plural 
ity of metering outputs PVi=BV-AVo (j=0-4) cir 
cuit 10 and the minimum aperture value AVoof the lens 
from an information setting circuit 50, and sums up 
these to obtain each absolute luminance BV. A maxi 
mum value output circuit 12, a mean value output cir 
cuit 13 and a minimum value output circuit 14 receive 
the output of the brightness calculation circuit 11 and 
put out a maximum value BVmax, a mean value BVmean 
and a minimum value BVnin, respectively. Comparison 
circuits 51-53 receive the output BVmax of the maxi 
mum value output circuit 12 as input, and alternatively 
produce an output of logic “1” in accordance with the 
level of BVmax. For example, the comparison circuit 51 
puts out "1' when BVmax S9, the comparison circuit 52 
puts out "1" when 02 BVmax <9, and the comparison 
circuit 53 puts out "1" when BVmax <0, and these 
circuits put out a logic “0” during the other times. Gate 
circuits 54–56 have the outputs of the comparison cir 
cuits 51–53 applied thereto to alternatively put out the 
maximum value BVmax, the mean value BVmean and 
the minimum value BVmin to an output terminal 57. 
When maximum value BVmax S9: 
This is a case of a scene in which the picture plane 

includes therein objects of considerably high brightness 
for example, the sun and bright clouds or a clear sky. 
Accordingly, in this case, the major object often exists 
on the low brightness side and the exposure is adjusted 
to the luminance in the vicinity of the minimum value 
BVmin to prevent the object on the low brightness side 
from being defaced darkly. When this is done, there is a 
fear that the object on the high brightness side would be 
blown off brightly, but since the film has a latitude, 
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4 
proper exposure is also obtained on the relatively high 
brightness side. 

Therefore, the comparison circuit 51 puts out "1" and 
the gate 54 is opened to transmit the minimum value 
BVmin to the output terminal 57. When maximum 
value 0s BVmax <9: 

This is a case of a common daytime outdoor or indoor 
scene or an evening scene. In the photography of such 
scene, the major object intended by the photographer 
exists but it will often be the case that the exposure is 
adjusted only to the major object and the other objects 
are defaced darkly or blown off brightly to make the 
resultant photography meaningless. Accordingly, in 
this case, it is necessary that the exposure be adjusted to 
the entire picture plane and therefore, the exposure is 
adjusted to the luminance in the vicinity of the mean 
value BVmean. 

Therefore, the comparison circuit 52 puts out "1" and 
the gate 55 is opened to transmit the mean value 
BVmean to the output terminal 57. When maximum 
value BVmax <0: 
An example of this time is a night scene. In a night 

scene, the major object lies in a high luminance area and 
so, the exposure is adjusted to the luminance in the 
vicinity of the maximum value BVmax. 

Therefore, the comparison circuit 53 puts out "1" and 
the gate 56 is opened to transmit the maximum value 
BVmax to the output terminal 57. 
The output of the output terminal 57 (the proper 

metering output) is applied to a proper exposure operat 
ing circuit which is known per se, and is used for the 
operation of a proper aperture value or shutter speed 
with the other exposure factors. Exposure control and 
/or proper exposure display is effected on the basis of 
this operation output. 
The above-described embodiment demonstrates its 

effect when the object field does not exhibit a compli 
cated luminance distribution, but if the luminance distri 
bution is complicated, it will sometimes be not coinci 
dent with the exposure intended by the photographer. 
An embodiment which solves this problem will now be 
described. 
FIG. 6 is a block diagram of a second embodiment of 

the present invention. A measuring circuit 10, including 
a light-receiving device 1, puts out the metering outputs 
PVo, PV1, ..., PV-1 of the various parts of the photo 
graphing picture plane. Since usually TTL metering is 
effected, these outputs are reduced by the minimum 
aperture value AVo of the lens for the luminances BVo, 
BV1, . . . , BV-1 of the various areas of the picture 
plane. That is, 

