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( 57 ) ABSTRACT 
A control apparatus includes a focus control unit configured 
to perform a focus control based on an image signal , a tilt 
control unit configured to control a tilt of an imaging plane 
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image signal used for the tilt control in performing both the 
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CONTROL APPARATUS , IMAGING An imaging apparatus according to another aspect of the 
APPARATUS , CONTROL METHOD , AND present invention includes an image sensor configured to 
STORAGE MEDIUM FOR PERFORMING A photoelectrically convert an optical image formed through 

TILT CONTROL an imaging optical system and outputs an image signal , and 
5 the above control apparatus . 

BACKGROUND OF THE INVENTION A control method according to another aspect of the 
present invention includes the steps of determining a first 

Field of the Invention evaluation area of an image signal used for a focus control 
and a second evaluation area of the image signal used for a 

The present invention relates to an imaging apparatus that 10 tilt control , and performing both the focus control based on 
can tilt an image sensor relative to a plane orthogonal to an the first evaluation area of the image signal , and the tilt 
optical axis direction of an imaging optical system . control based on the second evaluation area of the image 

signal . 
Description of the Related Art A non - transitory computer - readable storage medium stor 

15 ing a program for causing a computer to execute the above 
A network camera may not acquire a long depth of field control method constitutes another aspect of the present 

in scenes , such as a long house , a hallway , and a parking lot , invention . 
depending on an imaging condition , such as a lens perfor- Further features of the present invention will become 
mance , a field angle , and an aperture stop . For example , in apparent from the following description of exemplary 
a scene having a long depth where a road , a passerby , or a 20 embodiments with reference to the attached drawings . 
car is imaged from a network camera installed on a ceiling , 
only partial imaging area is focused . BRIEF DESCRIPTION OF THE DRAWINGS 
One conventional method that adjusts a focal plane is to 

tilt an imaging plane ( image sensor or tilt lens ) relative to a FIG . 1 is a block diagram of an imaging apparatus 
plane orthogonal to an optical axis of an imaging optical 25 according to each embodiment . 
system in order to obtain a long depth of field . Japanese FIGS . 2A to 2C illustrate a relationship between a tilted 
Patent Application Laid - Open No. ( “ JP ” ) 2017-173802 dis- image sensor and a focus plane of an image according to 
closes a method of tilting an image sensor ( imaging plane ) each embodiment . 
relative to a plane orthogonal to an optical axis of an FIG . 3 is a flowchart of a control method according to a 
imaging optical system . JP 2000-13665 discloses a method 30 first embodiment . 
of tilting an imaging plane relative to a plane orthogonal to FIGS . 4A and 4B explain an evaluation value used for a 
an optical axis of an imaging optical system using a bellows tilt control of the image sensor according to each embodi 
unit . ment . 
However , when the tilt of the imaging plane is changed FIGS . 5A to 5D are explanatory diagrams of an evaluation 

relative to the plane orthogonal to the optical axis of the 35 area used for a focus control and an evaluation area used for 
imaging optical system ( the tilt control of the imaging plane the tilt control of the image sensor according to each 
is performed ) , an evaluation value used for an autofocus embodiment . 
( " AF " ) control obtained from a captured image changes . FIG . 6 is a flowchart of a control method according to a 
Hence , the tilt control of the imaging plane and focus control second embodiment . 
cannot be performed at the same time , and it takes a long 40 FIG . 7 is a flowchart of a control method according to a 
time to complete both controls . third embodiment . 

The method disclosed in JP 2017-173802 needs a focus 
control after a focal plane is adjusted by performing a tilt DESCRIPTION OF THE EMBODIMENTS 
control of the image sensor . The method disclosed in JP 
2000-13665 needs a focus control after the focal plane is 45 Referring now to the accompanying drawings , a descrip 
adjusted by controlling the bellows unit . Thus , it takes a long tion will be given of embodiments according to the present 
time for both methods of JPs 2017-173802 and 2000-13665 invention . 
to complete a focus control after the focal plane adjustment The imaging apparatus according to this embodiment can 
( tilt control of the imaging plane ) starts . be mounted on a variety of devices that having a function of 

