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[57] ABSTRACT

The present invention relates to a system for exposure
measurement and/or focus detection by means of image
senser such as photo diode array (MOS image senser),
CCD (charge coupled devices) consisting of a plural
number of adjacently disposed respectively integrated
fine light sensing elements whereby the image pattern of
the object is scanned purely electrically in such a man-
ner that the then obtained output of each light sensing
element is converted into a digital value one after an-
other for processing.

80 Claims, 14 Drawing Figures
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SYSTEM FOR EXPOSURE MEASUREMENT
AND/OR FOCUS DETECTION BY MEANS OF
IMAGE SENSOR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a system for exposure
measurement for the optical instrument such as camera
and/or focus detection for the image forming optics.

2. Description of the Prior Art

Among the conventional exposure measurement sys-
tem for optical instrument such as camera in which the
light measuring method suited for the photographic
field at the time of taking photograph can be chosen
there is one which is so constructed that a plural num-
ber of light sensing elements such as CdS cells intended
for the spot light measurement and another plural num-
ber of light sensing elements such as CdS cells intended
for the mean light measurement are provided at the
positions different from each other whereby at taking
photograph either the spot light measurement or the
mean light measurement is selected in accordance with
the conditions of the photographic field at taking photo-
graph by comparing the output of the one, light measur-
ing method with that of the other light measuring-
method so as to carry out the suitable exposure mea-
surement.

One of the example i1s the camera disclosed in U.S.
Pat. No. 3,690,241, in which camera the first light sens-

ing element is disposed so as to be brought in front of

the film while the second light sensing element is dis-
posed so as to be opposed to the plane of the pentagonal
prism composing a view finder optics of the camera
through which plane the light beam goes out of the
pentagonal prism whereby the first light sensing ele-
ment serves as that for the so called spot light measure-
ment responsing to a comparatively small part of the
light beam to be exposed to the film while the second
light sensing element serves as that for the so called
mean light measurement responsing to almost all the
light beam coming from the photographic field. Hereby
the first and the second light sensing element can be
connected with the same exposure measurement circuit
selectively by means of the manual operation from out-
side of the camera. Therefore it is possible for a photog-
rapher to select either the spot light measurement or the
mean light measurement in accordance with the then
condition of the photographic field so as to carry out a
suitable exposure measurement by selectively connect-
Ing the first or the second light sensing element to the
exposure measuring circuit and comparing the output of
the one light measuring method with that of the other
light measuring method for example by means of meter.

However, in case of the exposure measuring system
constructed as mentioned above, the light sensing ele-
ment for the spot light measurement is disposed at a
certain determined position with regard to the image
plane so that it is disadvantageous that the light beam
only at a certain determined point of the object in the
image plane could be measured, whereby for example in
case of the single reflex camera there is a restriction that
the range capable of the spot light measurement is de-
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termined in advance because the spot light measure-
ment can not be carried out at any optical position in the
object, of the image plane in the view finder.

On the other hand, various methods respectively
devices for detecting the focus point of the image form-
ing optics by utilizing the photoelectric characteristics
of the photoelectric converting elements have so far
been proposed, whereby what is theoretically consid-
ered to be able to obtain the focus point with compara-
tively high accuracy is the method as proposed by the
Japanese Patent Publication No. Sho 42-14096 accord-
ing to which a plural number of the parts having a fine
but proper area are provided on the focus plane so as to
obtain the electrical output by converting the light
amount of each fine part by means of the photoelectric
converting element in such a manner that the differ-
ences of the electrical outputs between two adjacent
fine parts are converted in absolute values or squared
value and then added whereby the focus point is consid-
ered to be obtained when the added value is maximum.

However, in case of the device disclosed in the Japa-
nese Patent Publication No. Sho 42-14096 the analog
amount of the output of each photoelectric converting
element is processed and therefore the composition of
the signal processing circuit for processing the output of
each photoelectric converting element is much compli-
cated so that the exact detection is practically impossi-
ble due to the errors taking place at processing the
output signals, which is disadvantageous. Hereby fur-
ther the composition of the circuit is much more com-
plicated according as the number of the photoelectric
converting elements increases so that the number of the
elements to be used is necessarily restricted.

Further, as is disclosed for example, in the Japanese
Utility Model Publication No. Sho 48-43379, a device in
which a light sensing means consisting of a plural num-
ber of fine light sensing elements is used for the focus
point detection and the exposure measurement is so far
known whereby in case of the device disclosed in the
Japanese Utility Model No. Sho 48-43379, a method
according to analog control is adopted according to
which method the analog amount of the output of each
light sensing element in the light sensing member is
processed so as to control the focus point detecting and
exposure measuring device. However, in the analog
control there is a theoretical instability in such a manner
that in case one light sensing means is used for the focus
detection and the exposure measurement the composi-
tion of the electrical circuit becomes complicated,
whereby the error becomes larger at the time of the
focus point detection and of the exposure measurement
s0 that the exact measurement 1s practically impossible.
Further, in case the light sensing system is composed of
a plural number of the light sensing elements, the com-
position of the circuit becomes much more complicated
according as the number of the light sensing elements
increases so that the number of the light sensing ele-
ments is necessarily limited, which makes the exact
measurement all the more difficult.

SUMMARY OF THE INVENTION

A purpose of the present invention is to offer a new
system for the exposure measurement and/or for focus
point detection of the image forming optics according
to which system all of the above mentioned shortcom-
ings of the conventional exposure measurement system,
the conventional focus point detection system and the
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system in which one light sensing means is used for the
exposure measurement and the focus point detection
can be eliminated. |

Further another purpose of the present invention is to
offer a new system for the exposure measurement and- 5
/or for focus point detection of the image forming op-
tics according to which system all of the above men-
tioned shortcomings of the conventional exposure mea-
surement system, the conventional focus point detec-
tion system and the system in which one light sensing 10
means is used for the exposure measurement and the
focus point detection can be eliminated, by scanning
purely electrically the image pattern of the object by
means of the image senser consisting of a plural number
of the disposed respectively integrated fine light sensing 15
elements and converting the then obtained output of the
light sensing elements.

Further another purpose of the present invention is to
offer a new exposure measurement system capable of
automatically selecting a light measurement method 20
suited for the condition of the photographic field.

Further another purpose of the present invention 1s to
offer is to compose the exposure measurement system in
such a manner that by means of the image senser any
optional fine part of the brightness in the total image 25
plane of the photographic field can be selectively mea-
sured.

Further another purpose of the present invention is to
compose the exposure measurement system in such a
manner that by means of the image senser the spot light 30
measurement can be carried out on any optional fine
part of the brightness in the total image plane of the
photograhic field, while the mean light measurement
can be carried out for the total image plane of the pho-
tographic field so that either of the light measuring 35
system can be selected automatically by means of the
output of both of the above light measuring systems.

Further another purpose of the present invention is to
compose the exposure measurement system in such a
manner that by scanning the image pattern of the object 40
by means of the light sensing means disposed so as to
receive the light beam coming from the object to be
photographed and presenting a plural number of the
fine light sensing elements consisting of the image sen-
ser such as photodiode array (MOS image senser), CCD 45
(charge coupled devices) and so on an output is pro-
duced in each fine light sensing element of the light
sensing means so as to correspond to the position of the
object to be photographed and by selectively taking out
the output a desired spot light measurement can be 50
carried out for the object to be photographed.

Further another purpose of the present invention 1s to
offer a new focus point detecting system which is so
constructed that at the image forming position of the
image forming optics or at the position equivalent to the 55
image forming position an image senser consisting of a
plural number of the fine disposed respectively inte-
grated light sensing elements is arranged and the out-
puts of the light sensing elements in the image senser are
converted into digital values one after another in accor- 60
dance with the arranged order while the absolute values
of the differences between the digital values of the out-
puts between the adjacent light sensing elements are
summarized one after another whereby the focus point
is considered to be obtained when the total sum of the 65
absolute values of the differences between the digital
values becomes largest during the adjustment of the
image forming optics. |

4

Further another purpose of the present invention is to
compose a camera capable of automatically adjusting
the focussing of the photographic optics, by applying in
the actual camera a focus point detecting system so
constructed that by means of an image senser presenting
a plural number of the fine light sensing elements the
image pattern of the object formed by the optics is
purely electrically scanned and the then obtained scan-
ning signals are converted into digital values one after
another while the absolute values of the differences
between the digital values of the adjacent light sensing
elements are summarized one after another whereby the
focus point of the optics is detected by detecting the
variation of the summarized value during the adjust-
ment of the optics.

Further another purpose of the present invention is to
offer a new system for the exposure measurement and
for the focus point detection by means of one common
light sensing means which system is so constructed that
the combined focus signal as well as the exposure signal
are obtained by scanning the image of the object by
means of an image senser consisting of a plural number
of the fine disposed respectively integrated light sensing
elements and by converting each of the then obtained
output of each light sensing element into digital value
one after another.

Further other purpose of the present invention will
be disclosed in the following explanation to be made for

the embodiments of the present invention in accordance
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an embodiment of the arrangement of
light sensing elements suited for the exposure measuring
system according to the present invention.

FIG. 2 shows a block circuit diagram of an embodi-
ment of the exposure measuring system using the image
senser IS as is shown in FIG. 1 in accordance with the
present invention applied for a general camera.

FIG. 3(a) shows an electrical circuit diagram of the
electrical connection among the photo diode array, the
analog switch 1 and the shift register 2 in case in the
embodiment shown in FIG. 2 the photo diode array
(MOS image senser) is adopted as image senser IS.

FIG. 3(b) shows the timing chart for showing the
signal outputs taken out of the photo diodes one after
another in the electrical circuit shown in FIG. 3{(a).

FIG. 4 shows important parts of a camera in which
such an exposure measuring system as is shown in FIG.
2 is built in.

FIG. 5(a) shows an embodiment of the arrangement

of the light sensing elements of the image senser suited
for the focus detecting system according to the present

invention.

FIG. 5(b) shows a part of the image senser IS’ shown
in FIG. 5(a) in enlargement.

FIG. 6(a) shows a principal arrangement of the im-
portant parts in case the focus detecting system accord-
ing to the present invention is applied for an ordinary
camera.

FIG. 6{b) shows the relation between the light sens-
ing area of the image senser IS’ and the image plane of
the object in the arrangement shown in FIG. 6(a).

FIG. 7 shows the electric block circuit diagram of an
embodiment of an ordinary camera in which the focus
point detecting system vsing the image senser IS’ shown
in FIG. 5 (a) and (b) in accordance with the present
invention is adopted.
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FIG. 8 shows a diagram for showing the variation of
the value processed by the integrating circuit 109 corre-
sponding to the displacement of the photographic op-
tics L during the operation of the focus point detecting
system shown in FIG. 7.

FIG. 9 shows a composition of important parts of the
motion picture camera in which such a focus point
detecting system as is shown in FIG. 7 is built in.

FIG. 10 shows an electrical block circuit diagram of

an embodiment of an ordinary camera in which a sys-
tem for the exposure measurement and the focus point
detection by means of a common image senser in accor-
dance with the present invention is adopted.

FIG. 11 shows a composition of important parts of

the photographic camera in which such a system as is
shown in FIG. 10 is built in.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Below several embodiments of the system for the
exposure measurement and/or the focus point detection
of an image forming optics by means of the image senser
in accordance with the present invention.

The embodiments of the exposure measuring system
by means of the image senser are shown in FIG. 1 to
F1G. 4, the embodiments of the focus point detecting
system by means of the image senser are shown in FIG.
5 to FIG. 9 and the embodiments of the system for the
exposure measurement and the focus point detection by
means of a common image senser are shown in FIG. 10
and FIG. 11.

First of all an embodiment of an ordinary camera in
which the system for the exposure measurement by
means of the image senser in accordance with the pres-
ent invention is adopted will be explained in accordance
with FIG. 1 to FIG. 4.

FIG. 1 shows an embodiment of the arrangement of a
plural number of the fine light sensing elements in the
image senser IS such as photo diode array (MOS image
senser), CCD (charge coupled devices) and so on,
whereby each of the fine light sensing elements is pro-
vided at the position corresponding to each of the fine
parts of the image plane of the object to be photo-

graphed in such a manner that the brightness of each of

the fine parts of the object, corresponding to each of the
light sensing elements can be detected.

This image senser IS is provided in place of the light
measuring element for the exposure measurement in the
ordinary camera and therefore for the position at which
the image senser is provided the neighborhood of the
position equivalent to the image forming plane of the
photographic lens is suited in case of the internal light
measuring system (the so called TTL light measuring
system according to which the light beam coming from
the photographic field through the photographic lens is
measured) and the view finder optical path is suited in
case of the conventional single reflex camera, while the
exposure measuring system in accordance with the
present invention is preferred to be provided at such a
position at which the light over almost all of the range
of the photographic field can be measured, whereby as
1s shown in FIG. 4 one reflecting face of the pentagonal
prism composing a view finder optics is made semiper-
meable in such a manner that the exposure measuring
system is cemented on the semipermeable face or pro-
vided close to the semipermeable face.

In the image senser IS shown in FIG. 1, 1'~n’ are the
the light sensing elements while Z, is the spot zone for
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carrying out a spot light measuring at the central part of
the image plane of the object to be photographed
whereby the spot light measurement is carried out by
the light sensing elements n’ —k’ ~n’ situated in this spot
zone Zj, Zz1s the spot zone for carrying out a spot light
measuring at the left upper part of the image plane of
the object to be photographed whereby the spot light
measurement 1s carried out by means of the light sensing
elements 1'~n—a ’ situated in this spot zone Z5, Z; is
the spot zone for carrying out a spot light measuring at
the right upper part of the image plane of the object to
be photographed, whereby the spot light measurement
Is carried out by means of the light sensing elements
n'—b’~n'—c’ situated in this spot zone Z3, Z4 is the
spot zone for carrying out a spot light measuring at the
right lower part of the image plane of the object to be
photographed, whereby the spot light measurement is
carried out by means of the light sensing elements
n'—d’~n’—e’ situated in this spot zone Z4. Zs is the
spot zone for carrying out a spot light measuring at the
left lower part of the image plane of the object to be
photographed, whereby the spot light measurement is
carried out by means of the light sensing elements
n'—f~n'—g’ situated in this spot zone Zs.

