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(57) ABSTRACT 

A camera capable of blurring correction includes an accel 
eration sensor detecting camera-shake amount, and a blur 
ring correcting device correcting blurring of image on the 
basis of the sensor output. When a lens of the camera is 
driven for automatic focusing, the blurring is not corrected 
using an output of the acceleration sensor. Accordingly, 
blurring is not Wrongly corrected. 
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CAMERA CAPABLE OF CORRECTING 
BLURRING 

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

[This application is a continuation of application Ser. No. 
07/618,961, ?led Nov. 28, 1990, noW abandoned] 

This application is a divisional of application Ser No. 
08/439,183, ?led May 11, 1995, now US. Pat. No. Re 
35,583, which is a reissue of application Ser No. 07/758, 
309, ?ledAug. 28, 1991 (now US. Pat. No. 5,210,563, which 
was surrendered on Sep. 6, 1996), which is a continuation 
of application Ser. No. 07/618,961, ?led Nov. 28, 1990, now 
abandoned. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to cameras capable of cor 
recting blurring occurring due to camera movement or 
camera-shake (hereinafter referred to as blurring), and par 
ticularly to cameras capable of blurring correction Which can 
perform automatic focusing control (hereinafter referred to 
as 

Description of the Related Art 

Cameras capable of correcting blurring have been pro 
posed recently. As a camera-shake sensor in a camera 
capable of blurring correction, one Which employs an angu 
lar velocity sensor is possible. The blurring correction is 
performed by detecting camera-shake amount of a camera 
employing an angular velocity sensor and driving a lens to 
correct it. 

Recent cameras have an AF function. In a camera having 

an AF function, a lens is automatically driven for focusing 
on an object. Then, acceleration noise is produced in the 
camera-shake detecting sensor due to vibration of the motor 
and vibration of the driving mechanism. It Was then recog 
niZed that the blur is not properly corrected because correct 
angular velocity outputs cannot be obtained accordingly. 

Furthermore, in a camera capable of blurring correction, 
the blurring amount of image of an object to be photo 
graphed on ?lm is corrected in exposure of the ?lm. In order 
to correct the blurring amount of the object on the ?lm, a 
blurring amount correcting lens provided in a group of 
lenses is driven at a speed necessary for correction. 

In a camera capable of hand-shake correction, the hand 
shake is corrected as described above. As compared to the 
performance of the blurring correcting means, hoWever, the 
speed required for correction of a correcting lens for hand 
shake correction is sometimes too fast for correction, or 
sometimes the amount to be corrected is so large that the 
correction is made insuf?ciently. In these cases, even With a 
camera having correcting means, there is a problem that the 
hand-shake cannot be suf?ciently corrected, so that blurring 
exists in a picture. 

In addition, cameras capable of ?ashlight emission and 
blurring correction have been proposed recently. Only one 
poWer source place generally exists in a camera, so that 
boosting for ?ash and driving of blurring detecting sensors 
are generally performed using a single poWer source in a 
camera capable of ?ashlight emission and blurring correc 
tion. 
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2 
When a ?ash circuit is boosted by a poWer source, the 

voltage of a battery is likely to ?uctuate, so that a problem 
might occur that the data provided by a shake detecting 
sensor such as an angular velocity sensor is not correct due 
to the in?uence. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
perform blurring correction correctly in a camera capable of 
detection of camera-shake. 

It is another object of the present invention to perform 
blurring correction as much as possible in a camera capable 
of detection of camera-shake. 

The above objects of the present invention are attained by 
a camera capable of camera-shake detection including the 
folloWing elements. That is, a camera according to the 
present invention includes a camera-shake amount detecting 
sensor for detecting a camera-shake amount of said camera, 
a blurring corrector for correcting blurring of said camera on 
the basis of said camera-shake amount, a focus adjusting 
optical system for focusing on an object image, a driver for 
driving the optical system, and a controller for controlling 
the driver and the blurring corrector so that the blurring 
corrector does not use outputs of the camera-shake detecting 
sensor When the optical system is being driven. 