50 capturing a motion image . Illustrative devices having a 
SUMMARY OF THE INVENTION function of capturing a motion image include an imaging 

apparatus such as a network camera , a video camera , and a 
The present invention provides a control apparatus , an still camera , a mobile phone having an imaging function , a 

imaging apparatus , a control method , and a storage medium portable information terminal , and the like . This embodi 
( or a program ) , each of which can quickly perform a focus 55 ment describes a tilt control of the image sensor as a control 
control and a tilt control of an imaging plane . for tilting the imaging plane within the plane orthogonal to 
A control apparatus according to one aspect of the present the optical axis of the imaging optical system ( tilt control of 

invention includes a focus control unit configured to perform the imaging plane ) , but the present invention is not limited 
a focus control based on an image signal , a tilt control unit to this embodiment . The present invention is also applicable 
configured to control a tilt of an imaging plane based on the 60 to a configuration in which the tilt of the imaging plane is 
image signal , and a determination unit configured to deter- controlled using a tilt lens of the imaging optical system , for 
mine a first evaluation area of the image signal used for the example . In the following description , the present invention 
focus control and a second evaluation area of the image is installed in the imaging apparatus such as the network 
signal used for the tilt control in performing both the focus camera as an example . 
control and the tilt control . At least one processor or circuit 65 Overall Structure 
is configured to perform a function of at least one of the Referring now to FIGS . 1 and 2A - 2C , a description will 
units . be given of an overall configuration of an imaging apparatus 
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detection . The image analysis result by the image analysis ment of the image sensor 102-4 is unnecessary , the flow 
unit 118 is notified to the CPU 101 via the bus 106 . proceeds to the step S303-1 . On the other hand , if it is 
A compression / decompression unit 119 performs com- determined that the tilt of the image sensor 102-4 needs to 

pression processing for the image in accordance with a be adjusted , the flow proceeds to the step S303-2 . 
control instruction from the CPU 101 via the bus 106 and 5 In the step S303-1 , the focus control unit 101-1 deter 
generates compressed data . The compressed data is output to mines whether focusing ( focus control ) is necessary . For 
the display device 115 and the network 116 via the I / F 113 . example , when the evaluation value regarding the contrast at 
The compression / decompression unit 119 performs decom- the specific frequency acquired from the image evaluation 
pression processing in a predetermined format for the com- unit 117 is smaller than a predetermined threshold , the focus 
pressed data stored in the storage device 112 and generates 10 control unit 101-1 determines that focusing is necessary . The 
uncompressed data . As compression / decompression pro- focus control unit 101-1 determines that the focusing is 
cessing in the predetermined format , processing conforming necessary when the zoom control unit 101-1 controls the 
to the JPEG standard is performed for a still image , and zoom lens 102-1 via the bus 106 and the driver 108. When 
processing conforming to a standard , such as MOTION- the one - shot focusing is instructed by the user operation 
JPEG , MPEG2 , AVC / H.264 , and AVC / H . 265 , is performed 15 through the input device 114 or the network 116 , the I / F 113 , 
for a motion image . and the bus 106 , the focus control unit 101-1 determines that 

the focusing is necessary . If it is determined that focusing is 
First Embodiment unnecessary , the flow proceeds to the step S307 . On the 

other hand , if it is determined that the focusing is necessary , 
Referring now to FIGS . 3 to 5A to 5D , a description will 20 the flow proceeds to the step S304-1 . If it is determined that 

be given of a control method ( focus control and tilt control the focusing is unnecessary in the step S303-2 , the flow 
of the image sensor 102-4 by the imaging apparatus 10 ) proceeds to the step S304-2 . On the other hand , if it is 
according to a first embodiment . In this embodiment , the determined that the focusing is necessary in the step S303-2 , 
evaluation area determination unit 101-4 allocates ( deter- the flow proceeds to the step S304-3 . 
mines ) an evaluation area ( first evaluation area ) used for the 25 In the step S304-1 , the evaluation area determination unit 
focus control and an evaluation area ( second evaluation 101-4 determines the evaluation area ( first evaluation area ) 
area ) used for the tilt control of the image sensor 102-4 . used to calculate the focusing value ( focus control ) in the 
FIG . 3 is a flowchart of the control method according to image ( captured image ) . The evaluation area used to calcu 