FIG. 2 shows an electrical block wiring diagram of
an embodiment of the exposure measurement system in
accordance with the present invention by means of the
image sensor IS shown in FIG. 1, whereby in FIG. 2,
1'~n’ are the light sensing elements shown in FIG. 1,
which elements are connected in series with an analog
switch 1 for transmitting the output signals of the light
sensing elements 1'—n’ to the operational amplifier 7 at
the next step one after another while the analog switch
11s connected with the shift register 2. The shift register
2 is connected with the gate control circuit 3, which is
controlled by the control signal of the ROM (Read
Only Memory) device 5. The gate control circuit 3 is so
constructed that by means of the signal of the ROM
device the gate circuit 17 is controlled. 6 is a diode for
composing a logarithmically compressing a circuit A
together with the operation amplifier 7, 10 is a clock
pulse generator for producing standard pulses by means
of the signal from the ROM device 5 and is connected
with the D - A (Digital-Analog) converter 9 at whose
output terminal an output signal in form of step as is
shown by 99 in the drawing is produced. 8 is the com-
parison circuit whose input terminal is connected with
the operational amplifier 8 and the D - A converter 9 so
as to compare the outputs of both circuitries with each
other. 11 is a gate connecting the comparison circuit 8
with the clock pulse generator 10 and consisting of for
example conventional NAND circuit or the like. 12is a
counter being controlled by means of the ROM device
5 and composing a A - D (Analog-Digital) converter
together with the clock pulse generator 10, the D - A
converter 9, the comparison circuit 8 and the gate cir-
cuit 11. 13 is the addition means whose input terminal is
connected with the output terminal of the counter 12
and with the feed back path of the register in the next
step being controlled by means of the ROM device 5. 17
IS a gate circuit which is so constructed that in accor-
dance with the selected gate of the ROM selecting
switch for example, in case the spot zone Z is selected
the content of the counter 12 is transmitted to the addi-
tion means 18 by means of the signal of the gate control
circuit § when the light sensing elements n' —k’ come in
turn. 19 is the register which is controlled by the ROM
device 5 and fed back to the addition means 18,
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whereby for example in case the spot zone Z is selected
the value of the light measurement of each light sensing
elements after the elements n'—k' 1s added one after
another. 20 is the division means which is controlled by

the ROM device § in such a manner that the content of 5

the register 19 is divided by the total number of the light
sensing elements in the respective spot zone, namely the
total number (k'+1 in this case) of the light sensing
elements after the elements n'—k' in case the spot zone
7, is selected. 21 is a register which is connected with
the division means 20 so as to register the value obtained
by the division means 20. The gate circuit 17, the addi-
tion means 18, the register 19, the division means 20 and
the register 21 compose the spot light measuring system

C

15 is a division means which is controlled by means of
the ROM device 5§ in such a manner that the content of

the register 14 is divided by the total number (n’) of the
light sensing elements. 16 is a register which is con-
nected with the division means 15, so as to register the
value obtained by the division means 15. The addition
means 13, the register 14, the division means 18 and the
register 16 composes the mean light measuring system
D.

22 is the comparison means which is connected with
both registers 16 and 21 in such a manner that the con-
tent of the register 16 is compared with that of the
register 21 in case by means of the ROM selecting
switch the control content Ra and either one of R1-R;s
are selected at the same time whereby the gate circuit is
brought in the switched on state in case there is an
exposure difference greater than :2EV in the contents
of both registers while the gate circuits 23 and 24 are
connected so as to bring the gate circuit 23 in the
switched on state in case there is an exposure difference
smaller than 2EV in the content of both registers. 25
is the operation means which is connected with the
output terminals of the gate circuit 23 and 24 in such a
manner that the information signal of the light measure-
ment from the gate circuit 23 or 24 is processed together

with the logarithmically compressed digital signal of

the exposure factors such as shutter time value 28, the
diaphragm value 27, the ASA sensitivity and the like so
as to control the diaphragm control device 30 or the
shutter time control device 29 connected with the oper-
ation means 25, while at the same time, the operation
means 25 1s connected with the ratch 31 being con-
trolled by the ROM device § in such a manner that the
exposure information suited for the then photographing

is indicated by the indication device E consisting of the
decorder 32 and the indication member 33.

35 is the switching over switch for switching the
diaphragm control device 30 over to the shutter control
device 29 while 34 is the switching over switch for
switching the shutter time value 28 over to the dia-
phragm value 27.

ROM selecting switch 4 is the selecting switch for
selecting the control contents set in the ROM device 3.
R is one of the control contents set in the ROM device
5 whereby R is intended to bring the gate circuit 17 in
the switched on state while the light sensing elements
n’—k’'~n’ situated in the spot zone Z; are producing
outputs, so as to carry out the spot light measurement in
the spot zone Zi. R2is one of the control contents set in
the ROM device § whereby R3 is intended to bring the
gate circuit 17 in the switched on state while the light
sensing elements 1' ~n’ —a’ situated in the spot zone Z>
shown in FIG. 1 are producing outputs, so as to carry
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out the spot light measurement in the spot zone Z;. Rj
is one of the control contents set in the ROM device 5,
whereby Rj is intended to bring the gate circuit 17 in
the switched on state while the light sensing elements
n'—b’'~n'—c’ situated in the spot zone Z3 shown in
FIG. 1 are producing outputs, so as to carry out the spot
light measurement in the spot zone Z3. R4 is one of the
control contents set in the ROM device 5, whereby R4
is intended to bring the gate circuit 17 in the switched
on state while the light sensing elements n'—d' ~n'—é¢’
situated in the spot zone Zyshown in FIG. 1 are produc-
ing outputs, so as to carry out the spot light measure-
ment in the spot zone R4. Rs is one of the control con-
tents set in the ROM device §, where Rs 1s intended to
bring the gate circuit 17 in the switched on state while
the light sensing elements n"— f ~n’—g’ situated in the
spot zone Zs shown in FIG. 1 are producing outputs, so
as to carry out the spot light measurement in the spot
zone Zs. The control contents R1-Rs are combined in
such a manner that the comparison circuit 22 and the
gate circuit 23 are out of operation while the gate circuit
24 is in operation when either one of the control con-
tents R1-Rs is selected by the ROM selecting switch 4.

R 4is one of the control contents, whereby when only
the control content R 4 1s selected by the ROM selecting
switch 4, the comparison circuit 22 and the gate circuit
24 are out of operation while the gate circuit 23 is in
operation. When the control content R 4 and either one
of the control contents R « g5 are selected at the same
time by the ROM control switch 4, the comparison
circuit 22 is in operation while the gate circuits 23 and
24 are controlled by the control signal of the compari-
son circuit 22.

Below the concrete control method will be explained
at the time the outputs of the photo diodes are taken out
one after another in case as an example of the image
senser IS a photo diode array (MOS image senser) is
adopted.

FIG. 3(a) shows an electrical circuit diagram of the
electrical connection among the photo diode array, the
analog switch 1 and the switch register 2 in case the
photo diode array is adopted as image senser, while
FIG. 3(b) shows the timing chart for showing the signal
outputs taken out of the photo diodes one after another
in the electrical circuit shown in FIG. 3(a).

When in FIG. 3(a) the start pulse Vs’ as is shown in
FIG. 3(b) is applied to the start pulse input terminal Vs
in case the clock pulses ¢1', $2" as is shown in FIG. 3(b)
is applied to the clock terminal ¢y, ¢>, a voltage as is
shown by VG in FIG. 3(b) 1s applied to the gate VGi
of the first switch S; of the analog 1 in such a manner
that the photo diode D produces an output correspond-
ing to the light in the photographic field. After a half
period of the clock pulse ¢1', ¢2° a voltage as i1s shown
by VG2’ in FIG. 3(b) is applied to the gate VG3 of the
second switch §; of the analog switch 1 1n such a man-
ner that the photo diode D3 produces an output corre-
sponding to the light of the photographic field. After
another half period of the clock pulse ¢, ¢2’ the volt-
age VG  applied to the gate VG| of the first switch S

IS reset so as to open the switch S and close the switch
at the next step in such a manner that the photo diode
connected with the switch at the next step produces an
output. During the repetition of the above mentioned
operations the photo diodes in the photo diodes array
produce the output one after another.
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Below the operation of the exposure measurement
system in accordance with the present invention will be
explained in accordance with FIGS. 1 and 2.

A system as operated by closing a current supply
switch not shown. When the ROM selecting switch
selects the control contents (members) Rj and R4, the
signal from the ROM device § and the shift register 2 as
well as the gate control circuit 3 cooperate to cause the
first light sensing element 1’ in the image sensor IS to
transmit its output to the logarithmically compressing
circuit A through the analog switch 1. The circuit A is
composed of the operational amplifier 7 and the diode 6.
The circuit A compresses its input signal logarithmi-
cally and applies to the comparison circuit 8. At the
same time the ROM device § causes the clock pulse
generator to produce clock pulses which are transmit-
ted to the D-A converter 9. The clock pulses are also
transmitted by the gate circuit 11 to the counter 12 so as
to be counted in the counter.

The D-A converter 9 produces a signal 9gin the form
of staircase steps corresponding in number to the num-
ber of clock pulses. The comparator 8 compares the
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logarithmically compressed signal with the step signal

9,. When the values of both signal are equal to each 5

other, the comparison circuit 8 produces a switching off
or disabling signal. This disabling signal appears at the
gate circuit 11 and switches off or disables the gate
circuit 11, This prevents the clock pulse from being
transmitted to the counter 12 while the digital signal
corresponding to the output of the light sensing element
1’ is counted by the counter 12.

When the counter finishes the counting, the control
signal of the ROM device 5 causes the digital signal
counted by the counter 12 to be transmitted to the regis-
ter 14 in the mean light measuring system D through the
addition means 13 so as to be registered there.

When the register 14 has registered the digital signal,
the control signal by the ROM device § is transmitted to
the gate control circuit 3, whereby the output of the
light sensing element 2’ is processed likely to the output
of the light sensing element 1’, so as to be counted and
then added to the digital signal corresponding to the
output registered in the register 14, of the light sensing
element 1’ by the addition means 13 in such a manner
that the sum of the digital signals corresponding to the
light sensing elements 1’ and 2’ is registered in the regis-
ter 14.

Thus the output signals corresponding to the cond:-
tions of the photographic field, if the light sensing ele-
ments down to the element 3 ~n’ are added as digital
signals one after another in the register 14 so as to be
registered there in such a manner that in the register 14
the total sum of the digital signals corresponding to the
output signals of all the light sensing elements 1'~n' in
the image senser IS shown in FIG. 1 is registered. In
short the light sensing elements are arranged all over
the image plane as is shown in FIG. 1, so that in the
register 14 a value n’ times as large as the mean light
measurement value is registered.

When as mentioned above, the total sum of the digital
signals corresponding to the output of the light sensing
elements 1’ ~n" is registered in the register 14 has been
registered in the register 14, the total sum of the digital
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signals is transmitted by the ROM device § to the divi- 65

sion means 15 so as to be divided by the number (n’) of
all the light sensing elements and registered in the regts-
ter 16 as the mean light measurement value.

10

When hereby as mentioned above the output of the
light sensing element n' —k’ is processed during the light
measuring process the control signal from the ROM
device § is transmitted to the gate circuit 17 through the
gate control circuit 3, so as to open the gate circuit 17,
whereby the digital signal counted by the counter 12, of
the output of the light sensing element n'—Kk’ 1s trans-
mitted to the mean light measuring system D and at the
same time to the addition means 18 of the spot light
measuring system C in such a manner that likely to the
above mentioned operation of the mean light measuring
system D the total sum of the digital signals correspond-
ing to the outputs of the light sensing elements down to
the element n'—k’'~n’ is registered in the register 19.
When the total sum of the digital signals corresponding
to the outputs of the light sensing elements down to the
element n’ — k' ~n’ has been registered in the register 19,
the division means 20 is put in the operation by means of
the ROM device 5 in such a manner that the total sum
of the information signals n'—k’~n’ is divided by the
number of the light sensing elements situated in the spot
zone Z| so as to be registered in the register 21.

As is shown in FIG. 1, the light sensing elements
n' —k’~n’' are arranged so as {0 measure the brightness

5 of a part in the middle of the image plane in the spot

zone Z so that the value of the spot light measurement
in the part in the middle is registered in the register 21.

The value registered in the register 21, of the spot
light measurement and the value registered in the regis-
ter 16 of the mean light measurement are transmitted by
means of the signal from the ROM device § to the com-
parison circuit 22 so as to be compared with each other
in such a manner that when the difference between the
exposure values more than +2EV is detected between
both values the switching on signal of the comparison
circuit 22 is transmitted to the gate circuit 24, so as to
close the gate circuit 24 and to transmit the value regis-
tered in the register 21, of the spot light measurement to
the processing means 25 through the gate circuit 24,
while when the difference between the exposure values
is smaller than =2EV the comparison circuit 22 trans-
mits the switching on signal to the gate circuit 23 so as
to close the gate circuit 23 in such a manner that the
value registered in the register 16, of the means light
measurement is transmitted to the processing means 235
through the gate circuit 23. The value of the spot light
measurement or the value of the mean light measure-
ment transmitted to the processing means 25 is logarith-
mically compressed in accordance with the connected
state of the swich 34 and processed together with the
digital value of the shutter time 28 or the diaphragm 27
and the ASA sensitivity 26 so as to be transmitted as
control signal for controlling the diaphragm control
device 30 or the shutter time control device 29 selec-
tively to the device 29 or 30 in accordance with the
connected state of the switch 35 in functional engage-
ment with the switch 34 and at the same time to the
indication device E consisting of the ratch 31, the de-
coder 32 and the indication member 33 to indicate the
shutter time value or the diaphraagm value. Hereby the
swiches 34 and 35 shown in FIG. 2 are in the state in
which the diaphragm value is controlled.

The above mentioned process corresponds with the
case in which the control contents R4 and R are se-
lected at the same time by the ROM selecting switch 4,
whereby when it is desired in accordance with the con-
dition of the photographic field that the value of the
spot light measurement at the left upper part in the
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image plane of the object to be photographed is com-
pared with the value of the mean light measurement it is
sufficient to select the control contents R 4 and R at the
same time by means of the ROM selecting switch 4.