PVO = BVo - A Vo 

PV = BV - A Vo 

P/- = BW-1 - 40 

PVo and BV0 are defined as the metering output and 
luminance, respectively, of the center of the picture 
plane. 
A brightness calculation circuit 11 sums up the meter 

ing output PVi=BV-AVo (j=0-n-1) obtained by 
the measuring circuit 10 and the minimum aperture 
diameter value AVo from an information setting circuit 
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50 to obtain an absolute luminance BV. Circuits 12, 13 
and 14 are ones for calculating the maximum value 
BVmax, the mean value BVmean and the minimum 
value BVmin, respectively. The output of a mean value 
output circuit 13 is not taken into account when the 
luminance of each area exceeds a predetermined value 
(for example, BV=11). Also, when the number of areas 
whose luminance exceeds a predetermined value ex 
ceeds a predetermined number, calculation is effected 
with the luminances of such areas being all regarded as 
a predetermined value (for example, BV = 11). For ex 
ample, when the object field is divided into 5 areas as 
shown in FIG. 2 and if the luminances of the various 
areas are BVo= 10, BV = 12, BV2 = 11, BV3 = 10 and 
BV = 10.5, then BVmean=(10+10+10.5)/3 = 10.2 is 
put out as the mean value with BV1 and BV2 being 
neglected. 

Also, if the luminances of the various areas are 
BVo= 11.5, BV = 12.5, BV2 = 12, BV3 = 10.5 and 
BV4= 10.5, then BVo, BV 1 and BV2 are too many in 
number to be neglected and therefore, with only one of 
BVo, BV and BV2 being regarded as BV = 11, 
BVmean=(11-10.5+10.5)/3 = 10.7 is put out as the 
mean value. 

Intermediate value output circuits 16 and 17 put out 
(BVmax+BVmean)/2 and (BVmin-i-BVmean)/2, re 
spectively. Circuit 15 puts out the luminance value BVo 
of the center of picture plane. However, where the 
number of divisions is great as in FIG. 1, it puts out the 
mean value of luminances based on the metering out 
puts of several light-receiving elements in the center of 
the picture plane. Comparison circuits 18-22 receive 
the maximum value BVmax as input, and only one of 
these comparison circuits puts out a logic “1” in accor 
dance with the luminance level of BVmax. That is, the 
comparison circuit 18 puts out "1" when BVmaxs 11. 
The comparison circuit 19 puts out “1” when 

11 dBVmax 29. 
The comparison circuit 20 puts out "1" when 

9d BVmax25. 
The comparison circuit 21 puts out “1” when 

5d. BVmax20. 
The comparison circuit 22 puts out "1" when 

0). BVmax. 
A brightness difference output circuit 23 calculates 

dBV =BVmax-BVmin (unit: EV) from the outputs of 
a maximum value output circuit 12 and a minimum 
value output circuit 14. Comparison circuits 24-27 re 
ceive the output dBV of the brightness difference out 
put circuit as input, and alternatively put out '1' in 
accordance with the level of the output dBV. 

Numerical values will be shown specifically below. 
The comparison circuit 24 puts out "1" when 

dBV 25EV). The comparison circuit 25 puts out "1" 
when 5 dBV 23EV). The comparison circuit 26 puts 
out “1” when 3> dBV 23/2EV). The comparison cir 
cuit 27 puts out “1” when 3/2> dBVEV). 

Comparison circuit 28 receives as inputs the lumi 
nance value BVo of the center of the picture plane 
which is the output of the circuit 15 and the maximum 
value BVmax which is the output of the maximum value 
output circuit 12, and puts out "l' when 
BVo2BVmax -a (a: constant). That is, it puts out "1" 
when the area of high luminance lies at the center of the 
picture plane. 
Comparison circuit 29 receives as inputs the lumi 

nance value BVo of the center of the picture plane 
which is the output of the circuit 15 and the minimum 
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6 
value BVmin which is the output of the minimum value 
output circuit 14, and puts out "1" when 
BVos BVmin-i-a' (a': constant). That is, it puts out "1" 
when the area of low brightness lies at the center of the 
picture plane. 
Gate circuits 30-34 receive the outputs of the circuits 

12, 16, 13, 17 and 14, respectively, as inputs, and alterna 
tively open their gates in response to the output signals 
of gate circuits 35-46, and select the output of the corre 
sponding one of the circuits 12, 16, 13, 17 and 14 as the 
luminance adopted for the exposure operation and 
transmit it to an output terminal 57. This is taken into 
the apex operation system (not shown) of the conven 
tional camera, and proper exposure display and expo 
sure control are effected. 
FIG. 6 shows the luminance distributions in various 

scenes, the horizontal axis thereof representing the lu 
minance value BV and the vertical axis thereof repre 
senting the probability distribution. The luminance dis 
tribution in a certain scene indicated by broken line in 
each of graphs (a)-(h) comprises the luminance distribu 
tion of the major object indicated by solid line and the 
luminance distribution of the other object than the 
major object indicated by solid line with hatching. 
Since metering is effected by a finite number of light 
receiving elements, the positions of the maximum value 
and the minimum value lie slightly inwardly of the 
opposite ends of each graph. The difference between 
the maximum value and the minimum value is dBV. 