this embodiment . Each step in FIG . 3 is mainly executed by late the focusing value is determined based on the designa 
each unit of the CPU 101. FIGS . 4A and 4B explain the 30 tion information of the autofocus area designated and stored 
evaluation value used for the tilt control of the image sensor in the step S301 . 
102-4 . In FIGS . 4A and 4B , the abscissa axis represents the Next , in the step S305-1 , the focus control unit 101-2 
tilt ( degree ) of the image sensor 102-4 , and the ordinate axis acquires the evaluation value relating to the con ast at a 
represents the evaluation value . FIGS . 5A to 5D explain the specific frequency calculated by the image evaluation unit 
evaluation area ( first evaluation area ) used for the focus 35 117 based on the evaluation area determined by the evalu 
control and the evaluation area ( second evaluation area ) ation area determination unit 101-4 in the step S304-1 . Since 
used for the tilt adjustment of the image sensor . a general contrast evaluating method can be used as the 

First , in the step S301 , an autofocus area ( first evaluation evaluation value evaluating method , a description thereof 
area used for the focus control ) is designated to the evalu- will be omitted . Based on the evaluation value acquired from 
ation area determination unit 101-4 through the input device 40 the image evaluation unit 117 , the focus control unit 101-2 
114 or the network 116 , the I / F 113 , and the bus 106 by a calculates a focusing value for driving the focus lens 102-1 
user operation . The designation of the autofocus area by the so as to obtain a higher contrast . However , this embodiment 
user includes one - point AF , zone AF , auto selection AF , and does not limit the calculation method of the focusing value . 
the like . The evaluation area determination unit 101-4 sets Next , in the step S306-1 , the focus control unit 101-2 
an autofocus area designated by the user and stores infor- 45 controls ( focusing of ) the focus lens 102-2 via the bus 106 
mation on the autofocus area in the RAM 107 via the bus and the driver 108 based on the focusing value calculated in 
106. The designation of the autofocus area by the user is a the step S305-1 . Then , the flow proceeds to the step S307 . 
general function of the imaging apparatus , and thus a In the step S304-2 , the evaluation area determination unit 
description thereof will be omitted . However , this embodi- 101-4 determines an evaluation area ( second evaluation 
ment does not limit the method for designating the autofocus 50 area ) used to calculate the tilt adjustment value of the image 

sensor 102-4 ( or for the tilt control ) . The evaluation area 
Next , in the step S302 , the tilt control unit 101-3 deter- used for the tilt control of the image sensor 102-4 is at least 

mines whether the tilt adjustment ( tilt control ) of the image part of the peripheral area of the image ( captured image ) . 
sensor 102-4 is necessary . For example , when the evaluation When the image sensor 102-4 is vertically tilted , one or both 
value ( contrast evaluation value ) regarding the contrast at 55 of the upper part and the lower part of the image ( captured 
the specific frequency acquired from the image evaluation image ) are used for the second evaluation area . On the other 
unit 117 is smaller than a predetermined threshold , the tilt hand , when the image sensor 102-4 is laterally tilted , one or 
control unit 101-3 determines that it is necessary to adjust both of the left part and the right part of the image ( captured 
the tilt of the image sensor 102-4 . Alternatively , the tilt image ) are used for the second evaluation area . FIG . 5A 
control unit 101-3 determines that the tilt of the image sensor 60 illustrates an illustrative evaluation area 501-2 at the upper 
102-4 needs to be adjusted when the image sensor 102 is pan part of the image ( captured image ) 501 and an evaluation 
or tilted by the pan head control unit 101-5 and the angle of area 501-3 at the lower part of the image 501 as evaluation 
view is changed . Alternatively , when the one - shot tilt adjust- areas used to calculate the tilt adjustment value of the image 
ment is instructed by the user via the input device 114 or the sensor 102-4 . 
network 116 , the I / F 113 , and the bus 106 , the tilt control unit 65 Next , in the step S305-2 in FIG . 3 , the tilt control unit 
101-3 determines that it is necessary to adjust the tilt of the 101-3 obtains an evaluation value relating to the contrast at 
image sensor 102-4 . If it is determined that the tilt adjust- a specific frequency calculated by the image evaluation unit 

