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(57) ABSTRACT 
The AF sensor module primarily comprises condenser lens 
16, mirror 17, aperture mask 18, separator lens 19 and CCD 
20. Separator lens 19 is located such that its lengthwise 
center line M may be parallel to the lengthwise center line 
N of CCD 20 While it is inclined by micro-angle 6 With 
center line M as the rotational axis. By arranging the lens 
surface of separator lens 19 and the image pickup surface of 
CCD 20 such that they are non-parallel to each other, 
re?ected light L1 existing due to the re?ection of light 
betWeen separator lens 19 and CCD 20 is prevented from 
striking CCD 20 once again so that a reduction in the 
accuracy of focus detection caused by said re?ected light 
may be prevented. 
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FIG. 2 
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DETECTING DEVICE REDUCING DETECTION 
ERRORS CAUSED BY SIGNALS GENERATED 

OTHER THAN BY DIRECT LIGHT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention pertains to a detecting device 
that detects information regarding the distance to a target 
object, e.g., a focus detecting device or distance detecting 
device employed in a camera. 

[0003] 2. Description of the Related Art 

[0004] FIG. 7 is a perspective vieW shoWing the basic 
construction of a conventional AF sensor module (focus 
detecting device) using the phase difference detection 
method. 

[0005] The AF sensor module is equipped With condenser 
lens 101, module mirror 102, aperture mask 103, separator 
lens 104 and CCD line sensor 105. Condenser lens 101, if 
used in a single lens re?ex camera for example, converges 
an object photo image that is formed on a ?lm equivalent 
surface by a photo-taking lens. Module mirror 102 is a 
re?ecting mirror that leads the light that passes through 
condenser lens 101 to CCD line sensor 105. Aperture mask 
103 limits the ?eld of vieW of plano-convex lenses 104A and 
104B of separator lens 104. 

[0006] Separator lens 104 comprises a pair of small plano 
convex lenses 104A and 104B that are molded as one unit, 
and separates the object photo image into tWo photo images 
so that each of the photo images may be re formed at 
prescribed forming positions on CCD line sensor 105 (a 
standard area and a reference area). Aperture mask 103 (not 
completely shoWn in the draWing) that adjusts the amount of 
incident light is attached to separator lens 104 on the surface 
that the light strikes. The optical axes of plano-convex lenses 
104A and 104B are decentered relative to each other so that 
the separated photo images Will be formed at their respective 
image forming positions, e.g., standard area 105A and 
reference area 105B of CCD line sensor 105. 

[0007] CCD line sensor 105 is a sensor that has multiple 
photoelectric conversion elements arranged in a line, and has 
image forming positions, i.e., standard area 105A and ref 
erence area 105B, that are located on either side of and at a 
prescribed distance from lengthWise center position O. 

[0008] Separator lens 104 and CCD line sensor 105 are 
located such that direction Aof the lens surface and direction 
B of the image pickup surface are perpendicular to optical 
axis L of the object photo image that is led via module mirror 
102. 

[0009] The object photo image led by module mirror 102 
is separated into tWo photo images by means of plano 
convex lenses 104A and 104B of separator lens 104. The 
photo images are then formed on standard area 105A and 
reference area 105B of CCD line sensor 105 and taken in by 
standard area 105A and reference area 105B, respectively. 
Subsequently, based on the difference in image forming 
position betWeen the image on standard area 105A and the 
image on reference area 105B (the phase difference), the 
focus position regarding the photo object is detected by a 
processor not shoWn in the draWing. 
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[0010] In addition, a focus detecting device equipped With 
a ?lter that eliminates light in the infrared Wavelength range 
has also been proposed (Japanese Laid-Open Patent Appli 
cation Sho 62-183416), in Which the ?lter surface and the 
image pickup surface of the image pickup device are 
arranged such that they are not optically parallel to each 
other and detection errors due to re?ected light existing in 
the device are reduced. 

[0011] Because the conventional AF sensor module 
described above has the lens surface of separator lens 104 
and the image pickup surface of CCD line sensor 105 
arranged parallel to each other, the light re?ected on the 
image pickup surface of CCD line sensor 105 is re?ected 
again by the convex lens surfaces of separator lens 104 
toWard CCD line sensor 105, as shoWn in FIG. 7, for 
example. Consequently, the re?ected light and stray light 
from said re?ection strike the image pickup surface of CCD 
line sensor 105, and false image signals caused by incident 
light other than direct light are output. 