In the period in Which vibration noises are produced 
because the optical system is driven, the blurring correcting 
device does not use outputs of the camera-shake detecting 
sensor. Accordingly, Wrong detection of blurring amounts is 
avoided. As a result, in a camera capable of camera-shake 
detection, correct blurring correction is possible. 

Preferably, a camera according to the present invention 
includes an exposure amount controller for controlling expo 
sure to ?lm, a camera-shake detecting sensor for detecting 
said camera-shake amount, a blurring corrector for correct 
ing image blurring caused by the camera-shake in response 
to an output of the camera-shake detecting sensor, a deter 
mining device for determining Whether the camera-shake 
can be properly corrected or not, an auxiliary light means for 
lighting the object, and a controller for making the auxiliary 
lightening device emit light When the determining device 
determines that the camera-shake cannot be properly cor 
rected in the exposure. 

Generally, a blurring amount is expressed as a product of 
exposure time and blurring velocity. When the above 
identi?ed exposure time or blurring velocity exceeds a 
correctable amount, the determination device determines 
that blurring correction is impossible. In this case, the 
blurring amount can be reduced by reducing the exposure 
time. If the exposure time is reduced at that time, hoWever, 
the exposure amount decreases. Therefore, in the present 
invention, ?ashlight is emitted to compensate for the insuf 
?cient exposure amount due to the decrease in exposure 
time. 

The foregoing and other objects, features, aspects and 
advantages of the present invention Will become more 
apparent from the folloWing detailed description of the 
present invention When taken in conjunction With the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a camera to Which the 
present invention is applied. 

FIG. 2 is a block circuit diagram of the camera shoWn in 
FIG. 1. 
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FIGS. 3—6 and 10 are How charts showing operation of the 
camera according to the present invention. 

FIG. 7 is a diagram showing an optical system of a camera 
according to the present invention. 

FIG. 8 is a How chart shoWing main portions of the 
method of correcting blurring according to the present 
invention. 

FIGS. 9A—9C are diagrams shoWing relationship betWeen 
a blurring velocity of an image on a ?lm surface and an 
eXposure time. 

FIGS. 11A—13 are How charts shoWing operation of the 
camera in the case Where the blurring correction tracking 
according to the present invention is impossible. 

FIGS. 14A and 14B are diagrams for describing the effect 
in the case Where the blurring correcting is impossible. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a perspective vieW conceptually shoWing the 
structure of a camera as one embodiment of the present 
invention. In a camera body 11, angular velocity sensors SX 
and Sy for detecting angular velocities in a longitudinal 
shake direction and a lateral shake direction, respectively, 
are provided in a plane (the X-y plane in the ?gure) vertical 
to an optical aXis (the Z aXis in the ?gure) of a taking lens 
12. 

FIG. 2 is a block circuit diagram shoWing portions related 
to control of the camera shoWn in FIG. 1. Referring to FIG. 
2, the camera according to the present invention includes a 
microcomputer pC administrating sequence control of the 
entire camera, eXposure calculation and eXposure control. To 
the microcomputer pC, peripheral circuits CT1 and CT2 
Which Will be described in detail later, some sWitches for 
controlling operation of the camera, and a poWer source for 
supplying poWer to the microcomputer and the peripheral 
circuits CT1 and CT2 are connected. 

Peripheral circuit CT1 includes a light measuring circuit 
LM for measuring brightness of an object, converting the 
same into a digital signal and transmitting the same to the 
microcomputer pC, a distance measuring circuit MD for 
converting an analogue signal indicating the distance sup 
plied from a distance detecting circuit into a digital signal 
and supplying the same to the microcomputer pC, a lens 
driving circuit LD for driving a lens for focus adjustment on 
the basis of the distance obtained according to the data of the 
distance measuring circuit MD, an eXposure control circuit 
AE having a shutter also used for an aperture for controlling 
the shutter on the basis of the shutter speed determined on 
the basis of output of the light measuring circuit LM and also 
automatically controlling the aperture, and a ?lm sensitivity 
reading circuit ISO for reading ?lm sensitivity Sv recorded 
on a ?lm chamber and transmitting the same to the micro 
computer pC. 