When 1n case of only the spot light measurement the
control content corresponding to the desired spot zone
(for example spot zone Z) in the image plane of the
object to be photographed is selected by means of the
ROM selecting switch 4, the value of the spot light
measurement in the spot zone Z; is registered in the
register 21. As hereby only the control content R is
selected, the comparison circuit 22 and the gate circuit
23 are out of operation and only the gate circuit 24 is in
operation in such a manner that the value registered in
the register 21, of the spot light measurement in the spot
zone Zj is transmitted to the processing means 25
through the gate circuit 24, so as to be controlled simi-
larly to the case when R4 and R are selected.

When in case of only the mean light measurement
only the control content R 4 1s selected by means of the
ROM selecting switch 4 the gate circuit 17 is not
switched on in such a manner that the spot light measur-
ing system C, the comparison circuit 22 and the gate
circuit 24 and out of operation while the gate circuit 23
1s in operation so that the value of the mean light mea-
surement is registered in the regiser 16 due to the opera-
tion similar to the above mentioned process and trans-
mitted to the processing means 25 through the gate
circuit 23 so as to be controlled similarly to the case
when the control contents R 4 and R are selected.

F1G. 4 shows an embodiment practically built in the
ordinary camera, of the above mentioned exposure
measuring system in accordance with the present inven-
tion. The camera shown in the drawing is a conventional
single reflex camera whereby in the drawing only the
important parts are shown for the sake of simplicity.

In the drawing L1 is the conventional photographic
optics while 36 is the pentagonal prism composing the
view finder optics of the camera whereby the image
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senser IS 1s cemented on the semipermeable face 36a of 40

the pentagonal prism 36 or provided in its neighbor-
hood. 37 is the conventional photographic diaphragm
blade provided in the photographic optical path
whereby the diameter of the opening is controlled by
means of the above mentioned diaphragm control de-
vice 30, which is shown in dotted line 30" in the draw-
ing. 38 is the opening and closing member of the con-
ventional focal-plane-shutter whereby the opening and
the closing speed is controlled by means of the shutter
time control device, which is shown in the dotted line
29’ in the drawing. 39 is the film, while F is a circuit
block including circuits 1 to 3 and § to 25 in FIG. 2.
When this camera is used, the switch 34 and the
switch 3§ is functional engagement with the switch 34 is
operated depending upon whether the automatic con-
trol of the diaphragm (the so called automatic dia-
phragm control method with priority on the shutter
time) or the automatic control of the diaphragm (the so
called automatic shutter time control method with pri-
ority on the diaphragm) is desired (The state shown in
the drawing corresponds to the automatic shutter time
control method with priority on the diaphragm),
whereby further the desired light measurement is de-
cided by means of the ROM selecting switch 4 as men-
tioned above. Then the ASA sensitivity 26 is decided in
accordance with the sensitivity of the film 39 to be used
while etther the diaphragm value 27 or the shutter time
value 28 is decided in advance in accordance with the
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method for controlling the exposure. (In the state
shown in the drawing the shutter time value 28 is de-
cided in advance because it is intended to control the
diaphragm automatically).

When after the above mentioned operation, the cur-
rent source switch not shown in the drawing is closed
the exposure measurement system is brought into opera-
tion likely to the case explained in accordance with
F1G. 1, whereby the exposure value then suited for the
photographic field, namely the shutter time value in
case of the automatic shutier time control or the dia-
phragm value in case of the automatic diaphragm con-
trol (In consequence the diaphragm value in the state
shown In the drawing.} is indicated by the indication
device E in the view finder of the camera while either
the shutter time control device 29 or the diaphragm
control device 30 operates in such a manner that the
operating speed of the shutter operating member 38 or
the opening diameter of the diaphragm blade 37 is auto-
matically controlled so as to carry out the automatic
exposure control in accordance with the then condition
of the photographic field. Hereby in the state shown in
the drawing, the diaphragm control device 30 operates
s0 as to control the opening diameter of the diaphragm
blade 37.

Thus, it is possible to take a photograph with the
exposure value suited for the then condition of the pho-
tographic field by operating the conventional release
button not shown in the drawing in the above men-
tioned state.

In this way both the automatic exposure control with
priority on the shutter time and that with priority on the
diaphragm are possible in case of the exposure measure-
ment system in accordance with the present invention.

Especially in case of the exposure measurement in
accordance with the present invention as light sensing
means an image senser consisting of a number of fine
light sensing elements such as MOS image senser, CCD
(Charge coupled devices) and so on is adopted whereby
by arranging each light senging element in the image
senser at the position corresponding to each fine part of
the timage plane of the object to be photographed and
by scanning the image plane of the object to be photo-
graphed purely electrically by means of the light sens-
ing elements the brightness at each part corresponding
to each light sensing element, of the object to be photo-
graphed is measured whereby a desired light measure-
ment is carried out by converting the output of each
light sensing element into digital value and selectively
taking out the digital signal so that the most suited light
measurement is automatically selected, which brings
many profits to this kind of the light measurement, such
as capability for spot light measurement over a wide
range of the image plane of the object to be photo-
graphed, for automatically selecting the light measure-
ment most suited for the then photographing condi-
tions. o

Hereby it goes without saying that it is possible to
design the present embodiment in such a manner that
the shutter time control device 29 and the diaphragm
control device 30 are eliminated and the shutter time or
the diaphragm is manually controlled in accordance
with the exposure value indicated by the indication
device E. Further it is possible to provide only the
shutter ttime control device 29 or the diaphragm control
device 30. |

Below the focus point detecting system for detecting
the focus point of the image forming optics by means of
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the image senser in accordance with the present inven-
tion will be explained in accordance with an embodi-
ment shown in FIGS. 5 to 9, whereby the system is
applied to the ordinary camera.

FIG. 5(a) shows the image senser suited for the focus
point detecting system in accordance with the present
invention while FIG. 5(b) shows a part thereof in en-
largement, whereby the image senser IS’ is composed in
such a manner that as 1s shown in the drawing n fine
light sensing elements with same dimension Py, Py, P;.
. . Pp—_1, P, are arranged in form of matrix on the base
plate G.

The image senser IS’ is placed at the position equiva-
lent to the film H relative to the photographic optical
system L of the camera as is generally shown in FIG.
6(a). HM 1s a small semipermeable mirror provided
slantwise on the optical axis of the photographic optical
system L between the photographic optical system L
and the film H, which small semipermeable mirror re-
flects the light beam at the control part of the light beam
coming from the object to be photographed through the
photographic optical system L so as to be projected on
the image senser IS'. In consequence, the image senser
IS’ receives only the light beam at the central part H'a
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in the image plane H' to be projected on the film H, of 25

the object to be photographed as is shown in FIG. 6(b).

FI1G. 7 shows the block wiring diagram of the electri-
cal circuit of an embodiment of the focus point detect-
ing system in accordance with the present invention,
utilizing the image senser IS’ as is shown in FIG. 5(a)
and (b), whereby 101 is the X-coordinate shift register
presenting m X-coodinate axis Xi, X2, . . . Xm—1, Xm
while 102 s the Y-coodinate shift register presenting
1Y-coodinate axis Y1, Y2, ... Y/, Y{hereby I=n/m)
and a matrix is formed by these X and Y coodinate axis.
The light sensing elements Pj, P2, . . . P, in the image
senser 18’ are positioned one after another relative the
matrix so as to be connected with both X and Y coodi-
nate shift register 101 and 102. 103 is the logarithmic
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amplifier for logarithmically compressing the output of 40

each light sensing element P, P2, ... Pn, 104 the A - D
converter for converting the analog amount into digital
value, both 105 and 106 the registers and 107 the zero
detecting circuit of the register 106. 108 is the circuit for
processing the absolute value of the difference between
the outputs of the registers 105 and 106, whereby when
for example, it is assumed that the content of the register
106 be a while the content of th register 105 be 8, the
value |a-] is produced. 109 is the integrating circuit,
110 the register, 111 the comparison detecting device
for comparing the output of the register 110 with the
output value of the integrating circuit 109 and 112 the
driving source respectively the combined focus point

indication device of the photographic optical system.

113 i1s the control circuit for central-controlling the
circuit and the device shown with 101 and 104 respec-
tively 110.

Below the operation of the focus point detecting
system composed as above will be explained.

When the system 1s brought into operation by switch-
ing on the current source not shown in the drawing, X
and Y, axis of the shift registers 101 and 102 are
switched on at first and in consequence the output of
the light sensing element P; at the coodinate (Xi, Y1) is
put in the logarithmical amplifier 103. After the analog
output logarithmically compressed by the logarithmic
amplifier 103, of the light sensing element P; is con-
verted into a digital value R) by means of the A - D
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converting device 104, the value R 1s registered in the
register 105. When at this time, other signal 1s registered
in the register 106, the the absolute value of the differ-
ence between the signals registered in the registers 105
and 106 is immediately processed, whereby however,
no signal has been registered in the register 106 and
therefore the processing circuit 108 is not brought into
operation by the control circuit 113 with the signal from
the zero detecting circuit 107. Then by means of the
signal from the control circuit 113 the digital value r;
registered in the register 105, of the output of the light
sensing element Py 1s transferred to the register 106,
while the coodinate axis of the shift register 101 is
shifted by one step in such a manner that the X, axis is
switched over from the switched on state to the
switched off state while the X3 axis is switched over
from the switched off state to the switched on state, so
that now the output of the light sensing element P;
positioned at the coordinate (X3, Yj) is registered as
digital value in the register 105 through the logarithmic
amplifier 103 and the A - D converting device similarly
to the case of P1. When signals are registered in the
registers 105 and 106, the control circuit 113 immedi-
ately brings the processing circuit 108 into operation, so
as to process the absolute value of the difference be-
tween the signals registered in the register 105 and 106,
namely |Ri-rz2| and transfers the obtained digital value
to the integrating circuit 109 while the signal registered
in the register 105 1s transferred to the register 106.
When then by means of the signal from the control
circuit 113 the coodinate axis of the shift register is
further shifted by one step, the output signal of the light
sensing element P3 at the coodinate (X3, Y1) is con-
verted into an output r3 after the same process as before,
the value |r2_,3)is processed in the processing circuit
108 and then transferred to the integrating circuit 109 so
as to be added to the former value |ri-rz). When after
repetition of the same process the shifting 1s finished up
to the coodinate axis X,, of the shift register 101
(namely when the output signal of the light sensing
element P,, at the coodinate (X, Y;) has been pro-
cessed), the shift register 101 give an output signal CAj
to the shift register 102 in such a manner that the coodi-
nate axis of the shift register 102 is shifted similarly to
the case of the shift register 101. In this way, then the

output signal of the light sensing element P,, 1 at the
coodinate (X1, Y3) is processed. When after repetition
of the same process the output signal is processed up to
the last light sensing element P, at the coodinate (X,
Y ), the shift register 102 gives an output signal CAj to
the control circuit 113. The value processed by the
integrating circuit 109 at this time 1s

n
k—£_=2 | rk—1 — rk |,
namely the total sum of the absolute values of the differ-
ences between the outputs of each pair of the light
sensing elements P;~P, in the image senser IS’
whereby the outputs are logarithmically compressed,
amplified and then converted into digital values. Imme-
diately upon receiving a signal CA» from the shift regis-
ter 102 the control circuit 113 makes the comparison
device 111 compare the vailue processed by the integrat-

ing circuit 109 with the signal (at this time zero) regis-

tered in the register 110. After repetition of the same
operation the variation of the value £ processed by the
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integrating circuit 109 is detected by scanning different
image planes by the light sensing elements Py, P, ... P,
Namely, when while the photographic optical system L
shown in FIG. 6(a) is moved from the position of focus
at infinitive to that at the nearest distance, the signals
are processed as mentioned above, the value2 pro-
cessed by the integrating circuit 109 at this time varies
as is shown in FIG. 8 in such a manner that the value is
the largest at the focussing position. This is due to the
fact that when the photographic optical system L
reaches the focussing position the image in the image
senser IS’ of the object to be photographed becomes
most sharp and therefore the then difference between
the outputs of the two adjacent light sensing elements in
the image senser IS’ becomes largest. Namely, when the
photographic optical system is approaching the focus-
sing position the value Z increases, when the system is
at the focussing position the value X is largest and when
the system is leaving the focussing point the value 2
decreases. Namely it is possible to find out the focussing
point by comparing the value £ processed by the inte-
grating circuit 109 withe the next value Z one after
another by means of the comparison circuit 111 so as to
detect the point of inflexion of the curve shown in FIG.
8.

When the first process has been completed from the
output signal of the light sensing element P to the out-
put signal of the light sensing element P,, the value
processed by the integrating circuit 109 is registered in
the register 110. On the other hand at this time, the X,
axis in the shift register 1 and the Y axis in the shift
register 2 are respectively switched on, whereby by
means of the signal from the control circuit 113, the
second process begins from the output signal of the light
sensing element P to the output signal of the light sens-
ing element P,. Let the digital values of the outputs
the light sensing elements Py, Py, ... Pabe 'y, r'2, .. . 1y,
the total sum of the values processed by the integrating
circuit 109 can be expressed by

f
) Pe_y—r

j,{=2| k=1 — rk |
likely to the former case. As soon as the second process
by means of the integrating circuit 109 has been com-
pleted the control circuit 113 makes the commparison
detecting device 111 compare the value processed by

the integrating circuit 109

n
b re_( —r
(kzzlkl k|)

with the value registered in the register 110

(1m0
rk—1—F :
P k—1 K

when at this time, “the value registered in the register
110” is smaller than “the value processed by the inte-
grating circuit 109, namely

the same process is repeated until the value registered in
the register 110 becomes larger than the value pro-
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cessed by the integrating circuit 109, when the compan-
son detecting device 111 gives a focussing signal to the
control circuit 113. By means of this signal, the control
circuit 113 stops the scanning of the image plane by
means of the light sensing elements Py, Py, . . . Py, at the
same time sending the focussing signal to the driving
source of the photographic optical system L respec-
tively the focus point indication device 112, so as to stop
the photographic optical system L at the focussing posi-
tion respectively to indicate the focus point.

Further, in the present embodiment the output of
each light sensing elements in the image senser IS’ is
logarithmically compressed, amplified and then con-
verted into a digital value whereby it goes without
saying that the output to each light sensing element can
directly converted into a digital value without being
logarithmically compressed and amplified. However, in
case the output of each light sensing element 1s logarith-
mically compressed and amplified, the noise in the scan-
ning signal can be kept as small as possible even if the
brightness of the object to be photographed to some
extent during the scanning of the image pattern of the
object to be photographed by means of the light sensing
elements and therefore the erroneous operation of the
focus point detecting device can be avoided.