[0012] FIG. 8 is a Waveform chart regarding the output 
signals from CCD line sensor 105 that shoWs hoW said 
signals are output. In this draWing, the positive x-axis side 
shoWs the Waveform of the output signals from standard area 
105A and the negative x-axis side shoWs the Waveform of 
the output signals from reference area 105B. Signals S1 and 
S1‘ at positions x1 and —x1 are image signals via direct light 
led via module mirror 102. Signals S2 and S2‘ at positions 
x2 and —x2 are false image signals caused by re?ected light 
existing betWeen separator lens 104 and CCD line sensor 
105. 

[0013] As shoWn in the draWing, because false image 
signals S2 and S2‘ are output from standard area 105A and 
reference area 105B, When the phase difference is to be 
detected by comparing the image on standard area 105A 
With the image on reference area 105B, said false image 
signals S2 and S2‘ adversely affect the detection and cause 
an error in the detection result. 

[0014] On the other hand, in the device disclosed in 
Japanese Laid-Open Patent Application Sho 62-183416, the 
infrared light eliminating ?lter is inclined With regard to the 
image pickup device so that false image signals caused by 
light re?ected from this ?lter may be removed. HoWever, in 
standard AF sensor modules that do not have such an optical 
?lter, it is dif?cult to effectively eliminate false image 
signals caused by the light re?ected from separator lens 104 
as described above. 

SUMMARY OF THE INVENTION 

[0015] The present invention Was made in vieW of the 
problem described above. Its object is to provide a detecting 
device that reduces detection errors caused by signals gen 
erated by received light other than direct light, such as 
re?ected light and stray light existing in the detecting device, 
and that is capable of performing highly accurate detection. 

[0016] Another object of the present invention is to pro 
vide, using a simple construction, a detecting device that can 
prevent light ?ux other than direct light, such as re?ected 
light and stray light existing in the detecting device, from 
striking the light-receiving element. 

[0017] In order to attain said objects, the detecting device 
of the present invention has an image pickup device includes 
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plural photoelectric conversion elements arranged in a line; 
and an image re-forming lens that re-forms an image of an 
object formed by a prescribed optical system on an image 
pickup surface of said image pickup device; Wherein a lens 
surface of said image re-forming lens and said image pickup 
surface of said image pickup device are arranged such that 
they are non-parallel to each other. 

[0018] Using the construction described above, the photo 
image of the target object that is formed by means of the 
prescribed optical system is re-formed on the image pickup 
device. When this happens, even if part of the light ?uX that 
pass through the image re-forming lens and strike the image 
pickup surface of the image pickup device are re?ected 
toWard the image re-forming lens and are re?ected again by 
the lens surface of the image re-forming lens toWard the 
image pickup means, the non-parallel arrangement of the 
lens surface of the image re-forming lens and the image 
pickup surface of the image pickup device causes the 
re?ected light from the image re-forming lens to veer aWay 
from the image pickup surface of the image pickup device. 
Consequently, said re?ected light does not strike the image 
pickup device again and false image signals caused by the 
re?ected light are not included in the image pickup signals. 
Therefore, using a simple construction in Which the lens 
surface of the image re-forming lens and the image pickup 
surface of the image pickup device are arranged to be 
non-parallel to each other, detection errors caused by stray 
light, etc. are reduced and the accuracy in detection 
improves. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] These and other objects and features of this inven 
tion Will become clear from the folloWing description, taken 
in conjunction With the preferred embodiments With refer 
ence to the accompanied draWings in Which: 

[0020] FIG. 1 is a draWing shoWing the outline construc 
tion of a camera in Which the focus detecting device, an 
embodiment of the detecting device pertaining to the present 
invention, is employed; 

[0021] FIG. 2 is a vertical cross-sectional vieW shoWing 
the construction of a ?rst embodiment of the focus detecting 
device; 

[0022] FIG. 3 is a perspective vieW shoWing the optical 
system of the focus detecting device; 

[0023] FIG. 4 is a draWing shoWing the optical path of the 
light ?uX inside the focus detecting device; 

[0024] FIG. 5 is a Waveform chart shoWing one eXample 
of image signals output from the standard area and the 
reference area of the CCD; 

[0025] FIG. 6 is a vertical cross-sectional vieW shoWing 
the construction of a second embodiment of the focus 
detecting device; 

[0026] FIG. 7 is a perspective vieW shoWing the basic 
construction of a conventional AF sensor module; and 

[0027] FIG. 8 is a Waveform chart shoWing one eXample 
of image signals output from the standard area and the 
reference area of the CCD line sensor of the conventionalAF 
sensor module. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] FIG. 1 shoWs the outline construction of a camera 
in Which the focus detecting device, an embodiment of the 
detecting device pertaining to the present invention, is 
employed. 