area . 
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117 , based on the evaluation area determined by the evalu- at the upper part and the lower part ( peripheral area ) of the 
ation area determination unit 101-4 in the step S304-2 . The image 501 , respectively . The evaluation areas 501-2 and 
evaluation method used for the tilt adjustment of the image 501-3 used to calculate the tilt adjustment value of the image 
sensor 102-4 is the same as the evaluation method used for sensor 102-4 may be arranged on the left and right parts of 
the focusing , and thus a description thereof will be omitted . 5 the image 501 , respectively . 
An evaluation value 401 in FIG . 4A indicates an evalu- Then , as the focusing proceeds and the in - focus area 

ation value relating to the contrast at a specific frequency at expands , the evaluation area determination unit 101-4 
upper part of an image ( captured image ) obtained in a certain expands the evaluation area 501-1 of the image 501 in FIG . 
scene . An evaluation value 402 in FIG . 4B indicates an 5A . At this time , the evaluation area determination unit 
evaluation value relating to the contrast at a specific fre- 10 101-4 expands the evaluation area 501-1 into , for example , 
quency at lower part of the image obtained in the same evaluation areas 502-1 , 503-1 , and 504-1 of the images 502 , 
scene . In this case , a higher evaluation value can be obtained 503 , and 504 in FIGS . 5B , 5C , and 5D . When the focused 
from the evaluation value of the upper part of the image by area is wider than the predetermined area , the evaluation 
tilting the image sensor 102-4 in a direction away from the area determination unit 101-4 may determine the evaluation 
plane orthogonal to the optical axis OA of the imaging 15 area used to calculate the focusing value based on the 
optical system ( + direction ) . On the other hand , from the designation information of the autofocus area designated 
evaluation value of the lower part of the image , a higher and stored in the step S301 . 
evaluation value can be obtained by tilting the image sensor As the tilt adjustment of the image sensor 102-4 proceeds 
102-4 in a direction approaching to the plane orthogonal to and the adjustment amount of the tilt of the image sensor 
the optical axis OA of the imaging optical system ( -direc- 20 102-4 reduces , the evaluation area determination unit 101-4 
tion ) . In other words , by tilting the image sensor 102-4 so may change the evaluation areas 501-2 and 501-3 in the 
that the upper part of the image sensor 102-4 moves in the image 501 in FIG . 5A . For example , the evaluation area 
+ direction and its lower part moves in the -direction , the determination unit 101-4 may change them like the evalu 
focused area ( in - focus area ) can be expanded . Thus , the tilt ation areas 502-2 , 502-3 , 503-2 , 503-3 , 504-2 , and 504-3 in 
control unit 101-3 calculates an adjustment value ( tilt adjust- 25 the images 502 , 503 , and 504 in FIGS . 5B , 5C , and 5D . 
ment value ) for tilting the image sensor 102-4 so as to obtain However , FIGS . 5A to 5D are merely illustrative assignment 
a higher contrast based on the evaluation value acquired of the evaluation areas in the image , and this embodiment 
from the image evaluation unit 117. However , this embodi- does not limit the assignment of evaluation areas . Then , the 
ment does not limit the method of calculating the tilt focus control unit 101-2 and the tilt control unit 101-3 
adjustment value of the image sensor 102-4 . 30 acquire the evaluation value relating to the contrast at a 
Next , in the step S306-2 in FIG . 3 , the tilt control unit specific frequency calculated by the image evaluation unit 

101-3 performs the tilt control of the image sensor 102-4 117 based on the respective evaluation areas determined by 
through the bus 106 and the driver 108 based on the tilt the evaluation area determination unit 101-4 in the step 
adjustment value of the image sensor 102-4 calculated in the S304-2 . 
step S305-2 . Then , the flow proceeds to step S307 . Next , in the step S305-3 in FIG . 3 , the focus control unit 