As the image senser capable of being utilized in the
focus point detecting system in accordance with the
present invention, apart from the image senser present-
ing an arrangement pattern of the light sensing elements
as shown in FIG. 5§ (a) and (b), the image senser IS’
presenting an arrangement pattern of the light sensing
elements as shown in FIG. 1 can also serve whereby
various variation of the arrangement pattern of the light
sensing elements are possible.

An embodiment of the focus point detecting system
in accordance with the present invention, mentioned
above and practically built in the ordinary camera is
shown generally in FIG. 9. The camera in the drawing
is a conventional motion picture camera, whereby only
the important parts are shown.

In the drawing, among the photo-lens groups L3, L3
and L4, the first and the second lens group L2 and Liare
utilized in common as an objective lens for range detect-
ing. Hereby the lens group L3 is kept by a lens barrel
114 presenting a rack 114a and moved along its optical
axis by means of the rotations of the motor 112a through
a gear 1185 fixed to the rotational shaft 112a" of the mo-
tor. Between the lens group L3 and the lens group L4 a
light beam splitter 116 presenting two semi-permeable
mirrors 116a and 116b is disposed. A lens group Ls, 2
reflecting prism 117 and a lens group L compose a
view finder optical system. The semi-permeable mirror
116a is disposed slantly to the optical axis so that the
light beam coming from the lens group L3 to the film H
may be split toward the view finder optical system. In
the optical path toward the view finder optical system
from the mirror 116a s disposed another semi-permea-
ble mirror 116a so that the light beam may be further
split into an image reforming lens 118.

The image senser IS’ is disposed behind this image
reforming lens 118 and at a position equivalent to that of
the film H relative to the lens groups L; and L;.

112b is the indication device disposed in the view
finder optical path in such a manner that the indication
can be recognized in the view finder of the camera, J
the circuit block including elements shown with 101 to

111 and 113 in FIG. 7, whereby the indication device
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112b is connected with the output terminal of the circuit |

block J together with the motor 112a. Namely, the
motor 112a and the indication device 112b correspond
- to the block 112 in FIG. 7.

121 is a spring disposed between the lens barrel 114
and the camera body by means of which spring the lens
barrel 114 is forced to the right in the drawing namely
in such a manner that the lens group L2 is normally kept
at the focus position at infinitive distance.

119 and 120 are the shutter and the diaphragm in the
conventional motion picture camera, 122 a two step
release button so constructed that the focus detecting
system is actuated at the first step while the shutter 1s
actuated at the second step.

When the motion picture camera constructed as men-
tioned above is directed toward the desired object to be
vhotographed and the release button is pushed down to
the first step, the circuit block J is brought into opera-
tion and the focus detecting operation of the photo-
graphic optical system begins. Namely, the image pat-
tern of the object to be photographed i1s scanned by
means of the image senser IS’, whereby by means of the
output given from the circuit block due to the above
scanning signal the motor 112a runs along the direction
of the arrow in the drawing in such a manner that the
lens group L; is advanced from the focus position at
infinitive distance along the direction of the arrow in
the drawing against the strength of the spring 121.
When the lens group L; reaches the focussing position
of the object to be photographed during the advance
movement the image of the object to be photographed
becomes sharpest on the image senser 1S, when by
means of the scanning signal of the image senser IS’ the
circuit block J immediately stops the motor 112a, so as
to keep the lens group L at this focussing position, at
the same time, actuating the indication device 112b so as
to indicate that the lens group L is at the focussing
position. In this state, the image of the object to be
photographed is sharpest on the film H.

Consequently, when in this state the release button
122 is pushed down to the second step the shutter 119 is
operated so as to expose the film H on which the shar-
pest image of the object to be photographed is obtained.

Further, when the release button 122 is freed, the
current supply to the circuit block J is interrupted so
that the lens group L3 is automatically returned to the
focus position at infinitive distance by means of the
spring 121.

As explained above, in case of the focus point detect-
ing system in accordance with the present invention the
image pattern of the object to be photographed is
scanned purely electrically, whereby the mechanical
scanning device in the conventional system is not neces-
sary, so that the focus point detecting device can easily
be made compact in accordance with the present inven-
tion, which is quite profitable for small optical nstru-
ment such as camera. Further in case of the focus point
detecting system in accordance with the present inven-
tion the output of each light sensing element 1s pro-
cessed after being converted into digital value, so that
the electrical processing is remarkably easy as com-
pared with the conventional system processing analog
amount while at the same time, the accuracy of the

10

15

20

25

30

35

435

50

335

focus point detection can extremely increased as com- 65

pared with the conventional system. Further in case of
the focus point detecting system in accordance with the
present invention, the image pattern of the object to be

18

photographed can be scanned at a very high speed so
that an exact focussing signal can be obtained.

Hereby, it goes without saying that the driving
source shown symbolically with the motor 112a (in
FI1G. 9), for the automatic focus adjustment of the opti-
cal system can be eliminated in such a manner that the
focus adjustment of the optical system is manually car-
ried out by the focus point indication device.

Further, it goes without saying that the focus point
detecting device or the automatic focus point adjusting
device in accordance with the present invention can be
embodied as the device to be built in the optical instru-
ments such as camera or the independent device to be
used with the optical instrument. Hereby in case of the
independent device a distance measuring device can
easily be obtained when the focus point indication
point, indication device in the embodiment is exchanged
for the distance indicator.

Below an embodiment of the system for exposure
measurement as well as for focus point detection by
means of a common image senser in accordance with
the present invention will be explained in accordance
with the FIGS. 10 and 11, whereby the system s ap-
plied to the general camera.

FIG. 10 is a block wiring diagram for the electric
circuit of an embodiment of the system capable of expo-
sure measurement as well as the focus point detection of
the optical system by means of a common 1mage senser.

In case of the embodiment of the system shown in
FIG. 10, not only the image sense IS shown in FIG. 1 as
well as the image senser IS’ shown in FIG. 5(a) and (b),
but also the image senser presenting other arrangement
pattern of the light sensing elements can be utilized.
However, hereby the case in which the image senser IS
shown in FIG. 1 will be explained.

In the drawing, 201 is the shift register, 202 the ana-
log switch being connected with each light sensing
element, 203 the logarithmic amplifier for logarithmi-
cally compressing and amplifying the output of each
light sensing element in the image senser IS, 204 the
A-D converter for converting each output of the loga-
rithmic amplifier into the digital value, 205 and 207 the
registers and 206, 209, 212 and 213 the gate circuits. 208
is the processing circuit for processing the absolute
value of the difference between two signal values regis-
tered in the registers 205 and 207, 210 the addition
means for adding the value processed by the processing
circuit 208 to the signal value registered in the register
211, 214 and 215 the registers, 216 the comparison de-
tecting device for comparing the signal value registered
in the register 211 with that registered in the register
215, 217 the driving source of the photographic optical
system and 217’ the focus point indication device. 218 is
the deviding circuit for deviding the signal value regis-
tered in the register 211, 219 the processing means for
logarithmically compressing, amplifying and processing
the output of the deviding circuit 218 together with the
shutter time value Tv respectively the diaphragm value
Av converted in a digital value and the film sensitivity
value Sv in order to obtain the exposure value, 220 the
diaphragm control device, 220’ the shutter time control
device, 220" the exposure value indication device, 221
the control circuit for controlling the whole system and
222 the switching over switch for switching the one
exposure control system over into the other system.

The image senser IS is placed at the image forming
position or at a position equivalent to the image forming
position of the photographic optical system not shown



Re. 31,370

19

In the drawing or of the image forming position of the
image forming optical system for the itmage senser IS.

In the above mentioned composition the focus point
detecting system consists of IS and the element 201 to
208, 210, 211 and 213 to 216 while the exposure measur-
ing system consists of IS and the elements 201 to 20§,
209 to 212, 218 and 219.

Below the operation of the above mentioned system
will be explained.

In order to detect the focus point of the optical sys-
tem the current switch not shown in the drawing is
closed to operate the system, whereby by means of the
control signal produced in the control circuit 221 the
gate circuits 206 and 213 are brought into the switched
on state (hereby the gate circuit 209 and 212 are kept in
the switched off state), while the shift operator 201
starts to operate. In the analog switch 202 the switching
element corresponding to each of the light sensing ele-
ments 1',2’, . . . n’ in the image senser IS is provided in
such a manner that there switching elements operate
one after another when the shift register 201 1s shifted
by one step. When at first by means of the shift register
201 the first switching element corresponding the light
sensing element 1’, in the analog switch 202, the output
of the light sensing element 1 is transferred to the loga-
rithmic amplifier 203 through the analog switch 202 so
as to be logarithmically compressed and amplified. The
analog amount of the output of the light sensing element
1’ logarithmically compressed and amplified by the
fogarithmic amplifier 203 is converted into a digital
value P; by means of the A - D converting device 204
and then registered in the register 205. If at this time, a
signal value were registered in the registere 207, the
control circuit 221 immediately should send a control
signal to the processing circuit 208, so that the process-
ing circuit 208 might process the absolute value of the
difference between the signal values registered in both
registers 205 and 207.

However, at this time no signal value is registered in
the register 207, so that the control circuit 221 does not
bring the processing circuit 208 into operation. Then by
means of the control signal produced by the control
circuit 221 the signal value registered in the register 2085,
namely the digital value of the output of the light sens-
ing element 1’ logarithmically compressed and ampli-
fied is registered in the register 207 through the gate
circuit 206, while at the same time, the shift register 201
is shifted by one step. Thus the first switching element
corresponding to the light sensing element 1', of the
analog switch 202 is brought into switched off state,
while the second switching element corresponding to
the light sensing element 2’ is brought into switch on
state, so that likely to the case of the output of the light
sensing element 1', the output of the light sensing ele-
ment 2’ is processed and registered in the register 208 as
signal value P2. When a signal value is registered in the
register 205, the control circuit 221 sends a control
signal to the processing circuit 208, so as to process the
absoute value of the difference between the signal val-
ues registered in the registers 205 and 207. Therefore,
the then value processed by the processing circuit can
be expressed in |P)-p2|. The value processed by the
processing circuit 208 is added to the signal value regis-
tered in the register 211 (the signal value registered in
the register 211 is zero) by means of the addition means
210 and registered in the register 211 (therefore the
value registered in the register 211 at this time is |P-
i-P21). Then by means of the signal value registered in
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the register 205 comes to be registered in the register
207 through the gate circuit 206 (namely in the register
207 the signal value P; of the output of the light sensing
element 2’ is registered in place of the signal value P of
the output of the light sensing element 1), whereby
likely to the above mentioned case, by means of the
control signal produced by the control circuit 221 the
shift register 201 1s shifted further by one step in such a
manner that the output of the light sensing element 3’ is
processed likely to the above mentioned two cases so as
to be registered in the register 20§ as signal value Pi.
When a signal value is registered in the register 208, the
control circuit 221 actuates the processing circuit 208,
sO as to carry out the same process as mentioned above.
Thus the then value processed by the processing circuit
208 is | P2-P3|, which value is added to the then value
| P1-P; registered in the register 211 and then registered
in the register 211. In conseguence the then value regis-
tered in the register 211is |P;-P;z| + | P2-P3|. The same
process 1s repeated until the output of the light sensing
element n’ has been processed. The value registered in
the register 211 when all the output of the light sensing
elements down to n' 1s

N
S | P~ Pil,
k=2ikl k |

namely the total sum of the absolute values of the differ-
ences of the outputs between two adjacent light sensing
elements in the image senser IS, whereby the output of
each light sensing element is logarithmically com-
pressed and converted into a digital value. The then
value registered in the register 211

n
p Pr._t— P
k=2|kl k |

is immediately registered in the register 214 through the
gate circuit 213 by means of the control signal produced
by the control circuit 221. The value registered in the
register 214 is compared with the signal value registered
in the register 215 by means of the comparison detecting
device 216. Namely, the then value registered in the
register 215 is zero and further

M
p) Pr_1— P
k=2| k— 1 % |

is larger than zero so that the value registered in the
register 214 is larger than the value registered in the
register 215.

In this way, the variation of the value 2 processed by
the addition means 210 and registered in the register 211
is detected by scanning the image plane by means of the
light sensing elements 1’, 2', . . . n’ and repeating the
above mentioned process. Namely, when the signals are
processed as mentioned above, while the image forming
optical system not shown in the drawing, for the image
senser IS is moved for example, from the focus point at
infinite distance to the focus point at the nearest dis-
tance, the value processed by the addition means 210
and registered in the register 214 X varies as is shown in
FIG. 8 likely to the case of the focus point detecting
system shown in FIG. 7, whereby the value becomes
largest at the focussing position. Namely, when the
image forming optical system approaches the focussing
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position, the value X increases, when the image forming
optical system is at the focussing position, the value Z is
largest and when the image forming system leaves the
focussing position the value 2 decreases. Consequently,
it is possible to obtain the focussing point when the
maximum value of the £ namely, the inflection point of
the curve shown in FIG. 8 is detected by comparing the
value 2 with the next value Z processed by the addition
means 210 and registered in the register 214 one after
another.
Because the scanning signal namely

S|P P

2, | Pt — P |

obtained at the first scanning of the image of the object
to be photographed by means of the light sensing ele-
ments 1’, 2', . . . n’ is larger than the then value regis-
tered in the register 215, the control circuit 221 pro-
duces a control signal so that the value registered in the
register 214 is transferred to the register 215 while the
shift register 201 is reset in such a manner that the sec-

>

10

15

20

ond scanning of the image of the object to be photo-

graphed started by moving the image forming optical
system not shown in the drawing. Thus, let the digital
values of the outputs of the light sensing element P,
P'y, . .. P'u, so the total sum of the value processed by
the addition means 210 and registered in the register 214
can be expressed in

n
2 Pr_1-—- P
k=2| k—1 k|

likely to the former case. As soon as a new signal value
Is registered in the register 214, the control circuit 221
brings the comparison detecting means 216 into opera-
tion so as to compare the signal value registered in the
register 214 with that registered in the register 215,
whereby when at this time “the value registered in the
register 214" is larger than “the value registered in the
register 215" (namely in this case

n
T_Ll | Pr—1 — Pk

n
p Pr_1— P
L | > 2| k—1 % |)