[0029] Camera 1 comprises camera main body 2 and 
interchangeable lens system 3. Main mirror 5, sub-mirror 6, 
shutter 7, and ?lm surface 8 are located in that order at 
prescribed intervals behind photo-taking lens unit 4 of 
interchangeable lens system 3 inside camera main body 2. 
Condenser lens 9 and pentagonal roof prism 10 are located 
above main mirror 5 inside camera main body 2, and AF 
sensor module 11 and TTL light adjustment sensor 12 are 
located beloW main mirror 5. Further, ?nder optical system 
13 is located in the rear upper area of camera main body 2 
and faces pentagonal roof prism 10, and AE sensor 14 is 
located above ?nder optical system 13. 

[0030] Photo-taking lens unit 4 forms the object photo 
image onto ?lm surface 8. Main mirror 5 comprises a 
half-mirror. It leads part of the light ?uX toWard AF sensor 
module 11 via sub-mirror 6 and re?ects the rest of the light 
?uX toWard condenser lens 9 and pentagonal roof prism 10. 
Sub-mirror 6 re?ects part of the light ?uX that pass through 
main mirror 5 doWnWard toWard AF sensor module 11. 

[0031] Shutter 7 is an eXposure control member that 
controls the degree of eXposure of ?lm surface 8 and 
comprises a focal plane shutter, for eXample. Condenser lens 
9 converges the re?ected light from main mirror 5 and leads 
it to pentagonal roof prism 10. Pentagonal roof prism 10 
leads the light ?uX led by main mirror 5 to ?nder optical 
system 13. Finder optical system 13 outputs the object photo 
image, Which is led by pentagonal roof prism 10, to ?nder 
WindoW 15 such that the user may recogniZe the object photo 
image through this ?nder WindoW 15. 

[0032] AE sensor 14 comprises a light receiving element 
such as an SPC, as Well as an optical lens that leads the light 
?uX that pass through pentagonal roof prism 10 to said light 
receiving element. It measures the brightness of the object. 
AF sensor module 11 detects the state of focusing of the 
photo-taking lens unit With regard to the photo object using 
the object photo image that is led via sub-mirror 6, and 
comprises a focus detecting device. The construction of AF 
sensor module 11 is described beloW. 

[0033] TTL light adjustment sensor 12 detects the amount 
of light emitted during photo-taking using a ?ash (herein 
after ‘?ash photo-taking’). In ?ash photo-taking, TTL light 
adjustment sensor 12 receives the light re?ected from ?lm 
surface 8 and detects the appropriate ?ash light amount 
based on the amount of light thus received (the amount of 
?ash light that reaches ?lm surface 8 after being re?ected by 
the photo object). 

[0034] FIG. 2 is a vertical cross-sectional vieW shoWing 
the construction of a ?rst embodiment of AF sensor module 
11. FIG. 3 is a perspective vieW shoWing the optical system 
of AF sensor module 11. 

[0035] AF sensor module 11 primarily comprises con 
denser lens 16, total re?ecting mirror 17, aperture mask 18, 
separator lens 19, image pickup device 20 and L-shaped 
cylindrical housing 21. Housing 21 is a member that creates 
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an L-shaped light path as Well as supports said various other 
members. Housing 21 has light inlet 21A at the end of the 
arm Whose length from its end to corner 21B is shorter than 
that of the other arm. 

[0036] Condenser lens 16 converges the light led by 
sub-mirror 6 and is located at light inlet 21A of housing 21. 
Image pickup device 20 converts the object photo image led 
via sub-mirror 6 into electric signals in order to input them, 
and comprises a CCD line sensor Which has a plural pho 
toelectric conversion elements arranged in a line. Image 
pickup device 20 (hereinafter ‘CCD 20’) is located at the end 
of the arm Whose length from its end to corner 21B of 
housing 21 is longer than the other arm. 