In the step S304-3 , the evaluation area determination unit 101-2 acquires an evaluation value relating to the contrast at 
101-4 determines the evaluation area used to calculate the the specific frequency calculated by the image evaluation 
focusing value ( or for the focus control ) in the image unit 117 , based on the evaluation area determined by the 
( captured image ) and the evaluation area used to calculate evaluation area determination unit 101-4 in the step S304-3 . 
the tilt adjustment value of the image sensor 102-4 ( or for 40 The tilt control unit 101-3 acquires the evaluation value 
the tilt control ) . The evaluation area ( first evaluation area ) relating to the contrast at the specific frequency calculated 
used to calculate the focusing value may use the central area by the image evaluation unit 117 based on the evaluation 
of the image ( captured image ) . On the other hand , the area determined by the evaluation area determination unit 
evaluation area ( second evaluation area ) used to calculate 101-4 in the step S304-3 . Then , the focus control unit 101-2 
the tilt adjustment value of the image sensor 102-4 may use 45 calculates a focusing value for adjusting the driving of the 
at least part of the peripheral area of the image . In other focus lens 102-1 so as to obtain a higher contrast , based on 
words , when the image sensor 102-4 is vertically tilted , the the evaluation value acquired by the image evaluation unit 
upper and lower parts of the image are used as the second 117. The tilt control unit 101-3 calculates a tilt adjustment 
evaluation area , and when the image sensor 102-4 is laterally value for adjusting the tilt of the image sensor 102-4 so as 
tilted , the left and right parts of the image are used as the 50 to obtain a higher contrast , based on the evaluation value 
second evaluation area . acquired by the image evaluation unit 117. The calculation 
The evaluation area used to calculate the focusing value methods of the focusing value and the tilt adjustment value 

and the evaluation area used to adjust the tilt of the image is the same as those in the steps S305-1 and S305-2 , and thus 
sensor 102-4 are variable . In a predetermined case , the a description thereof will be omitted . This embodiment does 
evaluation area determination unit 101-4 invalidates the 55 not limit the calculation method of the focusing value and 
designation of the autofocus area specified and stored in the the calculation method of the tilt adjustment value of the 
step S301 . The predetermined case is , for example , at the image sensor . 
start of focusing where the target focal length is least likely Next , in the step S306-3 , the focus control unit 101-2 
to be focused , or at the start of tilting of the image sensor controls ( focusing of ) the focus lens 102-2 via the bus 106 
102-4 where the tilt of the image sensor 102-4 most signifi- 60 and the driver 108 based on the focusing value calculated in 
cantly shifts from the target focal plane . Then , as illustrated the step S305-3 . In addition , the tilt control unit 101-3 
in FIG . 5A , the evaluation area determination unit 101-4 performs a tilt control of the image sensor 102-4 via the bus 
disposes the evaluation area 501-1 used to calculate the 106 and the driver 108 based on the tilt adjustment value of 
focusing value at the center ( central area ) of the image 501 . the image sensor 102-4 calculated in the step S306-2 . Then , 
On the other hand , the evaluation area determination unit 65 the flow proceeds to the step S307 . 
101-4 disposes the evaluation areas 501-2 and 501-3 used to In the step S307 , each of the focus control unit 101-2 and 
calculate the tilt adjustment value of the image sensor 102-4 the tilt control unit 101-3 determines whether to continue the 

35 
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focus control or tilt control . When the autofocus or one - shot sensor 102-4 . This embodiment performs the focus control 
focus is instructed by the user operation , the focus control and tilt control of the image sensor 102-4 during an imaging 
unit 101-2 determines that the focus control is to continue . period in which the image analysis is not performed . 
When the automatic tilt control or one - shot tilt control of the FIG . 7 is a flowchart of the control method according to 
image sensor 102-4 is instructed by the user operation , the 5 this embodiment . Each step in FIG . 7 is mainly executed by 
tilt control unit 101-3 determines that the tilt control of the each unit in the CPU 101. The flowchart in FIG . 7 differs 
image sensor 102-4 is to continue . If it is determined that at from that in FIG . 3 in that the step S702 is inserted . The steps 
least one of focus control and tilt control is to continue , the S701 and S703 to S708 in FIG . 7 are the same as steps S301 
flow returns to the step S302 . On the other hand , if it is to S308 in FIG . 1 , respectively , so a description thereof will 
determined that neither the focus control nor the tilt control be omitted . 
is to continue , this flow ends . In the step S702 , the control unit 101-6 determines This embodiment can efficiently execute the tilt control of whether or not the image analysis unit 118 is performing the the image sensor and the focus control by making variable image analysis , or whether or not the next captured image is the evaluation area used for the tilt control of the image sensor and the evaluation area used for the focus control . 15 scheduled to be analyzed . If the image analysis unit 118 determines that the image analysis unit 118 is not perform Thus , this embodiment can quickly provide the focal plane 
adjustment and focusing . ing the image analysis or does not plan to perform the image 