K=

the scanning of the image of the object to be photo-
graphed is continued until the value registered in the
register 214 is smaller than the value registered in the
register 215

n n
(namcly kEZ | Pr_1 — Pr| > EZ | Pk—1 — Px |) ,

k

when the comparison detecting means 216 sends a sig-
nal to the control circuit 221. Hereby the fact that the
value registered in the register 214 becomes smaller
than the value registered in the register 215 means that
the value £ processed by the addition means 210 and
registered in the register 214 reaches the maximum,
namely the highest point in the drawing shown in FIG.
8, namely the photographic optical system not shown in
the drawing reaches the focussing point. Consequently,
the signal produced by the comparison detecting means
216 is the focussing signal. By means of this focussing
signal the control circuit 221 immediately the scanning
of the image of the object to be photographed by means
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of the light sensing elements 1’, 2', . . . n’, at the same
time sending a control signal to the driving source 217
of the photographic optical system and the focus point
indication means 217’ so as to stop the driving means of
the photographic optical system and indicate that the
focussing position has been obtained. Hereby it is also
possible to eliminate the driving source 217 whereby
the focus position of the photographic optical system
can be obtained by adjusting the photographic optical
system by means of the focus point indication device
217’

Below the operation at the exposure measurement
will be explained. When the focus adjustment of the
photographic optical system has been completed the
control circuit 221 produces a control signal in such a
manner that the gate circuits 209 and 212 are switched
from the switched off state over into the switched on
state while the gate circuits 206 and 213 are switched
from the switched on state over into the switched off
state. When in this state, the control signal 1s transferred
from the control circuit 221 to the shift register 201, the
shift register 201 brings the first switching element in
the analog switch 202 corresponding to the light sensing
element 1’ into the switched on state so as to transfer the
output of the light sensing element 1' to the analog
amplifier 203 which logarithmically compresses and
amplifies the output of the light sensing element 1°. The
output logarithmically compressed and amplified, of the
light sensing element 1’ is converted into a digital value
by means of the A-D converting means 204 and regis-
tered in the register 205. After then by means of the
control signal produced by the control circuit 221 the
signal value registered in the register 205, of the output
of the light sensing element 1’ is transferred to the regis-
ter 211 through the gate circuit 209 and the addition
means 210.

When the signal value registered in the register 205 is
transferred to the register 211, the control circuit 221
sends a control signal to the shift register 201, bringing
the second switching element corresponding to the
light sensing element 2', in the analog switch 202 into
switched on state so as to transfer the output of the light
sensing element 2’ to the logarithmic amplifier 203,
whereby the output of the light sensing element 2’ is
processed likely to the case of the light sensing element
1’, registered in the register 205 and transferred to the
addition means 210 through the gate circuit 209. After
being added to the signal value registered in the register
211, of the output of the light sensing element 1’, the
signal value transmitted to the addition means 210, of
the output of the light sensing element 2’ is again regis-
tered in the shift register 211. Then the same process is
repeated down to the light sensing element n, whereby
in the register 211 the total sum of the signal values of
the outputs of the light sensing elements 1’ to n', is
registered. When the total sum of the signal values of
the outputs of the light sensing elements 1’ to n" has been
registered in the register 211, the control circuit 221
sends a control signal to the shift register 201 so as to
bring the shift register 201 out of operation and transfer
the total sum of the signal values registered in the regis-
ter 211, of the output of the light sensing elements 1’ to
n’ to the division circuit 218. As the division circuit 218
has been programmed in advance in such a manner that
the value registered in the register 211 might be devided
by the total number (n’) of the light sensing elements,
the then signal value registered in the register 211 is
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devided by the total number (n) of the light sensing
elements and led to the processing means 219 as the
value of the measured light of the object to be photo-
graphed.

On the other hand, at this time, depending upon the
exposure control system selected by the switch 222
namely according to whether the diaphragm is to be
contolled automatically by means of the diaphragm
control device 220 or the shutter time is to be controlled
automatically by means of the shutter time control de-
vice 220’ the shutter time value Tv logarithmically
compressed, amplified and converted into digital value
or the diaphragm value Av also logarithmically com-
pressed, amplified and converted into digital value has
been given to the processing means 219 together with
the film sensitivity Sv also logarithmically compressed,
amplified and converted into digital value in such a
manner that the processing means 219 processes the
above mentioned value of the measured light of the
object to be photographed together with the shutter
speed value Tv and the film sensitivity Sv or with the
diaphragm value Av and the film sensitivity Sy so as to
produce the exposure value. Depending upon the con-
nected state of the switch 222 the exposure value is
given to the diaphragm control device 220 or to the
shutter time control device 220’ in such a manner that
the diaphragm value or the shutter time value is auto-
matically controtled while the then exposure value,
namely the diaphragm value or the shutter time value is
indicated by means of the indication device 220”. Thus
all the exposure measurement operation has been com-
pleted.

FIG. 11 shows generally an embodiment of the syste
for measuring the exposure and detecting the focus
point by means of a common image senser in accor-
dance with the present invention, whereby the system is
built in a practical camera. In the drawing L7 is the
photographic optical system been held by means of the
lens barrel 223 and movable along the optical axis,
whereby the optical system L is forced to the right in
the drawing by means of a spring 224 provided between
the lens barrel 223 and the camera body so as to nor-
mally assume the focus position at the infinitive distance
by the effect of the spring.

On one part of the lens barrel 223 a rack 223a is pro-
vided in such 2 manner that the rack 223a is engaged
with the gear 227 provided on the output shaft 227a of
the driving source 217 of the photographic optical sys-
tem L7, whereby in the drawing the driving source 217
1Is shown as a motor.

Ls 1s the additional image forming optical system for
measuring the light and the distance, being held by
means of the lens barrel 225 connected by means of a
Joint member 226 with the lens barrel 223 holding the
photographic optical system Ly and movable along the
optical axis in functional engagement with the photo-

graphic optical system. The above mentioned image
senser IS is provided in the optical path of the image

forming optical system Ls.

228 is the conventional diaphragm blade provided in
the above mentioned lens barrel 223 wherby the diame-
ter of the opening is controlled by means of the above
mentioned diaphragm control device 220. The state is
shown generally by the dotted line 228’ in the drawing.

229 1s the operation member for the conventional
focal plane shutter, whereby the operation speed is
controlled by means of the above mentioned shutter
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time control device 220'. The state is generally shown
by the dotted line 229’ in the drawing.

230 1s the film, 231 the movable mirror of the conven-
tional single reflex camera, M the circuit block includ-
ing circuitries 201-216, 218, 219 and 221 in FIG. 10 and
232 the two step release button constructed in such a
manner that the circuit block M is brought into opera-
tion at the first step, while the movable mirror and the
shutter are brought into operation at the second step.

The above mentioned focussing position indication
device 217" and the above mentioned exposure value
indication device 220" is provided, as shown in the
drawing, in the optical path of the view finder in such a
manner that the indication can be seen in the view
finder.

Below the operation of the above mentioned camera
will be explained. When the camera is directed toward
the desired object to be photographed and the release
button 232 is pushed down to the first step, the circuit
block M is brought into operation so as to start the focus
point detecting operation of the photographic optical
system as well as the exposure measurement operation
as mentioned above.

Namely at first by means of the image sensor IS the
image formed by the image forming optical system L,
of the object to be photographed is scanned and then
the motor 217 starts to rotate along the direction of the
arrow in the drawing by means of the output of the
circuit block M due to the then scanning signal in such
a manner that the photographic optical system L7 is
advance along the direction of the arrow in the drawing
from the focus point at infinitive distance against the
strength of the spring 224. At this time, the image form-
ing optical system Lg also advances along the direction
of the arrow in the drawing in functional engagement of
the photographic optical system L7, whereby when the
both optical systems Ly and Lg reach the focussing
position of the object to be photographed during the
advance process of these optical systems L7and Lg, the
image formed on the image senser IS by means of the
optical system Lg, of the object to be photographed is
sharpest in such a manner that the circuit block M im-
mediately stops the motor 217 by means of the then
scanning signal of the image senser IS so as to hold the
both optical systems L.7and Lg at this focussing position
and at the same time brings the focus point indication
device 217 into operation so as to indicate that the
photographic optical system L7 reaches the focussing
position. In this state, the image of the object to be
photographed in sharpest on the film 230.

As soon as the focus point adjusting operation of the
photographic optical system L7 has been finished, the
system assumes the exposure measurement operation.
The then state of the exposure control is determined in
accordance with the selected state of the switch 222.
Namely when the switch 222 is connected with the
diaphragm control device 220 the diaphragm is auto-
matically controlled with priority on shutter time while
the switch 222 is connected with the shutter time con-

trol device 220’ the shutter time is automatically con-
trolled with priority on diaphragm. (In the state shown
in the drawing the diaphragm is automatically con-
trolled.)

In consequence at the time of the exposure measure-
ment, it is necessary for the photographer to determine
the state of the exposure control by means of the switch,
giving in advance to the circuit block M, the film sensi-
tivity value Sv and the shutter time value Tv, when the
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automatic diaphragm control is desired and the film
sensitivity value Sv and the diaphragm value Av when
the automatic diaphragm control is desired. (In conse-
quence, in the state shown in the drawing the shutter
time value Tv has to be determined in advance.)

By means of the above mentioned operation, the
system processes the exposure value suited for the then
conditions of the photographic field from the value of
the measured light of the photographic field of the
image sensor IS, the film sensitivity Sv and the shutter
time value Tv or the diaphragm value Av, namely the
shutter time value in case of the automatic shutter time
control and the diaphragm value in case of the auto-
matic diaphragm control so as to indicate it by the indi-
cation device 220", while in case of the automatic shut-
ter time control the operating speed of the operating
member 229 is automatically controlled by means of the
control device 220" and in case of the automatic dia-
phragm control the diameter of the opening of the dia-
phragm blade 228 is automatically controlled by means
of the control device 220. Thus the automatic control of
the exposure suited for the then condition of the photo-
graphic field has been completed.

When in this state, the release button 232 is pushed
down to the second step the movable mirror 231 is
retired out of the photographic optical path while the
shutter is operated so as to exposure the film 230 at the
proper focussing and the proper exposure.

When the release button 232 is returned to the initial
position the current supply to the circuit block M is
interrupted so that the photographic optical system L7
is automatically returned to the focussing position at
infinitive distance by means of the strength of the spring
224

As explained above, in case of the system for the
focus detection and the exposure measurement by
means of 2 common image senser in accordance with
the present invention, the light sensing device to be used
in common for the focus detection and the exposure
measurement consists of a number of fine light sensing
elements while the output of each light sensing element
is processed after having been converted into digital
value so that the electrical processing is remarkably
easy as compared with the conventional system 1n
which the signal is processed as analog amount,
whereby the sigal processing circuit is remarkably sim-
plified while the signal process is controlled with high
stability so that it is possible to keep the measurement
error at the signal process as small as possible. Espe-
cially in case of the system in accordance with the pres-
ent invention all the signal processing is controlled in a
digital way so that the control at the signal processing
becomes much simplified whereby it is possible to apply
a number of the light sensing elements in the light sens-
ing device and therefore a further exact measurement.

Hereby in case of the present invention, it goes with-
out saying that the diaphragm diameter or the shutter
time can manually be controlled in accordance with the
exposure value indicated by means of the indication
device 220", eliminating the diaphragm control device
220 and the shutter time control device 220’ or that only
the control device 220 or 220’ is provided.

Further, it is also possible to eliminate the driving
source 217 for the automatic focus point adjustment of
the optical system so as to manually adjust the focussing
position of the photographic optical system by means of
the indication device 217'.

What is claimed 1s:
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1. An exposure measurement system COmprising;

a plurality of photoelectric converting elements each
for converting a portion of a light beam into an
electrical signal corresponding to a portion of the
light beam,

scanning means electrically coupled with said ele-
ments for sensing the outputs of the elements one
after another,

digital converting means coupled to said scanning
means for converting the sensed outputs of the
photoelectric converting elements into digital sig-
nals,

a processing device coupled to said digital converting
means for processing the output of the photoelec-
tric converting elements converted into digital
values by means of the digital converting means in
accordance with a predetermined estimation func-
tion so as to determine an exposure value[.] and

control means for controlling the processing operation of
said processing device, said control means being opera-
ble for causing the processing device to select optional
elements whose outputs are to be utilized for the deter-
mination of the exposure value.

2. An exposure measurement system In accordance

with claim 1, further comprising;

an indication means electrically coupled to the pro-
cessing device for indicating the exposure value on
the basis of the exposure measurement information
produced by the processing device.

3. An exposure measurement system in accordance

with claim 1, said processing device comprising;

an addition circuit electrically connected with the
digital convertng means for summing a plurality of
the outputs of the photoelectrical converting ele-
ments converted into digital value,

a division circuit electrically coupled to the addition
circuit for dividing the value obtained from the
addition circuit by the number of the elements
whose outputs have been summed by the addition
circuit,

a processing circuit electrically coupled to the divi-
sion circuit for processing the exposure value in
accordance with the output value of the division
circuit.

4. An exposure measurement system in accordance

with claim 1, said processing device comprising;

a first addition circuit for summing all the outputs of
the photoelectric converting elements converted
into digital values, said circuit being electrically
coupled to the digital converting means,

a first division circuit for dividing the value obtained
from the first addition circuit by the total number
of the elements, said circuit being electrically cou-
pled to the first addition circuit,

a second addition circuit for summing a predeter-
mined number of the outputs of the photoelectric
converting elements converted into digital values
less than the total number of the outputs of the
photoelectric converting elements converted in
digital values, said circuit being electrically cou-
pled to the digital converting means,

a second division circuit for dividing the value ob-
tained from the second addition circuit by the num-
ber of the elements whose outputs have been
summed by the second addition circuit, said circuit
being electrically coupled to the second addition
circuit,
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selection means electrically coupled to both of the
division circuits for selecting the value from the
second division circuit when the difference be-
tween the value from the first division circuit and
that from the second division circuit is larger than
a predetermined value, and for selecting the value
from the first division circuit when the difference is
smaller than the predetermined value,

a processing circuit for processing the exposure value
on the basis of the output value selected by the
selection means, said circuit being electrically cou-
pled to the selection means.

3. An exposure measurement system in accordance

with claim [5] 4, further comprising:

switch means for actuating at least one of said first
addition and division circuits and second addition
and division circuits, said switch means being elec-
trically coupled to the first addition and division
circutts and second addition and division circuits.