Peripheral circuit CT2 includes angular velocity sensors 
SX and Sy for detecting angular velocities in a longitudinal 
shake direction and a lateral shake direction of the camera 
and transmitting the camera-shake amount to the microcom 
puter pC, and a blurring correcting lens control circuit CXy 
for driving a lens LC in a plane vertical to the optical aXis 
for correcting blurring Which is caused by the camera shake. 
The shake of the camera is corrected by the blurring cor 
recting lens control circuit CXy supplying as an output a 
correction signal to the correcting lens driving circuits CX 
and Cy. 

The microcomputer MC further includes a display circuit 
DISP for Warning blurring, a Zoom encoder ZEN for trans 
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4 
mitting a focal length of taking lens 12 Which is a Zoom lens 
to the micro computer pC, a ?ash circuit FL for emitting a 
?ash light and an aperture encoder AVEN for transmitting an 
aperture value to the microcomputer pC. 

NeXt, sWitches Will be described. SWitches connected to 
the microcomputer MC include a main sWitch SM Which has 
an ON state for driving a camera and an OFF state for 
keeping a camera standing still, a preparatory sWitch S1 
Which is turned on upon a ?rst stroke of a release button (not 
shoWn), a release sWitch S2 Which is turned on upon a 
second stroke of the release button, and an eXposure starting 
sWitch SST Which is turned on When the shutter starts 
operating to start eXposure. When preparatory sWitch S1 is 
turned on, preparatory operation such as the light measuring 
operation, distance measuring are performed. When the 
release sWitch S2 is turned on, eXposure control is per 
formed. 

neXt, portions related to a poWer source Will be described. 
A direct output voltage Vo of poWer source battery E is 
supplied to peripheral circuits CT1 and CT2 through a ?ash 
circuit FL and ?rst and second feeding transistors Tr1 and 
Tr2, respectively. A capacitor C1 for back-up is charged by 
the poWer source battery E through a diode D1 for reverse 
current prevention. A charging voltage VDD of capacitor C1 
for back-up is supplied to the microcomputer pC, the display 
circuit DISP and the Zoom encoder ZEN, the aperture 
encoder AVEN. The above-described peripheral circuits 
CTl, CT2 include circuits of large poWer consumption, so 
that the voltage of poWer source battery E may temporarily 
decrease When it is being driven. Even in the voltage 
decrease time, the microcomputer MC is supplied With poWer 
from capacitor C1 for back-up, so that it operates properly. 
NoW, the description about a hardWare con?guration of 

the embodiment is completed. NeXt, the soft Wear con?gu 
ration of the present embodiment Will be described. 

FIG. 3 is a How chart shoWing contents of an interruption 
SMINT carried out When the main sWitch SM is operated to 
be sWitched from OFF to ON or from ON to OFF. If this 
interruption SMINT is produced, it is determined ?rst as to 
Whether the main sWitch SM is ON or not (#5). If the main 
sWitch SM is OFF, it is determined that the main sWitch SM 
is operated from ON to OFF. As a result, boosting of ?ash 
circuit FL is stopped, the ?rst feeding transistor Tr1 is turned 
off, and poWer supply to the ?rst peripheral circuit CT1 
including light measuring circuit LM and so forth is stopped. 
NeXt, the second feeding transistor Tr2 is turned off, and 
poWer supplying to the second peripheral circuit CT2 includ 
ing angular velocity sensors SX and Sy is stopped. The 
display is eliminated and the microcomputer MC attains a 
half state (#65—#7 5). If the main sWitch SM is ON in step #5, 
all the ?ags are reset and boosting of the ?ash circuit is 
started to start charging a capacitor (not shoWn) of ?ash 
circuit FL. NeXt, the feeding transistor Tr2 is turned on to 
start supplying poWer to the second peripheral circuit CT2 
including angular velocity sensors SX and Sy, and a timer T1 
is reset and started (#10—#20). The timer T1 is a holding 
timer for holding poWer supplying to peripheral circuits CT1 
and CT2. NeXt, a determination is made as to Whether 
preparatory sWitch S1 is ON or not in the step #25, and if it 
is ON, the subroutine of S1 ON is carried out in step #30 and 
the program returns to step #25. 