Operation will now be described in accordance with 
the luminance pattern. 

1. When BVmax 2 11: 
This is a case where the picture plane includes therein 

objects of considerably high brightness, for example, 
the sun and bright clouds. Since the output of compari 
son circuit 18 is "1", an OR gate 37 becomes "1" and a 
gate circuit 32 is opened and BVmean is put out to the 
apex operation system. As already described, the mean 
value calculation circuit 13 effects calculation by ne 
glecting the luminances exceeding BV = 11 and there 
fore, the exposure at this time is adjusted to the major 
object on the low brightness side. That is, in the graph 
(a) of FIG. 6, objects of brightness exceeding BV = 11 
are neglected and the exposure is adjusted to the major 
object. At this time, the mean value BVmean (indicated 
by arrow A) neglects any brightness exceeding BV = 11 
and is therefore equal to the mean value itself of the 
major object. When such neglect is not made, BV min is 
selected as in the embodiment of FIG. 4. 

2. When l l dBVmax 29: 
This is a case of an object including a clear sky and in 

this case, there is no extremely bright object, and there 
is no output which is neglected by the mean value cal 
culation circuit 13. At this time, the output of compari 
son circuit 19 is “1” and the output of OR gate 36 is "1". 
Therefore, gate circuit 33 is opened to transmit the 
output (BV min-i-BVmean)/2 of the intermediate value 
output circuit 17 to the apex operation system. With 
such an object, it is often the case that high brightness is 
a bright sky or cloud and the major object often is of 
low brightness, and the scene often is one for which this 
output is proper. 
That is, the exposure is set for the luminance 

(BVmin--BVmean)/2 indicated by arrow A in the 
graph (b) of FIG. 6. 

3. When 9). BVmax 25: 
Such scene is a common outdoor daytime scene and 

in this case, the output of comparison circuit 20 is "1". 
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The output "1" of the comparison circuit 20, with the 
outputs of circuits 24-27 and circuits 28, 29, is logic 
processed over a wide range and determines the output 
to be transmitted to the output terminal 57 in the follow 
ing manner. 

(a) When dBV25 (EV): 
The output of comparison circuit 24 is "1", the output 

of OR gate 43 is "1", the output of AND gate 44 is “1”, 
the output of OR gate 36 is "1", gate circuit 33 is opened 
and an output (BVmin--BVmean)/2 is transmitted to 
the apex operation system. This is a scene of luminance 
distribution as shown in the graph (c) of FIG. 6 wherein 
the brightness difference is great and the major object 
exists on the low brightness side. The brightness indi 
cated by arrow A in the graph (c) of FIG. 6 is 
(BVmin-i-BVmean)/2. 

(b) When 5d dBV23: 
The output of comparison circuit 25 is "1", the out 

puts of OR gate 40, AND gate 41 and OR gate 37 are 
"1", gate circuit 32 is opened and BVmean is transmit 
ted to the apex operation system. Such a scene is one in 
which the brightness level of each area of the object is 
within a limited range, and can provide a good phot 
graph in which the dark portion is not so much defaced 
by adjusting the exposure to the mean value and the 
light portion is neither so much blown off. The mean 
value BVmean at this time is indicated by arrow A in 
the graph (d) of FIG. 6. 

(c) When 3/2sdBV <3(EV): 
The output of comparison circuit 26 is "1". At this 

time, the following two judgments are made. 
When BV02BVmax-o: 
The output of comparison circuit 28 is "1", the output 

of AND gate 38 is "1", gate circuit 31 is opened and an 
output (BVmax+BVmean)/2 is taken into the apex 
operation system. 
Such a scene is one in which the brightness of the 

central portion of the picture plane is high and the 
brightness difference is relatively small and therefore, 
the exposure is set to correspond to the high brightness 
side by judging the scene as a case where a bright object 
has come to the central portion of picture plane to 
which the major object comes with high probability. 
The output (BVmax -- BVmean)/2 at this time is indi 
cated by arrow B in the graph (e) of FIG. 6. 
When BVo<BVmax-a: 
The output of comparison circuit 28 is "0", the out 

puts of NOT circuit 45, AND gate 39, OR gate 40, 
AND gate 41 and OR gate 37 are "1", gate circuit 32 is 
opened and BVmean is taken into the apex operation 
system. This is because such a scene is one for which the 
exposure setting based on the average metering value is 
best suited. The output BVmean at this time is indicated 
by arrow A in the graph (e) of FIG. 6. 