[0037] CCD 20 has a pair of image pickup areas 20A and 
20B that are located on either side of and at a prescribed 
distance from center O along the length of CCD 20, as 
shoWn in FIG. 3. Image pickup area 20A Which is located 
on the right hand side in terms of the direction in Which the 
light ?uX travel is an image pickup area that functions as a 
standard When the images input through image pickup areas 
20A and 20B are compared With each other (hereinafter ‘the 
standard area’), While image pickup area 20B Which is 
located on the left hand side is an image pickup area that 
Works as a reference in said comparison (hereinafter ‘the 
reference area’). 

[0038] Mirror 17 bends the light ?uX led by condenser lens 
16 and leads them to CCD 20. It is located at corner 21B of 
housing 21. 

[0039] Separator lens 19 separates the object photo image 
that is led via mirror 17 into tWo photo images aligned in the 
direction parallel to the length of CCD 20 (hereinafter ‘the 
lateral direction’), as shoWn in FIG. 3, and re-forms each of 
said photo images on standard area 20A and reference area 
20B of CCD 20, respectively. Separator lens 19 comprises 
tWo small plano-conveX lenses 19A and 19B, Which have a 
?at surface on the side struck by the light ?uX (hereinafter 
‘the struck surface’) and a conveX spherical surface on the 
side from Which the light ?uX eXit. It is constructed using a 
plastic lens material molded into a Wide rectangular paral 
lelepiped With a pair of small spherical surfaces located at 
one side along its length. 

[0040] Separator lens 19 is inclined With lengthWise center 
line M as the rotational aXis by prescribed micro-angle 6 
such that its upper edge approaches CCD 20. In other Words, 
separator lens 19 is located such that its lens surface is 
inclined relative to optical aXis LWithin a plane perpendicu 
lar to center line N of the image pickup surface of CCD 20 
Which incorporates optical aXis L (a plane parallel to the 
paper surface in FIG. 2, hereinafter ‘the vertical plane’). It 
is also acceptable if the angling is such that the loWer edge 
of separator lens 19 approaches CCD 20. 

[0041] Because center line M of separator lens 19 and 
lengthWise center line N of CCD 20 are parallel to each 
other, separator lens 19 and CCD 20 has a positional 
relationship in Which the lens surface and the image pickup 
surface are non-parallel to each other Within the vertical 
plane. 

[0042] The lens surface of separator lens 19 is inclined 
relative to the image pickup surface of CCD 20 in this Way 
such that they are not parallel to each other in order to 
prevent stray light L1 or re?ected light L1 that arise due to 

Nov. 15, 2001 

the re?ection of light off separator lens 19 and CCD 20 from 
striking the image pickup surface of CCD and adversely 
affecting the image signals output from CCD 20. Therefore, 
micro-angle 6 by Which to angle separator lens 19 is set at 
an appropriate angle (e.g., tWo to three degrees) that can 
prevent said adverse effect. 

[0043] Aperture mask 18 limits the ?eld of vieW of 
plano-conveX lenses 19A and 19B of separator lens 19. 
Aperture mask 18 has a con?guration that is essentially the 
same as the struck surface of separator lens 19. It comprises 
a light blocking member having opening 18A of a prescribed 
siZe (see FIG. 2) at a position facing plano-conveX lenses 
19A and 19B, and is located on the struck surface of 
separator lens 19 as if they formed a single unit. 

[0044] By means of the construction described above, in 
housing 21, the light ?uX that strike the center of separator 
lens 19 via condenser lens 16, mirror 17 and aperture mask 
18 pass through separator lens 19 While being inclined 
doWnWard relative to optical aXis L by micro-angle 6, and 
strike positions slightly loWer than the lengthWise center line 
of the image pickup surface of CCD 20. In other Words, the 
photo images of the photo object are formed at positions on 
standard area 20A and reference area 20B of CCD 20, said 
positions being loWer than the center positions of said areas. 

[0045] On the other hand, part of the light ?uX L1 that 
strike CCD 20 are re?ected by the image pickup surface 
toWard separator lens 19, but since separator lens 19 is 
located such that its optical aXis is inclined doWnWard, the 
light path of light ?ux L1 that are re?ected again by the exit 
surface of separator lens 19 toWard CCD 20 runs beloW the 
image pickup surface of CCD 20 and therefore said light ?uX 
L1 do not strike CCD 20. 