analysis of the next captured image , the control unit 101-6 
Second Embodiment proceeds to the step 8703 to execute the same subsequent 

20 flow as that of the first embodiment . On the other hand , if the 
Referring now to FIG . 6 , a description will be given of a control unit 101-6 determines that the image analysis unit 

control method ( focus control and tilt control of the image 118 is performing the image analysis or plans to perform the 
sensor 102-4 by the imaging apparatus 10 ) according to a image analysis for the next captured image , the control unit 
second embodiment . In this embodiment , similar to the first 101-6 proceeds to the step S708 . In other words , in this case , 
embodiment , the evaluation area determination unit 101-4 25 the control unit 101-6 controls the focus control unit 101-2 
allocates ( determines ) an evaluation area ( first evaluation and the tilt control unit 101-3 so that at least one of the focus 
area ) used for the focus control and an evaluation area control and the tilt control for the image sensor is not 
( second evaluation area ) used for the tilt control of the image performed . 
sensor 102-4 . In this embodiment , in order to suppress the This embodiment can perform the focus control and tilt 
influence on the image analysis by the focus control and the 30 control of the image sensor during an image capture period 
tilt control of the image sensor 102-4 , the control unit 101-6 in which no image analysis is performed . This embodiment 
permits the image analysis only when a predetermined can quickly the focal plane adjustment and focusing while 
condition is satisfied . suppressing the influence on the image analysis . 
FIG . 6 is a flowchart of a control method according to this As described above , in each embodiment , the control 

embodiment . Each step in FIG . 6 is mainly executed by each 35 apparatus ( CPU 101 ) includes the focus control unit 101-2 , 
unit of the CPU 101. The flowchart in FIG . 6 differs from the tilt control unit 101-3 , and the determination unit ( evalu 
that in FIG . 3 in that the step S607 is inserted . The steps ation area determination unit 101-4 ) . The focus control unit 
S601 to S606 and S608 in FIG . 6 are the same as steps S301 performs the focus control based on the image signal ( cap 
to S307 in FIG . 3 , and a description thereof will be omitted . tured image ) . The tilt control unit performs the tilt control of 

In the step S607 , the control unit 101-6 determines 40 the imaging plane based on the image signal ( captured 
whether the focus control unit 101-2 has obtained a prede- image ) . The determination unit determines the first evalua 
termined focusing result and / or the tilt control unit 101-3 has tion area of the image signal used for the focus control and 
obtained the predetermined tilt adjustment result ( or whether the second evaluation area of the image signal used for the 
a predetermined condition is satisfied ) . When the predeter- tilt control in performing both the focus control and the tilt 
mined condition is satisfied , the control unit 101-6 permits 45 control . 
the image analysis of the captured image by the image In performing both the focus control and the tilt control , 
analysis unit 118. On the other hand , when the predeter the first evaluation area and the second evaluation area may 
mined condition is not satisfied , the control unit 101-6 does be made variable . In performing both the focus control and 
not permit the image analysis of the captured image by the the tilt control , the first evaluation area and the second 
image analysis unit 118 . 50 evaluation area may be different from each other . The focus 