(d) When dBV>3/2EV: 
The output of comparison circuit 27 is '1'. Again at 

this time, the following two judgments are made: 
When BVOSBV min--d: 
The output of comparison circuit 29 is 

of AND gate 35 is "1", gate circuit 34 is opened and 
BVmin is taken into the apex operation system. 
This is a considerably flat scene and since the central 

portion of picture plane in which the major object exists 
with high probability is of low brightness, proper expo 
sure is obtained by setting an exposure corresponding to 
the low brightness portion. The output BVmin at this 
time is indicated by arrow B in the graph (f) of FIG. 6. 
When BVod BV min-i-a: 

"1", the output 
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8 
The output of comparison circuit 29 is "0", the out 

puts of NOT circuit 46, AND gate 42, OR gate 43, 
AND gate 44 and OR gate 36 are "1", gate circuit 33 is 
opened and (BVmin--BVmegn)/2 is taken into the apex 
operation system. 

This is because this is a considerably flat scene and 
therefore, the probability with which the major object 
lies on the low brightness side even if the central por 
tion of picture plane is not of low brightness, and it is 
better to set the exposure to correspond to the low 
brightness side. The output (BVmin--BVmean)/2 at 
this time is indicated by arrow A in the graph (f) of 
FIG. 6. 

4. When 5> BVmax20: 
The scene of such brightness is an evening scene or an 

indoor scene. 
The output of comparison circuit 21 is "1", the output 

of OR gate 37 is "1", gate circuit 32 is opened and 
BVmean is taken into the apex operation system. 

In the case of such a brightness range, the most pref. 
erable result will be obtained if an average exposure is 
given. The output BVmean at this time is indicated by 
arrow A in the graph (g) of FIG. 6. 

5. When BVmax <0: 
An example of the scene of such brightness is a night 

scene. The output of comparison circuit 22 is "1", gate 
circuit 30 is opened and BVmax is taken into the apex 
operation system. In a night scene, the major object is a 
high brightness portion and therefore, a preferable re 
sult is obtained. The output BVmax at this time is indi 
cated by arrow A in the graph (h) of FIG. 6. 

In the manner described above, from among BVmax, 
(BVmax+BVmean)/2, BVmean, (BVmin-i-B- 
Vmean)/2 and BVmin, one is taken into the apex opera 
tion system as a proper value. Let this value be 
BVanser. The exposure and control of display after this 
are a well-known apex operation technique. For exam 
ple, in the case of shutter speed priority, a proper aper 
ture value is given by 

AVs-BVanser-SV-TV 

and in the case of aperture priority, a proper shutter 
speed is given by 

TV =BVanser --SV-AV. 

FIG. 7A shows an example of the maximum value 
output circuit 12, and FIG. 7B shows an example of the 
minimum value output circuit 14. These circuits are 
circuits known per se which use an operational ampli 
fier and an ideal diode. 

FIG. 8 shows the mean value output circuit 13 com 
prising resistors r and rvin and an operational amplifier 
A1, and in this circuit, an output (BV1+BV2 . . . 
BV-1)/n=BVmean is obtained as the output of the 
operational amplifier. 
FIG. 9 shows and example of the intermediate value 

output circuits 16, 17 which comprises followers A1. 
0-A12 and voltage dividing resistors R1-R4. 
The above-described first and second embodiments 

of the present invention are constructed such that the 
brightness on the main light source existing in the object 
field is classified and a proper metering output is se 
lected and generated in accordance with the classifica 
tion, but in an embodiment which will hereinafter be 
described, a proper metering output is obtained on the 
basis of another selection method. 
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FIGS. 11A-11D show the relations between the 

brightness ranges of various scenes and the latitude of 
film and in these Figures, the horizontal axis represents 
brightness (unit; apex Bv), 