FIG. 4 is a How chart shoWing the subroutine of the 
above-described S1 ON. When the preparatory sWitch S1 is 
turned on, boosting of ?ash circuit FL is stopped (#100). 
SWitch S1 is turned off and a determination is made as to 
Whether a ?ag S1 OFF F indicating that a hold time (10s) has 
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passed is set or not (#105), and if it is set, it is reset, transistor 
Tr2 is turned on, and power supply holding timer T1 is 
reset-started and the program advances to step #125 

(#110—#120). 
If the ?ag S1 OFF F is not set in step #105, the program 

immediately advances to step #125, transistor Tr1 is turned 
on to supply poWer to peripheral circuit CT1 and light 
measuring data and distance measuring data are inputted 
(#125—#135). 

Next, referring to FIG. 5, a subroutine of the light 
measuring shoWn in step #130 of FIG. 4 Will be described. 
A brightness value Bv is read from light measuring circuit 
LM, and the ?lm sensitivity Sv is read from ?lm sensitivity 
reading circuit ISO. An exposure time TEV is found from the 
exposure value Ev obtained as exposure value Ev=Bv+Sv, 
and the program returns (#205—#220). 

Referring to FIG. 4 again, next, a focal length F is read 
from Zoom encoder ZEN (#140), a ?ag FLF indicating ?ash 
light emission is reset (#150), and it is detected Whether a 
?ash circuit FL has been charged or not (#160). If charging 
of the ?ash circuit FL is not completed (When the potential 
of a terminal CHC shoWn in FIG. 2 is H, “H” corresponds 
to high level Whereas “L” corresponds to loW level 
hereinafter), the program advances to step #165, and boost 
ing of ?ash circuit FL is started. Speci?cally, the potential of 
a terminal STA is made H (#165). Next, if Warning of 
blurring is made in step #170, a Warning display of camera 
shake is eliminated and the program returns to step #160 
(#170, #175). Here, the Warning display is eliminated When 
?ash circuit FL is boosted because the blurring amount is not 
calculated in boosting in Which the voltage of the battery is 
very likely to ?uctuate and the data indicating the blur 
amount is not precise. When charging of ?ash circuit FL is 
completed in step #160 (When the potential of a terminal 
CHC is L), boosting of ?ash circuit FL is stopped (the 
potential of the terminal FTA is made L) and a determination 
is made as to Whether release sWitch S2 is turned on or not 

(#180, #185). If release sWitch S2 is ON, exposure is 
controlled, and the program returns (#185, #190). If sWitch 
S2 is not ON in step #185, a determination is made as to 
Whether sWitch S1 is ON or not, and if sWitch S1 is OFF, the 
program returns (#195). When sWitch S1 is ON in step #195, 
the blurring amount is calculated and displayed, and pro 
gram returns to step #160 (#195—#205). 

Referring to FIG. 6, a subroutine of blurring amount 
calculation shoWn in step #200 of FIG. 4 Will be described. 
First, angular velocities (shake data) AVx and AVy are 
supplied from angular velocity sensors Sx and Sy, respec 
tively (#250). Assuming that the preceding angular velocity 
Bx is LBx, ?nding an angular velocity ABx in the x direction 
on the image surface according to the focal length f, a ?ag 
BLx ?ag indicating that the angular velocity (blurring 
amount) in the x direction is large is reset (#255—#265). 

The angular velocity (blurring data) is found according to 
the focal length because the blurring amount changes With 
the focal length, Which increases as the focal length 
increases. 

Next, details of the blur amount calculation Will be 
described. An angular velocity obtained from outputs from 
angular velocity sensors Sx and Sy (Wherein the electric 
charge amount is converted into a voltage) is regarded as 0. 
Here, the camera-shake amount B detected by the angular 
velocity sensors Sx and Sy can be expressed as follows, 
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6 
Ablurring amount Au in a surface equivalent to that of a 

?lm is a function of focal length f of a taking lens 12 at that 
time and a function of tangent of the blur angular 0. 
Accordingly, 

Au=f-tan6 (1) 

Also, Au=f-tan (fédt). (2) 

Here, When an image velocity on ?lm is FB, then 

Fkmml 

The speed UB for moving a correcting lens for blurring 
correction has a constant relationship With blurring velocity, 
u, and then if a constant is a, the folloWing expression holds. 