6. An exposure control system comprising

a plurality of photoelectric converting elements each
for converting a portion of a light beam into an
electrical signal corresponding to a portion of the
light beam.

scanning means electrically coupled with said ele-
ments for sensing the outputs of the elements one
after another,

digital converting means coupled to said scanning
means for converting the sensed outputs of the
photoelectric converting elements into digital sig-
nals,

control means for controlling the processing operation of
said processing device, said control means being opera-
ble for causing the processing device to select optional
elements whose outputs are to be utilized for the deter-
mination of the exposure value, and

a processing device coupled to said digital converting
means for processing the output of the photoelec-
tric converting elements converted into digital
values by means of the digital converting means in
accordance with a predetermined estimation func-
tion so as to determine an exposure value, and

exposure adjusting means electrically coupled to the
processing device for adjusting the exposure value
on the basis of the exposure measurement informa-
tion produced by the processing device.

7. An exposure measurement system for a camera

comprising;

photoelectric converting means for converting light
beam into electrical signals, said means being ar-
ranged 1n the path of the light beam coming from a
photographic scene to be photographed by the
camera and comprising a number of photoelectric
converting elements for producing the electrical
outputs corresponding to the brightness of the
photographic scene,

series detecting means for sequentially sensing the
outputs of the photoelectric converting elements,
said means being electrically coupled to the photo-
electric converting means and sensing the outputs
of the photoelectric converting elements in se-
quence and transmitting the outputs of the photoe-
lectric converting elements one by one,

digital converting means for successively converting
the successive outputs of the detecting means into
digital values, said means being electrically cou-
pled to the output terminal of the photoelectric
converting means,

10

15

20

235

30

35

435

50

35

60

63

28

a processing device for determining the exposure
value by processing the outputs converted into
digital values by means of the digital converting
means in accordance with a predetermined estima-
tion function, so as to determine the exposure
value, said device comprising;

addition means for summing a plurality of the outputs
of the photoelectric converting elements converted
into digital values of the photoelectric converting
elements, said means being electrically coupled to
the digital converting means,

division means for dividing the value obtained from
the addition means by the number of the elements
whose outputs have been summed by the addition
means, said means being electrically coupled to the
addition means,

processing means for processing the exposure value
on the basis of the value obtained from the dividing
means, said means being electrically coupled to the
dividing means.

8. A camera capable of an exposure measurement by
converting the light beam coming from the photo-
graphic scene through a photo-taking optical system
into electrical signals comprising;

Image sensing means including a number of the pho-
toelectric converting elements, said means being
arranged 1n the path of the light beam coming
through the photo-taking optical system and pro-
ducing outputs corresponding to the brightness of
the photographic scene,

time series means for producing a time series of the
outputs of the photoelectric converting elements,
sald series means being electrically coupled to the
image sensing means and producing a time series of
the outputs of the photoelectric converting ele-
ments by transmitting the outputs of the photoelec-
tric converting elements one by one,

digital converting means for successively converting
the time series of the outputs of the photoelectric
converting elements produced by means of the
time series means into digital values, said means
being electrically coupled to the image sensing
means,

a processing device for determining the exposure
value by processing the outputs converted into
digital values by means of the digital converting
means in accordance with a predetermined estima-
tion function so as to determine the exposure value,
said device being electrically coupled to the digital
converting means[.] ., and

control means for controlling the processing operation of
said processing device, said control means being opera-
ble for causing the processing device to select optional
elements whose outputs are to be utilized for the deter-
mination of the exposure value.

9. A camera 1n accordance with claim 8 further com-

prising;

indication means for indicating the exposure value
determined by the processing device, said means
being electrically coupled to the processing device.

10. A camera in accordance with claim 8, further
comprising;

an exposure adjustment device for adjusting the expo-
sure 1n accordance with the exposure value deter-
mined by means of the processing device, said
device being electrically coupled to the processing
device.
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11. A camera in accordance with claim 8, said pro-

cessing device comprising;

an addition circuit for summing a plurality of the
outputs of the photoelectrical converting elements
converted into digital value, said circuit being elec-
trically coupled to the digital converting means,

a division circuit for dividing the value obtained from
the addition circuit by the number of the elements
whose outputs have been summed by the addition
circuit, said circuit being electrically coupled to the
addition circuit,

a processing circuit for processing the exposure value
in accordance with the value obtained from the
division circuit, said circuit being electrically cou-
pled to the division circuit.

12. A camera in accordance with claim 8, said pro-

cessing device comprising:

a first addition circuit for summing all the outputs of
the photoelectric converting elements converted
into digital values, said circuit bemng electrically
coupled to the digital converting means,

a first division circuit for dividing the value produced
by the first addition circuit by the total number of
the elements, said circuit being electrically coupled
to the first addition circuit,

a second addition circuit for summing a predeter-
mined number of outputs of the elements converted
into digital values less than the total number of the
outputs of the photoelectric converting elements
converted into digital values, said circuit being
electrically coupled to the digital converting
means,

a second division circuit for dividing the value pro-
duced by the second addition circuit by the number
of the elements whose outputs have been summed
by the second addition circuit, said circuit being
electrically coupled to the second addition circuit,

selection means for selecting the value produced by
the first division circuit or that produced by the
second division circuit, said selection means being
electrically coupled to both of the division circuits
s0 as to select the value produced by the second
division circuit when the difference between the
value produced by the first division circuit and that
produced by the second division circuit is larger
than a predetermined value, and select the value
produced by the first division circuit when the
difference is smaller than the predetermined value,

a processing circuit for processing the exposure value
in accordance with the value selected by the selec-
tion means, said circuit being electrically coupled
to the selection means.

13. A camera in accordance with claim 12, further

comprising;

switch means for actuating either the first addition
and division circuits or the second addition and
division circuits, said switch means being electri-
cally connected with the first and the second addi-
tion and division circuits.

14. A system comprising;

an image forming optical system, at least a part of said
optical system being movable along an optical axis
so as to form an image of an object at a predeter-
mined position,

photoelectric converting means for converting a light
beam into electrical signals, said converting means
being arranged at the predetermined position and
comprising a number of photoelectric converting
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elements each producing an electrical output cor-
responding to a portion of the light beam,

time series means coupled to the elements for produc-
ing a time series of the outputs of the photoelectric
converting elements, said series means being elec-
trically connected with the photoelectric convert-
ing elements and [ making] forming the time series
of the outputs of the photoelectric converting ele-
ments by successively transmitting the outputs of
the photoelectric converting elements,

digital converting means coupled to the photoelectric
converting means for successively converting the
time series outputs of the photoelectric converting
elements into digital values,

a processing device for processing the outputs of the
photoelectric converting elements converted into
digital values by means of the digital converting
means in accordance with a predetermined estima-
tion function so as to detect the focusing condition
of the image forming optical system, said device
being electrically coupled to the digital converting
means s0 as to produce focusing information of the
optical system by processing the outputs of the
photoelectric converting elements converted into
digital values in accordance with the predeter-
mined estimation function.

15. A system in accordance with claim 14, further

comprising:

indication means for indicating the focusing condi-
tion of the image forming optical system on the
basis of the focusing information produced by the
processing device.

16. A system according to claim 14, further compris-

Ing;

adjusting means for adjusting the image forming opti-
cal system in response to the output of the process-
ing device so that the object image 1s formable at
the predetermined position, said means being func-
tionally engaged with the image forming optical
system and electrically coupled to the processing
device.

17. A camera comprising:

a photo-taking optical system, at least a part of said
system being movable along an optical axis so as to
form an image of the object to be photographed at
a predetermined position,

image sensing means including a number of photoe-
lectric converting elements arranged on a same
plane, said sensing means being arranged at a posi-
tion optically equivalent to the predetermined posi-
tion and each element in said means producing an
electrical output corresponding to a portion of a
light beam coming through said optical system,

time series means for producing a time series of the
outputs of the photoelectric converting elements,
said time series means being electrically coupled to
the image sensing means and producing the time
series of the outputs by successively transmitting
the outputs of the photoelectric converting means,

digital converting means for successively converting
the time series outputs of the photoelectric con-
verting elements, into digital values, said convert-
ing means being electrically coupled to the image
sensing means,

a processing device for processing the outputs of the
photoelectric converting elements converted nto
digital values by means of digital converting means
in accordance with a predetermined estimation
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function so as to detect the focusing condition of

the optical system, said device being electrically
coupled to the digital converting means so as to
produce focusing information by processing the
outputs of the photoelectric converting elements
converted into digital values in accordance with
the predetermined estimation function.
18. A camera in accordance with claim 17, further
comprising;
indication means coupled to the processing device for
indicating the focusing condition of the photo-tak-
ing optical system in accordance with the focusing
information produced by the processing device.
19. A camera m accordance with claim 17, further
comprising;
adjusting means for adjusting the photo-taking opti-
cal system in accordance with the focusing infor-
mation produced by the processing device so that
the image of the object to be photographed may be
formed at the predetermined position, said adjust-
ing means being functionally engaged with the
movable part of the photo-taking optical system
and electrically connected with the processing
device.
20. A camera in accordance with claim 17, said pro-
cessing device comprising;
a processing circuit for producing the absolute values

of the differences between the outputs of pairs of

adjacent photoelectric converting elements con-
verted into digital values, said circuit being electri-
cally coupled to the digital converting means,

an integrating circuit for successively integrating the
values produced by the processing circuit, said
circuit being electrically coupled to the processing
circuit, |

a detecting circuit for detecting the maximum value
of the value produced by the integrating circuit
during the variation of the same in accordance with
the movement of the movable part of the photo-
taking optical system, said circuit being electrically
coupled to the integrating circuit and producing a
focusing signal when the maximum value of the
integrated values 1s detected.

21. A camera in accordance with claim 20, further

comprising;
driving means capable of responsing to the focussing

signal produced by the detecting circuit and of

moving the movable part of the photo-taking opti-
cal system along the optical axis, said driving
means being functionally engaged with the mov-
able part of the photo-taking optical system and
electrically coupled to the detecting circuit so as to
move the movable part of the photo-taking optical
system along the optical axis until the detecting
circuit produces the focussing signal.

22. A camera in accordance with claim 20, forther

comprising;
indication means for indicating the focussing condi-

tion relative to the object to be photographed, of

the photo-taking optical system in accordance with
the focussing signal produced by the detecting
circuit, said indication means being electrically
connected with the detecting circuit.

23. A system capable of both exposure measurement
and detection of focusing condition of an image forming
optical system settable along an optical axis to form an
image of an object at a predetermined position, compris-
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photoelectric converting means for converting a light
beam into electrical signals, said converting means
being arranged at the predetermined position, and
including a number of photoelectric converting
elements producing electric outputs corresponding
to the light beam, |

time series producing means coupled to said convert-
ing elements for producing a time series of the
outputs of the photoelectric converting elements
by successively transmitting the outputs of the
photoelectric converting elements,

digital converting means for successively converting
the time series outputs of the photoelectric con-
verting elements produced by the time series means
into digital values, said converting means being
electrically connected with the photoelectric con-
verting means,

a first processing device for processing the outputs of
the photoelectric converting elements converted
into digital values in accordance with a first prede-
termined estimation function so as to detect the
focusing condition of the optical system, said de-
vice being electrically connected with the digital
converting means,

a second processing device for processing the outputs
of the photoelectric converting elements converted
into digital values by means of the digital convert-
ing means on the basis of a second predetermined

estimation function, so as to determine an exposure
value, said second processing device being electri-

cally connected with the digital converting means.

24. A system in accordance with claim 23, further
comprising;

indication means coupled to the first processing de-

vice for indicating the focusing condition of the
image forming optical system in acordance with
the focus point detection information produced by
the first processing device.

25. A system in accordance with claim 23, further
comprising;

indication means for indicating the exposure value

determined by the exposure measurement informa-
tion produced by the second processing device,
said means being electrically connected with the
second processing device.

26. A system for exposure measurement and focus
adjustment of an image forming optical system settable
along an optical axis to form an image of an object at a
predetermined position, comprising

photoelectric converting means for converting a light

beam into electrical signals, said converting means
being arranged at the predetermined position, and
including a number of photoelectric converting
elements producing electric outputs corresponding
to the light beam,

time series producing means coupled to said convert-

ing elements for producing a time series of the
outputs of the photoelectric converting elements
by successively transmitting the outputs of the
photoelectric converting elements,

digital converting means for successively converting

the time series output of the photoelectric convert-
ing elements produced by the time series means
into digital values, said converting means being
electrically connected with the photoelectric con-
verting means,

'~ a first processing device for processing the outputs of
the photographic converting elements converted
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into digital values in accordance with a first prede-
termined estimation function so as to detect the
focusing condition of the optical system, said de-
vice being electrically connected with the digital
converting means,

a second processing device for processing the outputs
of the photoelectric converting elements converted
into digital values by means of the digital convert-
ing means on the basis of a second predetermined
estimation function, so as to determine an exposure
value, said second processing device being electri-
cally connected with the digital converting means,
and

adjusting means for adjusting the image forming opti-
cal system in accordance with the output of the
first processing device, so that the image of the
object may be formed at the predetermined posi-
tion, said means being functionally engaged with
the image forming optical system and electricaily
connected with the first processing device.

27. A system for exposure control and detection of
focusing condition of an image forming optical system
setting along an optical axis to form an image of an
object at a predetermined position, comprising

photoelectric converting means for converting a light
beam into electrical signals, said converting means
being arranged at the predetermined position, and
including a number of photoelectric converting
elements producing electric outputs corresponding
to the light beam,

time series producing means coupled to said convert-
ing elements for producing a time series of the
outputs of the photoelectric converting elements
by successively transmitting the outputs of the
photoelectric converting elements,

digital converting means for successively converting
the time series outputs of the photoelectric con-
verting elements produced by the time series means
into digital values, said converting means being

electrically connected with the photoelectric con- 40

verting means,

a first processing device for processing the outputs of

the photoelectric converting elements converted
into digital values in accordance with a first prede-
termined estimation function so as to detect the
focusing condition of the optical system, said de-
vice being electrically connected with the digital
converting means,

a second processing device for processing the outputs
of the photoelectric converting elements converted
into digital values by means of the digital convert-
ing means on the basis of a second predetermined
estimation function, so as to determine an exposure
value, said second processing device being electri-
cally connected with the digital converting means,
and

exposure adjusting means for adjusting the exposure
value on the basis of the exposure measurement
information produced by the second processing
device, said means being electrically connected
with the second processing devices.