In such a scene as shown in FIG. 11, the difference 
between the maximum brightness BVmax and the mini 
mum brightness BVmin is very great and includes, for 
example, an object of high brightness such as the sun 
and an object of low brightness such as the shade of a 
tree. In this case, it is very rare that the major object 
exists on the opposite extremities of the high brightness 
side and the low brightness side. If the major object 
exists, it often exists on the medium brightness side or on 
the lower brightness side. On the other hand, if the 
exposure is adjusted to the medium brightness, there is 
a possibility that the object on the lower brightness side 
is defaced darkly. Therefore, when the latitude L of the 
film is taken into consideration, a brightness intermedi 
ate the medium brightness and the lowest brightness is 
suitable as the brightness to which the exposure is to be 
adjusted. If this is done, there can be obtained a photo 
graph in which the objects of maximum and lowest 
brightnesses are blown off brightly or defaced darkly 
but the objects of medium brightness to a relatively low 
brightness undergo a proper exposure. Specifically rep 
resenting this, when the mean value BVmean of the 
maximum brightness BVmax and the minimum bright 
ness BVmin is the medium brightness, the brightness to 
which the exposure is to be adjusted is given by a value 
intermediate the medium brightness and the minimum 
brightness, for example, (Bvmean--BVmin)/2. In a 
multi-measuring device which measures light while 
dividing the object field into a plurality of areas, each 
light-receiving element takes charge of metering of an 
area of a predetermined size in the object field, and at 
this time, each metering output has a tendency of exhib 
iting a characteristic biased to the bright portion of the 
area which takes charge of each metering. It is therefore 
necessary to adjust the exposure to (BVmean--B- 
Vmin)/2 in order not to have the object of low bright 
ness defaced darkly. 

In such a scene as shown in FIG. 11B, the difference 
between the maximum brightness BVmax and the mini 
mum brightness BVmin is relatively great and there is 
no object in which the light and dark differ extremely 
like a landscape including a clear sky, for example, but 
the contrast is clear. In such case, it is preferable that the 
entire picture plane be photographed with a proper 
exposure as in common landscape photographs or sou 
venir photographs with a landscape as the background, 
and therefore, the brightness to which the exposure is to 
be adjusted cannot often be stopped down to any of the 
foreground and the background. That is, this is a scene 
in which the major object intended by the photogra 
pher exists but the exposure cannot be adjusted to the 
major object alone. In such a case, if the mean value 
Vmean is the brightness to which the exposure is to be 
adjusted, there can be obtained a photograph in which 
a proper exposure is provided with respect to the entire 
picture plane including the maximum brightness side by 
utilizing the latitude of the film. In this case, there is 
exhibited a characteristic that the metering output of 
each light-receiving element of the multi-measuring 
device is biased to the light portion, but since the expo 
sure must be adjusted to both the high brightness side 
and the low.brightness side, it is not necessary to attach 
importance to the low brightness side by going so far as 
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10 
to bring the high brightness portion outside the range of 
the latitude L of the film. 

In such a scene as shown in FIG. 11C, the difference 
between the maximum brightness BVmax and the mini 
mum brightness BVmin is relatively small and such 
scene includes, for example, a cloudy sky. In such case, 
unlike the case of FIG. 11B, the maximum brightness 
BVmax and the minimum brightness BVmin are within 
the range of the latitude L of the film and therefore, the 
brightness to which the exposure is to be adjusted may 
be the mean value BVmean. At this time, each light 
receiving element has the aforementioned characteristic 
and therefore, it is when the brightness difference be 
tween the objects in the object field of which each 
light-receiving element takes charge is not very great 
that this is permitted. However, depending on the ob 
ject field, the brightness difference between the objects 
lying there may sometimes be great. This is a time when 
the information of low brightness cannot sufficiently be 
obtained by a finite number of light-receiving elements. 
At such time, it is rather preferable to adjust the expo 
sure to (BVmean-BVmin)/2 in order not to have ob 
jects of low brightness defaced darkly. When these are 
taken into consideration, it may be said that it is neces 
sary to adjust the exposure in the range from BVmean 
to (BVmean+BVmin)/2. 

In such a scene as shown in FIG. 11D, the brightness 
difference is very small and this is a considerably flat 
scene. In such case, both the high brightness side and 
the low brightness side are included in the range of the 
latitude L of the film, but as previously described, when 
it is taken into account that the metering output of each 
light-receiving element exhibits a characteristic biased 
to the light portion, it may be said that the brightness to 
which the exposure is to be adjusted may be selected in 
the range from (BVmean--BVmin)/2 to BVmin. If this 
is done, objects of low brightness can be prevented from 
being defaced darkly, 
FIG, 12 illustrates the relation between the difference 

between the maximum brightness BVmax and the mini 
mum brightness BVmin and the brightness to which the 
exposure is to be adjusted (indicated by dotted line). As 
can be seen in this Figure, if the exposure is adjusted to 
from BVmin to a brightness of a value intermediate 
BVmean and BVmin when the difference (BVmax-B- 
Vmin = dBV) between the maximum brightness and the 
minimum brightness is very small, and if the exposure is 
adjusted to a brightness substantially intermediate 
BVmean and BVmin when dBV is very great, and if the 
exposure is adjusted to a brightness between a value 
intermediate BVmean and BVmin to BVmean when 
dBV is between said two degrees, then there can be 
obtained a proper exposure corresponding to each ob 
ject field. This principle is not genuinely theoretical, but 
is an empirical, statistical one obtained by carrying out 
actual photography, and is characterized in that the 
brightness to which the exposure is to be adjusted is 
discriminated on the basis of the difference between the 
maximum value and the minimum value. 
FIG. 13 shows a third embodiment of the present 