Du _ du _ (4) 

This Du/dt has a limitation for movement, Which is 
expressed as UBK. Then, the speed UBx at Which the 
correcting lens is to be moved calculated from the obtained 
angular velocity can be expressed as folloWs, 

dUX (5) 

In the expression, an index x indicates a value about the 
x direction. In step #285 of FIG. 6, determination is made as 
to Whether the obtained speed Ubx at Which a correcting lens 
is to be moved for blurring correction is Within UBK Which 
is a movable limitation speed or not, in other Words, Whether 
the obtained speed to be corrected is Within a correctable 
range or not. 

The speed UB at Which a correcting lens is to be moved 
is, UB=a~FB and the folloWing relationships hold, 

That is, the determination in step #285 means the same as the 
determination about Whether |Fbx|§FBK or not. 

Since a blurring amount can be obtained by a product of 
blurring speed and blurring. It is assumed that exposure time 
TEV is generally necessary for photographing. In vieW of 
this, time usable for correction TK is examined. The time 
usable for correction TK is found out on the basis that the 
correcting lens is moved at the correctable maximum speed 
UBK in one direction. 

Returning to step #285 of FIG. 6, When it is determined 
that the speed Ubx at Which a correcting lens is to be moved 
in an x direction is a correctable speed UBK or more, the 
program advances to step #290, Where it is determined 
Whether the exposure time TEVis longer than the time usable 
for correction TK or not. 

Next, a description Will be given to the uncorrectable 
blurring amount Blx. For the correcting lens limitation speed 
UBK and the speed at Which it is to be moved Ubx, the 
blurring speed on the ?lm surface is expressed as FBK and 
Fbx. In this case, if exposure time TEVZtime usable for 
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correction TK, uncorrectable blurring amount Blx=(|Fbx|— 
FBK)~TK+|Ubx|-(TEV— K), and, 

then, the program advances to step #330. 
FIG. 7 is a diagram shoWing a lens optical system of a 

camera With blurring correction according to the present 
invention. Referring to FIG. 7, the optical system according 
to the present invention Will be described. The optical 
system of a camera With blurring correcting according to the 
present invention includes an AF lens AFL driven by an AF 
motor for focusing, and a group of lenses including a 
correcting lens LC moving vertically to an optical axis for 
blurring correction. With an output B of an angular velocity 
sensor Sx (only X direction is considered here), the correct 
ing lens LC is moved at a speed of UB in the direction 
designated by the arroW in the ?gure. When the correcting 
lens LC is moved at a speed UB in the direction designated 
by the arroW in the ?gure, the image on the surface of the 
?lm FP moves at a speed of FB. The motor for AF is located 
in the vicinity of the camera body 11 Where an angular 
velocity sensor Sx is located rather than in the vicinity of the 
lens optical system. 

FIG. 8 is a How chart schematically shoWing the method 
of blurring correction according to the present invention. 
First, a blurring amount is calculated (#900), and a moving 
velocity Ubx to be corrected by the correcting lens shoWn in 
FIG. 7, exposure time TEV and time usable for correction TK 
are calculated (#905). Next, on the basis of the above 
described calculated results, it is determined Whether the 
correcting lens LC is a lens movable at a speed necessary for 
correction or not (#910). Speci?cally, a determination is 
made as to Whether the speed UB at Which the correcting 
lens is to be moved is smaller than the limitation speed UBK 
of the correcting lens. If a determination is made in step 
#910 that the speed Ubx at Which the correcting lens LC is 
to be moved is smaller than the limitation speed UBK, the 
program goes to step #915, and it is determined Whether the 
exposure time TEVexceeds the permittable exposure time TK 
or not (#915). If it is determined that the exposure time TEV 
does not exceed the exposure permittable time TK in step 
#915, tracking for blurring correction is possible since there 
is no problem in connection to the moving speed for 
correction of correcting lens LC and exposure time (#925). 
On the other hand, if the exposure time TEV exceeds the 
permittable exposure time TK in step #915, tracking for 
blurring correction is impossible because of a problem 
concerning exposure time. The case corresponds to the case 
III described later concerning FIG. 9C. 