[0046] Consequently, only image signals S1 and S1‘ based 
on the true formed photo images of the photo object are 
output from standard area 20A and reference area 20B of 
CCD 20, as shoWn in FIG. 5 for eXample, and false image 
signals S2 and S2‘ caused by light ?uX L1 such as re?ected 
light eXisting due to the re?ection of light betWeen separator 
lens 19 and CCD 20 (see the dotted line Waveforms in FIG. 
5) are not output. 

[0047] Therefore, errors caused by said false image sig 
nals S2 and S2‘ in the detection of the focus position that are 
detected based on the phase difference betWeen image signal 
S1 output from standard area 20A of CCD 20 and image 
signal S1‘ output from reference area 20B may be reduced. 

[0048] FIG. 6 is a vertical cross-sectional vieW shoWing 
the construction of a second embodiment of AF sensor 
module 11. 

[0049] AF sensor module 11 shoWn in this draWing is 
different from that shoWn in FIG. 2, in that the lens surface 
of separator lens 19 is perpendicular to optical aXis L and 
CCD 20 is inclined by prescribed micro-angle 6 With its 
lengthWise center line N as the rotational aXis such that its 
upper edge approaches separator lens 19. In other Words, 
CCD 20 is located such that its image pickup surface is 
inclined relative to optical aXis L Within the vertical plane. 
It is also acceptable if the angling is such that the loWer edge 
of CCD 20 approaches separator lens 19. 

[0050] The second embodiment shares the characteristic 
of the ?rst embodiment that the lens surface of separator lens 
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19 and the image pickup surface of CCD 20 are non-parallel 
to each other Within the vertical plane, and therefore it 
naturally has the same effect as the ?rst embodiment 
described above. 

[0051] In the embodiments described above, either the 
lens surface of separator lens 19 or the image pickup surface 
of CCD 20 is inclined With regard to optical axis L Within 
the vertical plane in order to make easy the setting of angling 
angle 6 and the non-parallel state. HoWever, it is also 
acceptable if both surfaces are inclined relative to the optical 
axis in achieving the non parallel relationship betWeen 
separator lens 19 and CCD 20. 

[0052] The construction described above is used to pre 
vent re?ected light L1 existing betWeen separator lens 19 
and CCD 20 from re-striking the image pickup surface of 
CCD 20 by making the lens surface of separator lens 19 and 
the image pickup surface of CCD 20 non-parallel to each 
other. As long as this object is attained, the non-parallel 
relationship betWeen the lens surface of separator lens 19 
and the image pickup surface of CCD 20 is not limited to the 
?rst and second embodiments described above. 

[0053] In other Words, either separator lens 19 or CCD 20 
may be inclined relative to optical axis L such that the 
normal line of the lens surface of separator lens 19 or the 
normal line of the image pickup surface of CCD 20 becomes 
inclined With regard to optical axis L. In this case, it is 
preferred that either separator lens 19 or CCD 20 be inclined 
relative to optical axis L Within a plane other than the plane 
incorporating optical axis L and center line N of CCD 20 (a 
plane perpendicular to the paper surface in FIG. 2 or FIG. 
6, hereinafter ‘the horiZontal plane’). 
[0054] This is because When either separator lens 19 or 
CCD 20 is inclined relative to optical axis L Within the 
horiZontal plane, the image formation points on the image 
pickup surface of CCD 20 move along the line of the 
photoelectric conversion elements of CCD 20 due to said 
angling, but When either separator lens 19 or CCD 20 is 
inclined relative to optical axis L Within a plane other than 
the horiZontal plane, the image formation points on the 
image pickup surface of CCD 20 move in a direction 
different from the direction of the line of photoelectric 
conversion elements of CCD 20, i.e., in a direction that is not 
parallel to said line, and therefore the re-striking of re?ected 
light L1 on CCD 20 may be further reduced. 

[0055] While explanations Were provided in the embodi 
ments described above using a focus detecting device used 
in a single lens re?ex camera as an example of a detecting 
device, the detecting device of the present invention is not 
limited to said focus detecting device. For example, the 
present invention may be applied in a passive type distance 
measuring device used in lens shutter cameras. The basic 
principle of a passive type distance device is basically the 
same as that of a focus detecting device: The object photo 
image is separated into tWo photo images, Which are then 
formed on an image pickup device comprising photoelectric 
conversion elements arranged in a line to detect the distance 
to the photo object. The lens surface of the optical system to 
form the photo images on the image pickup device and the 
image pickup surface of the image pickup device may be 
arranged to be non-parallel to each other in this construction 
as Well. 