invention which is based on the above-described princi 
ple. A measuring circuit 10 includes the light-receiving 
device 1 shown in FIG. 2. A brightness difference cal 
culation circuit 23 puts out an output dBV representing 
the difference between the maximum value BVmax and 
the minimum value BVmin. One of comparison circuits 
102-105 puts out a logic value '1' in accordance with 
the difference output dBV and a predetermined refer 
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ence level. Gate circuits 106-108 selectively put out 
BVmean, BVmin and (BVmean-BVmin)/2 in accor 
dance with the outputs of comparison circuits 102-105. 

Operation will now be described with specific values 
of dBV being shown. 
When the brightness difference dBV>5: Comparison 

circuit 102 puts out "1", and the output of OR gate 109 
is "1" to open gate 107. The other comparison circuits 
put out "0". Therefore, the output (BVmean+B- 
Vmin)/2 of intermediate value output circuit 17 appears 
at an output terminal 57. 
When the brightness difference is 3<dBVs 5: Com 

5 

10 

parison circuit 103 puts out "1" to open gate 106 and the 
output Vmean of mean value output circuit 13 appears 
at the output terminal. 
When the brightness difference is 5/3<dBVs 3: 

Comparison circuit 104 puts on "1" and the output of 
OR gate 109 is "1" and only gate 107 is opened. There 
fore, the output (BVmean--Bwmin)/2 of intermediate 
value output circuit 17 appears at the output terminal. 
When the brightness difference dBVs 5/3: Compari 

son circuit 105 puts out "1" and only gate 108 is opened. 
Therefore, the output BVmin of minimum value output 
circuit 14 appears at the output terminal. 
Comparison circuits 102 and 105 may be conven 

tional comparators, and comparison circuits 103 and 
104 may be wind comparators. 
A fourth embodiment shown in FIG. 14 is designed 

such that the operation of selection of the brightness to 
which the exposure in the embodiment of FIG. 13 is to 
be adjusted is partly correctable in accordance with the 
brightness condition of the central portion of the pic 
ture plane. That is, the brightness to which the exposure 
is to be adjusted is corrected by discriminating whether 
the center of the picture plane is close to the maximum 
brightness when the brightness difference is 
5/3<dBVs 3 and by discriminating whether the center 
of the picture plane is close to the minimum brightness 
when the brightness difference dBVs 5/3. 
A first discriminating circuit 111 receives as inputs 

the brightness BVoof the center of the picture plane and 
the maximum brightness BVmax, and discriminates 
whether the brightness BVo satisfies the condition that 

BV02 BVmax -a (a: constant). 

When the brightness BVo satisfies this condition, it is 
often the case that the major object exists at the center 
of the picture plane and therefore, the brightness to 
which the exposure is to be adjusted is corrected from 
(BVmean-BVmin)/2 to (BVmax+BVmean)/2. That 
is, at this time, both comparison circuit 104 and the first 
discriminating circuit 111 put out "1" and therefore, 
AND gate 116 puts out "1" to open gate 117. The out 
put (BVmax +Bvmean)/2 of intermediate value output 
circuit 16 appears at the terminal 57. On the other hand, 
inverting circuit 118 puts out "0" and therefore, AND 
gate 113 puts out "0" and the other comparison circuits 
102, 103 and 105 put out "0" and thus, gates 106-108 are 
not opened. In contrast, when the brightness BVo does 
not satisfy the aforementioned condition, the first dis 
criminating circuit 111 puts out "0" and therefore, 
AND gate 113 puts out "1". Thus, (BVmean+B- 
vmin)/2 is selected. The reason why such operation is 
effected is that in an object field for which comparison 
circuit 104 puts out "1", when the center of picture 
plane at which the major object may exist with high 
possibility is bright, the possibility with which adjusting 
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12 
the exposure thereto agrees with the photographer's 
intention. 
A second discriminating circuit 112 receives as inputs 

the brightness BVoof the center of the picture plane and 
the minimum brightness BVmin, and discriminates 
whether the brightness BVo satisfies the condition that 