This embodiment permits an image analysis only when control unit and the tilt control unit may simultaneously 
the tilt control result of the image sensor or the focus control perform the focus control and tilt control . 
result satisfies the predetermined condition . Therefore , this The tilt control unit may control the tilt of the imaging 
embodiment can quickly provide the focal plane adjustment plane by tilting the image sensor 102-4 relative to the plane 
and focusing while suppressing the influence on the image 55 orthogonal to the optical axis OA of the imaging optical 
analysis . system . In performing both the focus control and tilt control , 

the determination unit may determine the first evaluation 
Third Embodiment area by invalidating an arbitrary evaluation area used for the 

focus control that has been determined in advance . In 
Referring now to FIG . 7 , a description will be given of a 60 performing both the focus control and tilt control , the 

control method ( focus control and tilt control of the image determination unit may determine the central area of the 
sensor 102-4 by the imaging apparatus 10 ) according to a image signal as the first evaluation area , and at least part of 
third embodiment . In this embodiment , similar to the first the peripheral area of the image signal as the second 
embodiment , the evaluation area determination unit 101-4 evaluation area . The second evaluation area may be upper 
allocates ( determines ) an evaluation area ( first evaluation 65 part and lower part of the image signal , or left part and right 
area ) used for the focus control and an evaluation area part of the image signal . In performing both the focus 
( second evaluation area ) used for tilt control of the image control and tilt control , the determination unit may change 
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the first evaluation area according to the tilt adjustment wherein the determination unit determines a central area 
result of the imaging plane by the tilt control unit . in a captured image as the first evaluation area , and a 

The control apparatus may include an image analysis unit peripheral area in the captured image as the second 
( control unit 101-6 , image analysis unit 118 ) configured to evaluation area , 
analyze the image signal when at least one of the focusing wherein the focus control unit is configured to perform the 
result by the focus control unit and the tilt adjustment result focus control based on a contrast evaluation value in 

the first evaluation area , of the imaging plane by the tilt control unit satisfies a 
predetermined condition . The control apparatus may include wherein the tilt control unit is configured to perform the 

tilt control based on a contrast evaluation value in the an analysis unit ( control unit 101-6 , image analysis unit 118 ) second evaluation area , and configured to analyze the image signal , and the tilt control 
unit may control the tilt in a period during which the analysis wherein at least one processor or circuit is configured to 

perform a function of at least one of the units . unit does not analyze the image signal . 2. The control apparatus according to claim 1 , wherein 
each of the first evaluation area and the second evaluation Other Embodiments 15 area is made variable in performing both the focus control 
and the tilt control . 

Embodiment ( s ) of the present invention can also be 3. The control apparatus according to claim 1 , wherein the realized by a computer of a system or apparatus that reads focus control unit and the tilt control unit simultaneously 
out and executes computer executable instructions ( e.g. , one perform the focus control and the tilt control . 
or more programs ) recorded on a storage medium ( which 4. The control apparatus according to claim 1 , wherein the 
may also be referred to more fully as a “ non - transitory determination unit determines the first evaluation area by 
computer - readable storage medium ' ) to perform the func invalidating an arbitrary evaluation area used for the focus 
tions of one or more of the above - described embodiment ( s ) control previously determined in performing both the focus 
and / or that includes one or more circuits ( e.g. , application control and the tilt control . 
specific integrated circuit ( ASIC ) ) for performing the func 5. The control apparatus according to claim 1 , wherein the 
tions of one or more of the above - described embodiment ( s ) , second evaluation area includes upper part and lower part of 
and by a method performed by the computer of the system the captured image or left part and right part of the captured 
or apparatus by , for example , reading out and executing the image . 
computer executable instructions from the storage medium 6. The control apparatus according to claim 1 , wherein in 
to perform the functions of one or more of the above- 30 performing both the focus control and the tilt control , the 
described embodiment ( s ) and / or controlling the one or more determination unit changes the first evaluation area accord 
circuits to perform the functions of one or more of the ing to a tilt adjustment result of the imaging plane by the tilt 
above - described embodiment ( s ) . The computer may com- control unit . 
prise one or more processors ( e.g. , central processing unit 7. The control apparatus according to claim 1 , further 
( CPU ) , micro processing unit ( MPU ) ) and may include a 35 comprising : 
network of separate computers or separate processors to read a control unit configured to determine whether the focus 
out and execute the computer executable instructions . The control unit has obtained a predetermined focusing 
computer executable instructions may be provided to the result or the tilt control unit has obtained a predeter 
computer , for example , from a network or the storage mined tilt adjustment result ; and 
medium . The storage medium may include , for example , one 40 an analysis unit configured to analyze the captured image 
or more of a hard disk , a random - access memory ( RAM ) , a when the control unit determines that the focus control read only memory ( ROM ) , a storage of distributed comput- unit has obtained the predetermined focusing result or 
ing systems , an optical disk ( such as a co act disc ( CD ) , the tilt control unit has obtained the predetermined tilt 
digital versatile disc ( DVD ) , or Blu - ray Disc ( BD ) TM ) , a adjustment result . 
flash memory device , a memory card , and the like . 8. The control apparatus according to claim 1 , further 