28. A camera capable of both exposure measurement
and focus point detection of a photo-taking optical sys-
tem settable along an optical axis so as to form an image
of an object at a predetermined position comprising;

image sensing means having a number of photoelec-
tric converting elements arranged a same plane,
said sensing means being arranged at a position
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optically equivalent to the predetermined position
and each element in said means producing an elec-
trical output corresponding to a portion of a light
beam coming through the optical system from the
object,

time series means for producing a time series of the

outputs of the photoelectric converting elements
said means being electrically connected with the
image sensing means and producing the time series
of the photoelectric converting elements by succes-
sively delivering the outputs of the photoelectric
converting elements,

digital converting means for successively converting

the time series outputs of the photoelectric con-
verting elements produced by the time series means
into digital values, said means being electrically
connected with the image sensing means,

a first processing device for processing the outputs of

the photoelectric converting elements converted
into digital values by means of the digital convert-
ing means, in accordance with a first predeter-
mined estimation function, so as to detect the fo-
cusing condition of the optical system, said device
being electrically connected with the digital con-
verting means and producing focusing detection
information of the optical system by processing the
outputs of the elements converted into digital val-
ues in accordance with the first estimation func-
tion,

a second processing device for processing the outputs

of the photoelectric converting elements converted
into digital values by means of the digital convert-
Ing means in accordance with a second predeter-
mined estimation function, so as to determine the
exposure value, said device being electrically con-
nected with the digital converting means and pro-
ducing the exposure measurement information by
processing the outputs of the elements converted
into digital values in accordance with the second
estimation function.

29. A camera in accordance with claim 28, said first

processing device comprising;

a processing circuit for producing the absolute values

of the differences between the outputs of pairs of
adjacent photoelectric converting elements con-
verted into digital values, said circuit being electri-
cally coupled to the digital converting means,

an integrating circuit for successively integrating the

values produced by the processing circuit, said
circuit being electrically coupled to the processing
circuit,

a detecting circuit for detecting the maximum value

of the value produced by the integrating circuit
during the variation of the same in accordance with
the movement of the movable part of the photo-
taking optical system, said circuit being electrically
coupled to the integrating circuit and producing a
focusing signal when the maximum value of the
integrated value is detected.

- 30. A camera 1n accordance with claim 29, further
comprising;

driving means capable of responsing to the focussing

signal produced by the detection circuit and of
moving the movable part of the optical system
along the optical axis, said means being function-
ally engaged with the movable part of the optical
system and electrically connected with the detect-
ing circuit, so as to move the movable part of the
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optical system along the optical axis until the de-
tecting circuit produces the focussing signal.

31. A camera in accordance with claim 29, further

comprising;

indication means for indicating the focussing condi-
tion relative to the object to be photographed, of
the optical system in accordance with the focussing
signal produced by the detecting circuit, said
means being electrically connected with the detect-
ing circuit.

32. A camera in accordance with claim 28, said sec-

ond processing device comprising:

an addition circuit for successively adding the out-
puts of the photoelectric converting elements con-
verted into digital values, said circuit being electri-
cally connected with the digital converting means,

a dividing circuit for dividing the values obtained
from the addition circuit by the total number of the
photoelectric converting elements, said dividing
circuit being electrically connected with the addi-
tion circuit,

a processing circuit for processing the exposure value
in accordance with the value obtained from the
dividing circuit.

33. A camera in accordance with claim 32, further

comprising;

indication means for indicating the exposure value on
the bases of the value obtained from the processing
circuit, said indication means being electrically
connected with the processing circuit.

34. A camera in accordance with claim 32, further

comprising;

exposure adjusting means for adjusting the exposure
on the basis of the value obtained from the process-
Ing circuit, said adjusting means being electrically
connected with the processing circuit.

35. A system capable of [either]} exposure measure-

ment [or the] and detection of focusing condition of
an optical system comprising;
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a plurality of photoelectric converting elements for 40

converting light beam into electrical signals, each
photoelectric converting element producing an
electrical output corresponding to a portion of the
light beam,

[ sequential sensing) time series output means for
successively transmitting the outputs of successive

45

ones of the photoelectric converting elements, said -

Lsensing] time series output means being electri-
cally connected with the photoelectric converting
elements,

digital converting means for converting the outputs
successively transmitted by means of the [sens-
ing} time series output means, of the photoelectric
converting elements into digital values,

a processing device for processing the outputs of the
photoelectric converting clements converted in
digital values by means of the digital converting
means [either] in accordance with a first prede-
termined estimation function so as to determine a
exposure value, [or] and in accordance with the
predetermined second estimation function so as to
detect the focusing condition of the optical system,
said device being electrically connected with the
digital converting means in such a manner that
[ either] exposure measurement information [or]}
and focusing condition information [is} are pro-

duced by processing the outputs of the photoelec-
tric converting elements converted into digital
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value in accordance with [either of ] the estima-
tion functions control means for controlling the pro-
cessing device to operate for either focus detection or
exposure measurement.

36. A system capable of either exposure measurement
or detection of focusing condition of an image forming
optical system at least one part of which is movable
along an optical axis so as to form an image of an object
at a predetermined position, comprising

photoelectric converting means for converting light
beam into electrical signals, said means being ar-
ranged at the predetermined position and including

a plurality of photoelectric converting elements, each
element producing an output corresponding to a
portion of the input light beam,

time series means for making a time series of the
outputs of the photoelectric converting elements,
said means being electrically connected with the
photoelectric means, so as to make the time series
of the outputs of the photoelectric converting ele-
ments by successively delivering the outputs of the
elements one by one,

digital converting means for successively converting
the time series outputs, of the photoelectric ele-
ments into digital values, said means being electri-
cally connected with an output terminal of the
photoelectric converting means,

a processing device for processing the outputs of the
photoelectric converting elements converted in
digital values by means of the digital converting
means either in accordance with a first predeter-
mined estimation function, so as to determine the
exposure value or in accordance with a second
predetermined estimation function, so as to detect
the focusing condition of the optical system, said
device being electrically connected with the digital
converting means in such a manner that either the
exposure measurement information or information
relating with the focusing condition is produced by
processing the outputs of the photoelectric con-
verting elements converted mto digital values, of
the photoelectric converting elements in accor-
dance with either of the estimation functions[.].
and control means for controlling said processing
device, said control means causing the processing
device to operate for either the focus detection or expo-
sure measurement.

J7. A camera capable of [either] exposure measure-
ment Jor] and detection of focusing condition of
image forming optical system by converting the light
beam into electrical signal comprising:

image sensing means including a plurality of photoe-
lectric converting elements arranged on the same
plane, said means being arranged at a position, at
which light coming through the optical system can

be caught, each photoelectric converting elements
producing an output corresponding to a portion of

the light,

time series means for successively delivering the out-
puts of the photoelectric converting elements, said
means being electrically connected with the image
sensing means,

digital converting means for successively converting
the outputs successively delivered by means of the
time series means, of the photoelectric converting
elements into digital values, said means being elec-

trically connected with an output terminal of the
image sensing means,
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a processing device for processing the outputs con-
verted in digital value by means of the digital con-
verting means, of the photoelectric converting
elements [either] in accordance with a first pre-
determined estimation function, so as to determine
the exposure value [or] and in accordance with a
second predetermined estimation function, so as to
detect the focusing condition of the optical system,
said device being electrically connected with the
digital converting means, receiving the outputs
converted into digital values, of the photoelectric
converting elements and producing [either} ex-
posure measurement information [or the estima-
tion functions and information relating with the
focusing condition of the photographic optical

3
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system by processing the outputs in accordance

with [either of ] the estimation functions and con-
trol means for controlling the processing device to
operate for either focus detection or exposure mea-
surement.
38. For a camera capable of exposure measurement in
an optional zone of a photographic scene and having
means for setting one or more other exposure factors; an
exposure regulating arrangement, comprising;
image sensing means including a plurality of photoe-
lectric converting elements regularly arranged on a
same plane, said sensing means being arranged at a
position in the path of a light beam from the photo-
grahic scene, each of said converting elements
producing an electrical signal corresponding to a
portion of the light beam, |
time series means for making a time series of the
outputs of said photoelectric converting elements,
said time series means being electrically connected
with said image sensing means so as to make a time
series of the outputs of the converting elements by
successively delivering the outputs of the convert-
ing elements in accordance with the order of the
arrangement of the converting elements,

brightness determining means for detecting the
brightness of the photographic scene on the basis of
the outputs of the photoelectric converting ele-
ments, said brightness detecting means being elec-
trically connected with the image sensing means
and detecting the brightness of the photographic
scene by processing at most all the outputs of the
photoelectric converting elements, control means
Jor controlling the detecting operation of said bright-
ness determining means, said control means being
operable for causing the brightness determining
means to select optional elements whose outputs are to
be processed for brightness detection, and exposure
determining means for determining an exposure
value on the basis of the output of said brightness
detecting means and one or more of the other pre-
set exposure factors, said exposure determining
means being electrically connected with the bright-
ness detecting means.

39. In a device comprising:

sensing means including a plurality of sensing elements,

each providing an electrical signal corresponding to
radiation energy incident thereon, said sensing means
being arranged to receive an image to provide an
electrical output corresponding to the radiation energy
distribution of the image thereon; and

a circuit system responsive to the electrical output of said

sensing means to provide an output signal indicative of
sharpness of the image on the sensing means;
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lime seriation output means for causing said sensing
means to provide as the output thereof the electrical
signals of the respective sensing elements in a time-
seriated manner; |

wherein said circuit system includes:

first circuit means for receiving the time-seriated output
of said sensing means to detect, in a time-seriated
manner, variations in the radiation energies between
close positions in the image and for providing output
signals indicating said variations in a time-seriated
manner; and

second circuit means receiving the time-seriated output
signals of said first circuit menas to detect the sharp-
ness of the image on said sensing means, said second
circuit means providing said output signal indicative
of the image sharpness on the basis of the time-
seriated output signals of the first circuit means and
being arranged to provide said output signal indicative
of the image sharpness by integrating said variations
in the radiation energies on the basis of the time-
seriated output signals of said first circuit means.

40. The device according to claim 39, wherein said time
seriation output means is pulse controlled means which is
operable, in response to supplied control pulses, to feed the
electrical signal of each of the sensing elements in said
sensing means to said circuit system in a time-seriated
mananer.

41. The device according to claim 40, wherein said sens-
ing means includes an array of a plurality of addressable
sensing elements, and said time seriation output means is
address means for addressing, in response to the supplied
control pulses and in a time-seriated manner, the respective
sensing elements in said sensing means to feed the electri-
cal signal of each of the sensing elements in the sensing
means to said circuit system in a time-seriated manner.

42. The device according to claim 39, wherein said first
circuit means includes:

delay means receiving the time-seriated output of said
sensing means and delaying the same for a predeter-
mined time; and

detecting means receiving the time-seriated output of the
sensing means and the delayed output provided by
said delay means and detecting the variation in the
radiation energies between each of two close positions
in the image on the basis of the and delayed outputs of
said sensing means and said delay means, said detect-
ing means providing absolute value signals indicating
said variations in a time-seriated manner;

and said second circuit means includes;

integration means receiving the time-seriated absolute
value signals provided by said detecting means in said
first circuit means and integrating the absolute value
signals to provide said output signal indicative of the
image sharpness.

43. A device for detecting sharpness of an image formed

by an image forming optical system, comprising:

(A) scanning type image sensing means having a plural-
ity of sensing elements, each providing an electrical
signal corresponding to radiation energy incident
thereon, said sensing means being arranged to receive
the image formed by said optical system to provide a
time-seriated scanned image signal corresponding to
the radiation energy distribution of the image thereon;
and |

(B) a circuit system receiving the time-seriated scanned
image signal provided by said sensing means to detect
the sharpness of the image on the sensing means, said
circuit system including:



Re. 31,370

39

(B-1) first circuit means receiving said scanned image
signal to detect, in a time-seriated manner, variations
in the radiation energies between close positions in the
image, said first circuit means providing output sig-
nals indicating said variations in a time-seriated man-
ner; and

(B-2) second circuit means receiving the time-seriated
output signals of said first circuit means to detect the
sharpness by integrating said variations in the radia-
tion energies of the image on said sensing means, said
second circuit means providing an electrical output
indicative of the image sharpness on the basis of said
time-seriated output signals of the first circuit means.

44. A device according to claim 43, wherein said scan-
ning type image sensing means includes time seriation
output means to provide as an output of the sensing means
the electrical signals of the respective sensing elements in a
time-seriated manner.

45. A device according to claim 44, wherein said time
seriation output means is pulse controlled means which is
operable, in response to supplied control pulses, to feed the
electrical signal of each of the sensing elements to said
circuit system in the time-seriated manner.

46. A device according to claim 45, wherein said sensing
means has an array of a plurality of addressable sensing
elements, and said time seriation output means is address
means for addressing, in response to the supplied control
pulses and in a time-seriated manner, the respective sensing
elements to feed the electrical signal of each of the sensing
elements to said circuit system in a time-seriated manner.

47. A device according to claim 43, wherein said first
circuit means in said circuit system s so arranged as to
detect, in a time-seriated manner, the variations in the
radiation energies between each of two close positions in the
image, and said second circuit means in said circuit system
is so arranged as to provide said electrical output indicative
of the image sharpness by integrating said variations in the
radiation energies on the basis of the time-seriated output
signals of said first circuit means.

48. A device according to claim 47, wherein said first
circuit means includes:

delay means receiving the time-seriated scanned image

signal provided by said sensing means and delaying
the same for a predetermined time; and

detecting means receiving the time-seriated scanned

image signal provided by the sensing means and the
delayed output provided by said delay means and
detecting the variation in the radiation energies be-
tween each of the two close positions in the image on
the basis of the and delayed image signals of said
sensing means and said delay means, said detecting
means providing absolute value signals indicating said
variations in a time-seriated manner;

and said second circuit means includes:

integtration means receiving the time-seriated absolute

value signals provided by said detecting means in said
first circuit means and integrating the absolute value

10

15

20

25

30

35

45

50

55

signals to provide said electrical output indicative of 60

the image sharpness.