BV0s BVmina, 

When the brightness BVo satisfies this condition, it 
means that the center of the picture plane is dark. Gen 
erally, the possibility of the major object existing at the 
center of picture plane is high and therefore, it can be 
judged that this case is a counter-light condition. Ac 
cordingly, the brightness to which the exposure is to be 
adjusted is the minimum value BVmin. That is, at this 
time, both comparison circuit 105 and the second dis 
criminating circuit 112 put out "1" and therefore, AND 
gate 115 puts out "l' to open gate 108. In contrast, 
when the brightness BVodoes not satisfy the aforemen 
tioned condition, comparison circuit 105 and the second 
discriminating circuit 112 put out "1" and "O'", respec 
tively, and therefore AND gates 115 and 114 put out 
"0" and "1", respectively. Thus, gate 107 is opened and 
(BVmean-BVmin)/2 is selected. 
The corrections by the discriminating circuits 111 

and 112 will be sufficient if they are effected when the 
brightness difference is 3 (dBVs 5 and dBVs5/3. 
This is because, in the case of an object field of other 
conditions, it is often meaningless in terms of its nature 
to adjust the exposure only to the center of the picture 
plane. 
We claim: 
1. A metering device for metering an object field by 

dividing it into a plurality of areas and a plurality of 
photosensitive means producing a plurality of metering 
outputs corresponding to the brightness of individual 
areas of said object field, said device including: 

(a) means for extracting from said plurality of meter 
ing outputs a plurality of reference outputs differ 
ent in level from one another, said extracting means 
including a circuit for calculating a maximum value 
output corresponding to the maximum brightness 
value of the brightness of said areas, a circuit for 
calculating a minimum value output corresponding 
to the minimum brightness value of the bright 
nesses of said areas, a circuit for calculating a mean 
value output corresponding to the mean brightness 
value of the brightnesses of said areas, a circuit for 
calculating a first intermediate value output corre 
sponding to the intermediate value of said maxi 
mum brightness value and said mean brightness 
value, and a circuit for calculating a second inter 
mediate value output corresponding to the inter 
mediate value of said minimum brightness value 
and said mean brightness value; 

(b) means for evaluating the level of at least one of 
said reference outputs; and 

(c) means responsive to said evaulating means to 
select and put out one of said reference outputs. 

2. A metering device for metering an object field by 
dividing it into a plurality of areas and a plurality of 
photosensitive means producing a plurality of metering 
outputs corresponding to the brightness of individual 
areas of said object field, said device including: 

(a) means for extracting from said plurality of meter 
ing outputs a plurality of reference outputs differ. 
ent in level from one another, said extracting means 
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includes a circuit for calculating a maximum value 
output corresponding to the maximum brightness 
value of the brightness of said areas, a circuit for 
calculating a minimum value output corresponding 
to the minimum brightness value of the bright 
nesses of said areas, a circuit for calculating a mean 
value output corresponding to the mean brightness 
value of the brightnesses of said areas; 

(b) means for evaulating the level of at least one of 
said reference outputs, said evaluating means in 
cluding a circuit for comparing the level of said 
maximum value output with a referential level, a 
circuit for producing a central output correspond 
ing to the brightness of at least one area positioned 
substantially centrally of said object field, and a 
circuit for comparing said central output with each 
of said maximum value output and said minimum 
value output; and 

(c) means responsive to said evaluating means to 
select and put out one of said reference outputs. 

3. A metering device for metering an object field by 
dividing it into a plurality of areas and a plurality of 
photosensitive means producing a plurality of metering 
outputs corresponding to the brightness of individual 
areas of said object field, said device including: 

(a) means for extracting from said plurality of meter 
ing outputs a plurality of reference outputs differ 
ent in level from one another, said extracting means 
includes a circuit for calculating a maximum value 
output corresponding to the maximum brightness 
value of the brightness of said areas, a circuit for 
calculating a minimum value output corresponding 
to the minimum brightness value of the bright 
nesses of said areas, a circuit for calculating a mean 
value output corresponding to the mean brightness 
value of the brightnesses of said areas, and a circuit 
for calculating an intermediate value output corre 
sponding to the intermediate value of said maxi 
mum brightness value and said mean brightnesses 
value; 

(b) means for evaluating the level of at least one of 
said reference outputs, said evaluating means in 
cluding a circuit for producing an output represent 
ing the difference between said maximum value 
output and said minimum value output, and a cir 
cuit for comparing the level of said difference out 
put with a referential level, said comparison circuit 
including a first comparison circuit for producing 
an output when said difference output is smaller 
than a predetermined level, a second comparison 
circuit for producing an output when said differ 
ence output exceeds another level greater than said 
predetermined level, and a third comparison circuit 
for producing an output when said difference out 
put is between said predetermined level and said 
another level; and 

(c) means responsive to said evaulating means to 
select and put out one of said reference outputs. 