While the present invention has been described with comprising an analysis unit configured to analyze the cap 
reference to exemplary embodiments , it is to be understood tured image , 
that the invention is not limited to the disclosed exemplary wherein the tilt control unit performs the tilt control in a 
embodiments . The scope of the following claims is to be period in which the analysis unit does not analyze the accorded the broadest interpretation so as to encompass all captured image . 
such modifications and equivalent structures and functions . 9. An imaging apparatus comprising : 

This application claims the benefit of Japanese Patent an image sensor configured to photoelectrically convert 
Application No. 2018-198145 , filed on Oct. 22 , 2018 , which an optical image formed through an imaging optical 
is hereby incorporated by reference herein in its entirety . 

a control apparatus , 
What is claimed is : wherein the control apparatus includes : 
1. A control apparatus comprising : a focus control unit configured to perform a focus 
a focus control unit configured to perform a focus control control which controls a focus lens ; 
which controls a focus lens ; a tilt control unit configured to perform a tilt control 

a tilt control unit configured to perform a tilt control 60 which tilts an imaging plane of an image sensor 
which tilts an imaging plane of an image sensor relative relative to a plane orthogonal to an optical axis of an 
to a plane orthogonal to an optical axis of an imaging imaging optical system ; and 
optical system ; and a determination unit configured to determine a first 

a determination unit configured to determine a first evalu evaluation area for the focus control and a second 
ation area for the focus control and a second evaluation 65 evaluation area for the tilt control , the second evalu 
area for the tilt control , the second evaluation area ation area being different from the first evaluation 
being different from the first evaluation area , area , 
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system ; and 
55 
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wherein the determination unit determines a central area wherein the tilt control is performed based on a contrast 
in a captured image as the first evaluation area , and a evaluation value in the second evaluation area . 
peripheral area in the captured image as the second 11. A non - transitory computer - readable storage medium 
evaluation area , storing a program for causing a computer to execute a wherein the focus control unit is configured to perform the 5 control method , focus control based on a contrast evaluation value in wherein the control method includes : the first evaluation area , and 

wherein the tilt control unit is configured to perform the determining a first evaluation area for a focus control 
tilt control based on a contrast evaluation value in the which controls a focus lens and a second evaluation 
second evaluation area . area for a tilt control which tilts an imaging plane of 

10. A control method comprising : an imaging sensor relative to a plane orthogonal to 
determining a first evaluation area for a focus control an optical axis of an imaging optical system , the 
which controls a focus lens and a second evaluation second evaluation area being different from the first 
area for a tilt control which tilts an imaging plane of an evaluation area ; and imaging sensor relative to a plane orthogonal to an performing both the focus control based on the first optical axis of an imaging optical system , the second evaluation area of a captured image , and the tilt evaluation area being different from the first evaluation control based on the second evaluation area of the 

captured image , performing both the focus control based on the first wherein a central area in a captured image is determined evaluation area of a captured image , and the tilt control 
based on the second evaluation area of the captured as the first evaluation area , and a peripheral area in the 
image , captured image is determined as the second evaluation 

area , wherein a central area in a captured image is determined wherein the focus control is performed based on a contrast as the first evaluation area , and a peripheral area in the evaluation value in the first evaluation area , and captured image is determined as the second evaluation wherein the tilt control is performed based on a contrast area , evaluation value in the second evaluation area . wherein the focus control is performed based on a contrast 
evaluation value in the first evaluation area , and 
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