[0056] Further, the present invention may be applied in 
other optical devices such as binoculars in Which the focus 
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detecting device or the distance measurement device 
described above may be employed, or in various other 
measuring devices. 

[0057] As explained above, the AF sensor module prima 
rily comprises condenser lens 16, mirror 17, aperture mask 
18, separator lens 19 and CCD 20. Separator lens 19 is 
located such that its lengthWise center line M may be parallel 
to the lengthWise center line N of CCD 20 While it is inclined 
by micro-angle 6 With center line M as the rotational axis. 
By arranging the lens surface of separator lens 19 and the 
image pickup surface of CCD 20 such that they are non 
parallel to each other, re?ected light L1 existing due to the 
re?ection of light betWeen separator lens 19 and CCD 20 is 
prevented from striking CCD 20 once again so that a 
reduction in the accuracy of focus detection caused by said 
re?ected light may be prevented. 

[0058] Obviously, many modi?cations and variation of the 
present invention are possible in light of the above teach 
ings. It is therefore to be understood that Within the scope of 
the appended claims, the invention may be practiced other 
than as speci?cally described. 

What is claimed is: 
1. A detecting device, comprising: 

an image pickup device includes plural photoelectric 
conversion elements arranged in a line; and 

an image re-forming lens that re-forms an image of an 
object formed by a prescribed optical system on an 
image pickup surface of said image pickup device, 

Wherein a lens surface of said image re-forming lens and 
said image pickup surface of said image pickup device 
are arranged such that they are non-parallel to each 
other. 

2. A detecting device as claimed in claim 1, one of said 
lens surface and said image pickup surface is inclined With 
regard to optical axis. 

3. A detecting device as claimed in claim 2, Wherein said 
lens surface or said image pickup surface is arranged so that 
said lens surface or said image pickup surface is inclined 
pivotally on a line along With a lengthWise direction of said 
image pickup device. 

4. A detecting device as claimed in claim 2, Wherein a 
normal line of said lens surface or image pickup surface is 
inclined With regard to optical axis. 

5. Afocus detecting device Which detects focus condition 
of a prescribed optical system, comprising: 

an image pickup device includes plural photoelectric 
conversion elements arranged in a line; and 

an image re-forming lens that re-forms an image of an 
object formed by a prescribed optical system on an 
image pickup surface of said image pickup device, 

Wherein a lens surface of said image re-forming lens and 
said image pickup surface of said image pickup device 
are arranged such that they are non-parallel to each 
other. 

6. A focus detecting device as claimed in claim 6, one of 
said lens surface and said image pickup surface is inclined 
With regard to optical axis. 

7. Afocus detecting device as claimed in claim 7, Wherein 
said lens surface or said image pickup surface is arranged so 



US 2001/0040637 A1 

that said lens surface or said image pickup surface is inclined 
pivotally on a line along With a lengthwise direction of said 
image pickup device. 

8. Afocus detecting device as claimed in claim 7, Wherein 
a normal line of said lens surface or image pickup surface is 
inclined With regard to optical aXis. 

9. A camera, comprising: 

a focus detecting device Which detects focus condition of 
a photo-taking optical system, includes 

an image pickup device includes plural photoelectric 
conversion elements arranged in a line; and 

an image re-forming lens that re-forms an image of an 
object formed by a prescribed optical system on an 
image pickup surface of said image pickup device, 
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Wherein a lens surface of said image re-forming lens and 
said image pickup surface of said image pickup device 
are arranged such that they are non-parallel to each 
other. 

10. A camera as claimed in claim 9, one of said lens 
surface and said image pickup surface is inclined With 
regard to optical axis. 

11. A camera as claimed in claim 10, Wherein said lens 
surface or said image pickup surface is arranged so that said 
lens surface or said image pickup surface is inclined pivot 
ally on a line along With a lengthWise direction of said image 
pickup device. 

12. A camera as claimed in claim 10, Wherein a normal 
line of said lens surface or image pickup surface is inclined 
With regard to optical axis. 

* * * * * 