4. A metering device according to claim 3, wherein 
said selecting means includes: 

(a) first gate means responsive to the output of said 
first comparison circuit to select said minimum 
value output; 

(b) second gate means responsive to the output of said 
second comparison circuit to select said intermedi 
ate value output; and 

14 
(c) third gate means responsive to the output of said 

third comparison circuit to select said mean value 
output. 

5. A metering device for metering an object field by 
5 dividing it into a plurality of areas which comprising: 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

(a) means for generating a plurality of metering out 
puts corresponding to the brightness of individual 
areas of said object field; 

(b) means for extracting from said plurality of meter 
ing outputs a plurality of reference outputs differ 
ent in level from one another, said extracting means 
including means for calculating an intermediate 
value output corresponding to the intermediate 
value of the minimum brightness value of the 
brightness of said areas and the mean brightness 
value of the brightness of said areas; 

(c) means for evaluating the level of at least one of 
said reference outputs; and 

(d) means responsive to said evaluating means to 
select and put out one of said reference outputs. 

6. A metering device for metering an object field by 
dividing it into a plurality of areas, which comprises: 

(a) a plurality of photoresponsive means generating 
metering outputs corresponding to the brightness 
of individual areas of said object field; 

(b) means for extracting from said metering outputs a 
plurality of reference outputs different in level 
from one another, said extracting means including: 
a circuit for calculating a maximum value output 

corresponding to the maximum brightness value 
of the brightness of said areas, 

a circuit for calculating a minimum value output 
corresponding to the minimum brightness value 
of the brightnesses of said areas, 

a circuit for calculating a mean value output corre 
sponding to the mean brightness value of the 
brightnesses of said areas, 

a circuit for calculating a first intermediate value 
output corresponding to the intermediate value 
of said maximum brightness value and said mean 
brightness value, and 

a circuit for calculating a second intermediate 
value output corresponding to the intermediate 
value of said minimum brightness value and said 
mean brightness value; 

(c) means for evaluating the level of one of said refer 
ence outputs, said evaluating means including 
means for comparing the level of said one reference 
output with a referential level; and 

(d) means responsive to said evaluating means to 
select and put out one of said reference outputs. 

7. A metering device according to claim 6, wherein 
said evaulating means evaluates the level of said maxi 
mum value output. 

8. A metering device for metering an object field by 
dividing it into a plurality of areas, which comprises: 

(a) a plurality of photoresponsive means generating 
metering outputs corresponding to the brightness 
of individual areas of said object field; 

(b) means for extracting from said metering outputs a 
plurality of reference outputs different in level 
from one another, said extracting means including: 
means for calculating a first intermediate value 

output corresponding to the intermediate value 
of the maximum brightness value of the bright 
ness of said areas and the mean brightness value 
of the brightness of said areas; and 
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means for calculating a second intermediate value 
output corresponding to the intermediate value 
of the minimum brightness value of the bright 
ness of said areas and said mean brightness value 
of the brightness of said areas; 

(c) means for evaluating the level of one of said refer 
ence outputs, said evaluating means including 
means for comparing the level of said one reference 
output with a referential level; and 

(d) means responsive to said evaluating means to 
select and put out one of said reference outputs. 

9. A metering device for metering an object field by 
dividing it into a plurality of areas, which comprises: 

(a) a plurality of photoresponsive means generating 
metering outputs corresponding to the brightness 
of individual areas of said object field; 

(b) means for extracting from said metering outputs a 
plurality of reference outputs different in level 
from one another, said extracting means including 
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means for calculating a maximum value output 
corresponding to the maximum brightness value of 
the brightness of said areas and means for calculat 
ing a minimum value output corresponding to the 
minimum brightness value of the brightness of said 
areas, and said evaluating means further includes 
means for producing a central output correspond 
ing to the brightness of at least one area positioned 
substantially centrally of said object field and 
means for comparing said central output with each 
of said maximum value output and said minimum 
value output; 

(c) means for evaluating the level of one of said refer 
ence outputs, said evaluating means including 
means for comparing the level of said one reference 
output with a referential level; and 

(d) means responsive to said evaluating means to 
select and put out one of said reference outputs. 

k l k 
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