In the case Where the speed Ubx at Which the correcting 
lens LC moves exceeds the limitation speed UBK of the 
correcting lens in step #910, a determination is made as to 
Whether the exposure time TEV exceeds the permittable 
exposure time TK or not as Well as in step #915 (#920). If it 
is determined that the exposure time TEV exceeds the per 
mittable exposure time TK in step #920, it corresponds to the 
case II described concerning FIG. 9B, and if the exposure 
time TEV does not exceed the permittable exposure time TK, 
it corresponds to the case I described concerning FIG. 9A. 
AnyWay, in these cases, blurring correction tracking is 
impossible (#930). 

Next, the cases Where blurring correction tracking 
expressed in the case I—case III described above is impos 
sible Will be described. 
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FIGS. 9A—9C are diagrams for shoWing blurring correc 

tion tracking impossible regions in the case corresponding to 
the cases I—III in Which blurring correction tracking is 
impossible described in step #830 of FIG. 8, respectively. In 
each ?gure, an axis of abscissa indicates time and the axis 
of ordinate indicates the image velocity on the ?lm surface. 
Accordingly, the area shoWn in the XY plane shoWs a 
distance, or blurring amount and so fourth. 

In FIG. 9A, as described in step #930 of FIG. 8, 
UbxiUBK, TEV<TK. In FIGS. 9A—9C, the blurring correc 
tion limitation speed is expressed using the image speed Fbx 
on the ?lm surface and so forth but not using a moving speed 
Ubx of a correcting lens LC and so forth as in FIG. 8. 
HoWever, since a proportional relationship exists betWeen 
them as knoWn from the relationship shoWn in FIG. 7, it is 
described using the image speed FBx on the ?lm surface in 
FIGS. 9A—9C. 

In FIG. 9A, as described above, the image speed Fbx on 
the ?lm surface exceeds the correctable image speed |FBX| 
on the ?lm surface, so that |Fbx|-FBK corresponds to a 
blurring amount for a unit time. By multiplying the same by 
the exposure time TEV, that is, by the portion shoWn by the 
oblique lines in FIG. 9A, the blurring amount is expressed. 
Here, the camera-shake amount detected by the angular 
velocity sensor |Bx| is assumed to be constant. 

FIG. 9B shoWs a case in Which the image speed Fbx on 
the ?lm surface exceeds the correctable speed FBK of the 
image on the ?lm surface, and also the exposure time TEV 
exceeds the time usable for correction TK. As in the case of 
FIG. 9A, the portion designated by oblique lines indicates 
the blurring amount Which cannot be corrected. Accordingly, 
the blurring amount in this case can be obtained by adding 
(|Fbx|—FBK)-TK and a value obtained by multiplying time 
Which become unusable for correction (TEWTK) and a 
blurring amount for a unit time Fbx, that is, |Fbx|~(TEV— K). 

FIG. 9C shoWs a case Where the image speed Fbx on the 
?lm surface is smaller than the correctable limit speed FBK, 
so that blurring tracking is possible concerning the image 
speed on the ?lm surface, but the exposure time TEV exceeds 
the time usable for correction TK. In this case, the margin 
amount in the image speed on the ?lm surface, or the margin 
amount for blurring expressed as (FBK—|Fbx|)~TK compen 
sates for a part of the blurring amount on the exposure time 
side. 
As described above, a blurring amount impossible to be 

corrected is calculated. The blurring amount is obtained as 
Blx in steps #295, #305, #315 and #320 of FIG. 6. In FIG. 
6, the steps #285 through #320 are the same as the steps 
#910 through #930 of FIG. 8, so that the description thereof 
is not repeated. After those values are found out, the program 
advances to step #330, and a determination is made as to 
Whether the above obtained uncorrectable blurring amount 
Blx exceeds the permittable blurring amount BLK (blurring, 
but of an amount permittable on a picture) or not. If the 
uncorrectable blurring amount Blx exceeds the permittable 
blurring amount BLK, a ?ag BLxF is set and the program 
advances to step #345. On the other hand, if the value is the 
permittable blurring amount PLK or less, the program 
directly advances to step #345 (#330—#340). 