49. A device for detecting sharpness of an image formed

by an image forming optical system, comprising:

sensing means including a plurality of sensing elements,
each providing an electrical signal corresponding to
radiation energy incident thereon, said sensing means
being arranged to receive the image formed by said
optical system to provide an electrical output corre-
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sponding to radiation energy distribution of the image
thereon;

a circuit system receiving the electrical output of said
sensing means to detect the sharpness of the image on
the sensing means, said circuit system including:

first circuit means receiving the electrical output of the
sensing means to detect variations in the radiation
energies between close positions in the image, said first
circuit means providing output signals indicating said
variations;, and

second circuit means receiving output signals of said first
circuit means to detect the sharpness of the image on
said sensing means, said second circuit means provid-
ing an output signal indicative of the image sharpness
by integrating said variations in the radiation energies
on the basis of the output signals of the first circuit
means; and

time seriation output means for causing said sensing
means to provide as the output thereof the electrical
signals of the respective sensing elements in a time-
seriated manner.

30. The device according to claim 49, wherein said time
seriation output means is pulise controlled means which is
operable, in response to supplied control pulses, to feed the
electrical signal of each of the sensing elements in said
sensing means to said circuit system in a time-seriated
manner.

51. The device according to claim 50, wherein said sens-
ing means includes an array of a plurality of addressable
sensing elements, and said time seriation output means is
address means for addressing, -in response to the supplied
control pulses and in a time-seriated manner, the respective
sensing elements in said sensing means to feed the electri-
cal signal of each of the sensing elements in the sensing
means to said circuit system in a time-seriated manner.

32. The device according to claim 49, wherein said first
circuit means in said circuit system is so arranged as to
receive the time-seriated output of said sensing means to
detect, in a time-seriated manner, the variations in the
radiation energies between the close positions in the image,
said first circuit means providing output signals indicating
said variations in a time-seriated manner; and second
circuit means in said circuit system is so arranged as to
receive the time-seriated output signals of said first circuit
means to detect the sharpness of the image on said sensing
means, said second circuit means providing said output
signal indicative of the image sharpness on the basis of the
time-seriated output signals of the first circuit means.

33. The device according to claim 32, wherein said sec-
ond circuit means is so arranged as to provide said output
signal indicative of the image sharpness by integrating said
variations in the radiation energies on the basis of the
time-seriated output signals of said first circuit means.

4. The device according to claim 33, wherein said first
circuit means includes:

delay means receiving the time-seriated output of said
sensing means and delaying the same for a predeter-
mined time; and

detecting means receiving the time-seriated output of the
sensing means and the delayed output provided by
said delay means and detecting the variation in the
radiation energies between each of two close positions
in the image on the basis of the and delayed outputs of
said sensing means and said delay means, said detect-
ing means providing absolute value signals indicating
said variations in a time-seriated manner;

and said second circuit means includes:
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integration means receiving the time-seriated absolute
value signals provided by said detecting means in said
first circuit means and integrating the absolute value
signals to provide said output signal indicative of the
image sharpness.

55. A device for detecting a focus of an image forming
optical system which is adjustable along an optical axis
thereaf, onto an object, comprising:

(A) scanning type image sensing means having a plural-
ity of sensing elements, each providing an electrical
signal corresponding to radiation energy incident
thereon, said sensing means being arranged to receive
an image of the object formed by the optical system to
provide a time-seriated scanned image signal corre-
sponding to the radiation energy distribution of the
image thereon, and

(B) a circuit system receiving the time-seriated scanned
image signal provided by said sensing means to detect
the focus of said optical system onto the object, said
circuit system including:

(B-1) first circuit means receiving said scanned image
signal to detect, in a time-seriated manner, variations
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60. A device according to claim 59, wherein said sensing
means is so arranged as 1o receive the image of the object
formed by the optical system at a position corresponding to
a predetermined focal plane of the optical system so that
said characteristic output of the second circuit means indi-
cates the maximum image sharpness on said predeter-
mined focal plane.

61. A device according to claim 60, wherein said second
circuit means is so arranged as to provide a maximum
output as said characteristic output when the image sharp-
ness on said predetermined focal plane reaches maximum,
and said third circuit means is so arranged as to detect

-~ whether the output of said second circuit means reaches
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in the radiation energies between close positions in the

image, said first circuit means providing output sig-
nals indicating said variations in a time-seriated man-
ner,

(B-2) second circuit means receiving the time-seriated
output signals of said first circuit means to detect the
sharpness of the image, said second circuit providing
an electrical output by integrating said variations in
the radiation energies on the basis of the output signals
of the first circuit means, said electrical output having
a characteristic by accumulating correlation informa-
tion on the basis of the output signals of said correla-
tion detecting means when the optical system Is prop-
erly focused onto the object; and

(B-3) third circuit means for detecting whether the out-
put of said second circuit means has the characteristic
as the optical system is adjusted along the optical axis.

36. A device according to claim 33, wherein said scan-
ning type image sensing means includes time seriation
output means to provide as an output of the sensing means
the electrical signals of the respective sensing elements in a
time-seriated manner. | |

37. A device according to claim 56, wherein said time
seriation output means is pulse controlled means which is
operable, in response to supplied control pulses, to feed the
electrical signal of each of the sensing elements to said
circuit system in a time-seriated manner.

J8. A device according to claim 57, wherein said sensing
means has an array of a plurality of addressable sensing
elements, and said time seriation output means is address
means for addressing, in response to the supplied control
pulses and in a time-seriated manner, the respective sensing
elements to feed the electrical signal of each of the sensing
elements to said circuit system in a time-seriated manner.

39 A device according to claim 55, wherein said first
circuit means in said circuit system is so arranged as to
detect, in a time-seriated manner, the variations in the
radiation energies between each of two close positions in the
image, and said second circuit means in said circuit system
is so arranged as to provide an electrical output indicative
of the image sharpness by integrating said variations in the
radiation energies on the basis of the time-seriated output
signals of said first circuit means.
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maximum as the optical system is adjusted along the opti-
cal axis.

62. A device according to claim 61, wherein said first

circuit means includes:

delay means receiving the time-seriated scanned image
signal provided by said sensing means and delaying
the same for a predetermined time; and

detecting means receiving the time-seriated scanned
image signal provided by the sensing means and the
delayed output provided by said delay means and
detecting the variation in the radiation energies be-
tween each of the two close positions in the image on
the basis of the and delayed image signals of said
sensing means and said delay means, said detecting
means providing absolute value signals indicating said
variations in a time-seriated manner;

and said second conduit means includes:

integration means receiving the time-seriated absolute
value signals provided by said detecting means in said
first circuit means and integrating the absolute value
signals to provide said electrical output indicative of
the image sharpness.

63. A system for detecting sharpness of an image formed

by an image forming optical system, comprising:

(A) scanning type image sensing means having a plural-
ity of sensing elements, each for receiving a different
image portion of said image and for providing an
electrical signal corresponding to said image portion,
said sensing means being arranged to receive the
image formed by the optical system to provide as an
output indicative of imaging condition of the image
the electrical signals of the respective elements in a

time-seriated manner;

(B) means for detecting, on the basis of the output of said
sensing means, correlation between each of two close
image portions of the image in a time-seriated man-
ner, said correlation detecting means providing a
time-seriated electrical output indicative of the corre-
lation,; and

(C) means receiving the output of said correlation detect-
ing means and providing a resultant output indicative
of the sharpness of the image formed by the optical
system in a digital word.

64. In a focusing system, a focus detecting device com-

prising:

(A) sensing means having a plurality of radiation sensi-
tive elements, each providing an electrical signal cor-
responding to radiation incident thereon, said sensing
means being disposed at a position corresponding to at
least near a predetermined focal plane on which an
image of an object is to be focused, so as to receive
radiation distribution which changes with the change
in the focusing condition of the focusing system;

(B) means for causing said sensing means to provide as
an output indicative of said radiation distribution the
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electrical signals of the respective elements in a time
seriated manner;

(C) means for detecting, on the basis of the output of said
sensing means, correlation of radiation distribution
between each of two close positions in said focal plane,
said correlation detecting means providing electrical
signals indicative of the correlations; and

(D) means receiving the electrical signals from said
correlation detecting means and providing a resultant
output indicative of the focusing condition of the fo-
cusing system.

65. A jfocus detecting device according to claim 64,
wherein said correlation detecting means provides each
electrical signal indicative of each correlation in a digital
word.

66. A focus detecting device according to claim 65,
wherein said correlation detecting means provides the elec-
trical signals in a time-seriated manner.

67. A focus detecting device according to one of claims
64 to 66, wherein said resultant output providing means
provides the resultant output in a digital word.

68. An exposure measurement system comprising:

(A) light sensing means including a plurality of sensing
elements, each for receiving a portion of a light and for
providing an electrical signal corresponding to said
portion of the light;

(B) time seriation means for causing said sensing means

to provide as an output thereof the electrical signals of

the respective sensing elements in a time-seriated
manner; and

(C) processing means receiving the time-seriated output
of said sensing means and processing at most all the
electrical signals of said sensing elements 1o deter-
mine an exposure value; and

(D) control means for controlling the signal processing
operation of said processing means, said control
means being operable for causing the processing
means to select optional elements whose electrical
signals are to be processed for the determination of the
exposure value.

69. An exposure measurement system according to claim
08, wherein said processing means determines the exposure
value on the basis of the output of said sensing means and
one or more other exposure factors.

70. An exposure measurement system according to
claims 68 or 69, wherein said processing means provides a
resultant output indicative of the determined exposure
value in a digital word.
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71. A system for exposure measurement and detection of sg

Jocusing condition of an image forming optical system onto
an object, comprising:

(A) sensing means including a plurality of sensing ele-
ments, each providing an electrical signal correspond-
ing to a portion of a light incident thereon, said sens-
ing means being arranged to receive an image of the
object formed by said optical system;

(B) time seriation means for causing said sensing means

to provide as an output thereof the electrical signals of
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(E) sequence control means for controlling operations of
said time seriation means and said first and second
processing means, said sequence control means firstly
causing said time seriation means and one of said first
and second processing means to operate for one of said
Jocus detection and exposure determination and after
the termination of said one of focus detection and
exposure determination causing the time seriation
means and the other of said first and second process-
ing means 1o operate for the other of said focus detec-
tion and exposure determination.

72. A system according to claim 71, wherein said se-
quence control means firstly causes said first processing
means to operate for the focus detection and after the
termination of the focus detection by the first processing
means causes said second processing device to operate for
the exposure determination.

73. A system according to claim 71, wherein said first
processing means provides a resultant output indicative of
the focusing condition of the optical system in a digital
word,

74. A system according to claim 71 or 73, wherein said
processing means provides a resultant output indicative of
the determined exposure value in a digital word.

73. A system for exposure measurement and detection of
Jocusing condition of an image forming optical system onto
an object, comprising:

(A) sensing means including a plurality of sensing ele-
ments, each providing an electrical signal correspond-
ing to a portion of a light incident thereon, said sens-
ing means being arranged to receive an image of the
object formed by said optical system; |

(B) time seriation means for causing said sensing means
to provide an output thereof the electrical signals of
the respective sensing elements in a time-seriated
manner;

(C) processing means receiving the output of said sensing
means and processing said output for focus detection
and for exposure determination, said processing
means being selectively operable in a first operation
mode for detection of the focusing condition of the
optical system on the basis of said output and in a
second operation mode for determining an exposure
value on the basis of said output; and

(D) sequence control means for controlling operations of
said time seriation means and said processing means,
said sequence control means firstly causing the time
seriation means to operate and the processing means
lo operate in one of said first and second operation
modes for one of said focus detection and exposure
determination and after the termination of said one of
the focus detection and exposure determination caus-
ing again the time seriation means to operate and the
processing means to operate in the other of said first
and second operation modes for the other of said focus
detection and exposure determination.

70. A system according to claim 75, wherein said se-
quence control means firstly causes said processing means

the respective sensing elements in a time-seriated 60 o operate in said first operation mode for the focus detec-

manner;

(C) first processing means receiving the time-seriated
output of said sensing means and processing said
output to detect the focusing condition of the optical
system onto the object; |

(D) second processing means receiving the time-seriated
output of said sensing means and processing said
output to determine an exposure value; and

65

tion and after the termination of the focus detection causes
the processing means to operate in said second operation
mode for the exposure determination. |

77. A system according to claim 75 or 76, wherein said
processing means provides a first output indicative of the

Jocusing condition of the optical system and a second out-

put indicative of the determined exposure value in digital
words.



Re. 31,370

45

78. A system capable of either of exposure measurement
or detection of focusing condition of an image forming
optical system onto an object, comprising:

(A) sensing means including a plurality of sensing ele-
ments, each providing an electrical signal correspond-
ing to a portion of a light incident thereon, said sens-
ing means being arranged to receive an image of the
object formed by said optical system;

(B) time seriation means for causing said sensing means
1o provide as an output thereof the electrical signals of
the respective sensing elements in a time-seriated
manner;

(C) processing means receiving the output of said sensing
means and processing said output for either of detect-
ing focusing condition of the optical system or deter-
mining an exposure value, said processing means
providing focusing condition information or exposure
value information on the basis of the output of the
sensing means; and

(D) control means for controlling said time seriation
means and said processing means, said control means
causing the time seriation means and the processing
means to operate for either of the focus detection or
exposure determination.

46

79. A system according to claim 78, wherein said pro-
cessing means provides said focusing condition information
or exposure value information in a digital word.

80. In a focusing system, a focus detecting device com-
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(A) sensing means having a plurality of radiation sensi-
tive elements, each providing an electrical signal cor-
responding to radiation incident thereon, said sensing
means being disposed at a position corresponding to at
least near a predetermined focal plane on which an
image of an object is to be focused, so as to receive
radiation distribution which changes with the change
in the focusing condition of the focusing system;

(B) means for causing said sensing means to provide as
an output indicative of said radiation distribution the
electrical signals of the respective elements in a time
seriated manner;

(C) means for detecting, on the basis of the output of said
sensing means, correlation of radiation distribution
between each of two close positions in said focal plane,
said correlation detecting means providing electrical
signals indicative of the correlation; and

(D) means receiving the electrical signal from said corre-
lation detecting means and providing a resulting out-
put indicative of the focusing condition of the focusing
system by accumulating correlation information on
the basis of the output signals of said correlation de-

tecting means.
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