In the folloWing steps #345—#415, the blurring amount in 
the y direction BLy is obtained in the same manner as that 
in the x directions Blx as described above, so that the 
description thereof is not repeated. 

Next, in step #420, absolute values of shake amount 
detected by angular velocity sensors in the x direction and 
the y direction are compared in magnitude. Such a compari 
son is made because it is suf?cient to take larger one in x or 
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y direction as a blurring amount. Accordingly, in steps 
#440—#450, determining that the blurring amount in the y 
direction is larger than the blurring amount in the X direction, 
the blurring amount BLy in the y direction is inserted as the 
blurring amount BL. On the other hand, in steps #425—#435, 
determining that the blurring amount BX in the X direction is 
larger than the blurring amount By in the y direction, the 
blurring amount BlX in the X direction is inserted as the 
blurring amount BL, and the program returns. 

FIG. 10 shoWs a subroutine of display shoWn in step #205 
of FIG. 4. Referring to FIG. 10, if either one of ?ags BlXf, 
BLyF shoWing that a blurring amount in the X or y direction 
is larger, blurring Warning is made, and if non of them is set, 
Without making blurring Warning, the program returns 
(#430—#445). 

NeXt, referring to FIG. 8 again, process in the cases I—III 
shoWn in FIGS. 9A—9C Where blurring correction tracking 
is impossible Will be described. Also, in such cases, some 
approach must be applied to reduce blurring amounts. In this 
invention, eXposure time is reduced in order to reduce 
blurring amount in such cases (#945). That is to say, as 
shoWn in FIG. 9A, for eXample, the area designated by the 
oblique line portion corresponds to a blurring amount. In 
order to reduce the blurring amount, the area of the oblique 
line portion must be reduced. The blurring amount cannot be 
corrected, hoWever, by reducing the magnitude of FbX-FBK 
by increasing the image speed FBK on the ?lm surface. This 
is because FBK is a limitation image speed on the ?lm 
surface. 

Accordingly, in order to reduce the area of the oblique line 
portion, the eXposure time TEV should be moved toWard the 
left side. That is, reducing an eXposure time reduces a 
blurring amount. 

Just reducing eXposure time, hoWever, cannot implement 
sufficient eXposure amount. Accordingly, in the present 
invention, ?ash light emission is used to compensate for the 
reduced portion of eXposure time When reducing eXposure 
time (#950). After that, photographing is performed accord 
ing to a normal routine (#935). 

NeXt, a ?oW of eXposure control according to the idea of 
reducing eXposure time in order to reduce blurring amount 
as described above Will be described referring to FIGS. 
11A—11C. First, in eXposure control, AF control is applied 
(#500). After completion of the AF control, blurring amount 
calculation is performed (#505, #510). Blurring amount 
calculation (input of shake data AVX, AVy) is performed 
after completion of AF because of the folloWing reasons. 
That is, When a lens is being driven, vibration of a motor and 
vibration by driving mechanism is produced. It becomes 
camera-shake amount (angular velocity). If blurring correc 
tion is performed based on data Which is not caused by 
camera-shake actually produced by operation of a 
photographer, Wrong correction is performed in eXposure. 

NeXt, a determination is made as to Whether ?ags shoWing 
that the respective blurring amounts are large in the X and y 
directions are set or not, and When none of them is set, the 
program proceeds to step #570 (#515, #520). If either one of 
?ags BlXf and Blyf is set, the program proceeds to step #525, 
to calculate eXposure time TA. The eXposure time TA 
corresponds to the eXposure time reduced to reduce a 
blurring amount as described above, Which is obtained by 
dividing the blurring amount eXceeding the permittable 
amount PLK by the angular velocity at that time (a blurring 
amount for a unit time). 

NeXt, a ?oW chart for calculating eXposure time TA for 
reducing the blurring amount Will be described referring to 
FIG. 12. First, it is determined Whether the image speed |FB| 

15 

25 

35 

45 

55 

65 

10 
on the ?lm surface is not less than the predetermined limit 
speed FBK on the ?lm surface or not (#526). If |FB|<FBK in 
step #526, the eXposure time TA is found by subtracting 
permittable value BLK from an absolute value of the blurring 
amount (at this time eXposure time TEV>time usable for 
correction TK, and |FB|~(TEV—TK) is blurring amount BL) 
and dividing the same by an image blurring amount |FB| 
(#535). 
When the image speed |FB| on the ?lm surface is not less 

than the limit speed FBK on the ?lm surface in step #526, a 
determination is made about TEVZTK. If, TEV<TK, an eXpo 
sure time TA for reducing a blurring amount is found out by 
dividing (|BL|—BLK) obtained by subtracting a permittable 
value BLK from a blurring amount |BL|, by a value (|FB| 
FBK) obtained by subtracting a correctable speed FBK from 
an image blurring amount |FB| (#527, #537). If TEVZTK in 
step #527, a determination is made as to Whether the blurring 
amount on the image surface {|BL|—|FB|-(TEV—TK)} has 
already eXceeded the permittable value BLK or not until 
eXposure time TK (#530). If it is determined that it eXceeds 
the permittable value BLK in step #530, the eXposure should 
be ?nished before the eXposure time TK, and the eXposure 
time TA is obtained by adding the time at Which the blurring 
time until the eXposure time TK {|BL|—BLK—|FB|~(TEV—TK)} 
attains the permittable value and the time TK—TEV together. 
On the other hand, if {|BL|—|FB|-(TEV—TK)}§BLK in step 
#530, a part of the blur amount betWeen TK—TEV should be 
cut, the eXposure time TA is obtained by TA=(|BL|—BLK)/ 
|FB| from |BL|—|FB|~TA=BLK, and the program returns after 
processing of step #538 or #532. 

Returning to FIG. 11A, after calculating TA in step #525, 
as stated above, in order to reduce a blurring amount as 
much as possible, the eXposure is set rather under a ?ash 
light is emitted to compensate for the insuf?cient eXposure 
amount. Flag FLF shoWing this is set in step #540. An 
eXposure correction amount AEv is obtained from eXposure 
time TEV and TA. this is because if an eXposure time TEV (Ev 
is obtained) is obtained, if the eXposure time TA is found out 
from the relative relationship betWeen the values, an eXpo 
sure correction amount AEV is automatically found (#540, 
#545). A determination is made as to if the eXposure 
correction amount AEV is 2EV or more or not in step #550. 
If AEV is 2EV or more, in consideration of a latitude of ?lm, 
AEV is equal to 2, and if AEV is less than 2EV in step #550, 
it advances to step #560. The eXposure value EV is deter 
mined to be EV=EV+AEV, and an aperture value AVD When 
emitting ?ash light for obtaining a corrected eXposure 
amount is calculated on the basis of the correction value and 
the program advances to step #570 (#560—#565). Although 
there is provided a limit of 2 in a value of AEV, it is desired 
to make a determination in step #550 With a latitude instead 
of 2 if the latitude can be read from a ?lm container. 

NeXt, the program advances to an aperture value calcu 
lating subroutine (#565), Which contents Will be described 
referring to FIG. 13. In the aperture value calculating 
subroutine, an aperture value AVD is ?rst obtained With IV 
(emission amount)+SV (?lm sensitivity)-DV (distance) 
AEV (#805). Then, from the obtained eXposure amount EV, 
an aperture value at that time (since a camera to Which the 
present invention is applied is of a shutter and aperture in 
one system, an aperture value can be obtained in a one-to 
one manner from an eXposure value as Well as a shutter 

speed) is obtained. The aperture value AV and the aperture 
value AVD at ?ash light emission obtained as described are 
compared in magnitude (#810, #815). If AV>AVD in step 
#815, the control aperture value AVC is AV, and if AVéAvD, 
the control aperture value AVC is AVD. Thus, the aperture 












