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An image pickup apparatus arranged to perform a focus
adjustment by moving a focus lens based on an image pickup
signal, parallelly reading out the image pickup signal
obtained in a period set by a timing signal for setting a first
exposure period and the image pickup signal obtained in a
period set by a timing signal for setting a second exposure
period from an image pickup unit by shifting the timing
signals from each other in phase, obtain a focus evaluation
value from the image pickup signal obtained in the set expo-
sure period, and determine a position of the focus lens corre-
sponding to the focus evaluation value based on a focus lens

(51) Int.ClL position when the image pickup signal is read out for the first
HO4N 5/232 (2006.01) exposure period and a focus lens position when the image
HO4N 5/235 (2006.01) pickup signal is read out for the second exposure period.
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FOCUS ADJUSTMENT APPARATUS, FOCUS
ADJUSTMENT METHOD AND PROGRAM,
AND IMAGE PICKUP APPARATUS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an image pickup
apparatus such as an electronic still camera and, more par-
ticularly, to a focus adjustment apparatus, a focus adjustment
method, and a computer program which can be applied to the
image pickup apparatus.

[0003] 2. Description of the Related Art

[0004] Inimage pickup apparatuses such as electronic still
camera, video camera, and the like in the related arts, a focus
adjustment function called “auto focus” (hereinbelow,
referred to as AF) is used in order to focus a photographing
optical system on an object. In AF, such a system that image
data is obtained from an image pickup element such as CCD,
CMOS sensor, or the like and an in-focus position of a focus
lens is calculated on the basis of focus evaluation values
which are obtained from the image data is known. According
to such a system, the position of the focus lens where the focus
evaluation value appears to be a maximum value is set to the
in-focus position. Therefore, in AF, the focus lens is driven in
apredetermined range and the focus evaluation value of each
picture (frame) which is obtained during such a drive period
of time is stored in correspondence to the focus lens position.
The position of the focus lens which is made to correspond to
one picture (frame) is set as a position corresponding to half
of'a movement amount ofthe focus lens in an exposure period
of'one picture, that is, as an intermediate position between the
position at a time point of start of exposure and the position at
a time point of end of the exposure. The position of the focus
lens is obtained for a blanking period of one picture and the
intermediate position is calculated from an exposure time and
a driving speed of the focus lens.

[0005] A method whereby a plurality of pixel signals of an
image pickup element are read out while shifting a period,
thereby increasing a reading speed as a whole is proposed.
For example, according to Japanese Patent Application Laid-
Open No. H06-245025, signals from odd-numbered pixels
and even-numbered pixels among a plurality of pixels are
output from a sensor chip with a half-period difference in time
therebetween and, thereafter, are combined, thereby realizing
a high reading speed. By using such a method, since a period
at which the focus evaluation value is obtained is also short-
ened, many focus evaluation values can be obtained for a
short time.

[0006] Thereis a case where even ifthe lens is controlled so
as to be moved at a predetermined speed, an actual moving
speed is not constant but fluctuates. In the case of calculating
the focus lens position from only the time and the control
speed as mentioned above, if the actual moving speed fluc-
tuates during the driving of the focus lens, an error occurs
between the calculated intermediate position and the actual
intermediate position in an exposure period. Particularly, in
the case where a stepping motor of open-loop control is used
as a driving motor of the focus lens, since the actual position
during the driving is not detected, even if the moving speed
fluctuates, it cannot be known. Thus, an error is liable to occur
in a calculation result.

[0007] It is, therefore, an aspect of the invention is to pro-
vide an image pickup apparatus having such a focus adjust-
ment function that even if a moving speed of a focus lens
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fluctuates, by improving a calculation precision of the focus
lens position as an obtaining position of a focus evaluation
value, a focus adjustment precision can be improved.

SUMMARY OF THE INVENTION

[0008] To accomplish the above aspect, according to the
invention, an image pickup apparatus comprises: a focus
adjustment unit configured to perform a focus adjustment by
moving a focus lens on the basis of an image pickup signal
obtained by an image pickup unit; a read-out unit configured
to parallelly read out the image pickup signal obtained in a
period set according to a timing signal for setting a first
exposure period and the image pickup signal obtained in a
period set according to a timing signal for setting a second
exposure period from the image pickup unit by shifting the
timing signal for setting the first exposure period and the
timing signal for setting the second exposure period from
each other in phase; an evaluation unit configured to obtain a
focus evaluation value from the image pickup signal which is
obtained in the exposure period set according to the timing
signal; and a position determination unit configured to deter-
mine a position of the focus lens corresponding to the
obtained focus evaluation value on the basis of a position of
the focus lens at the time when the image pickup signal is read
out according to the timing signal for setting the first exposure
period and a position of the focus lens at the time when the
image pickup signal is read out according to the timing signal
for setting the second exposure period.

[0009] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
exemplary embodiments, features, and aspects of the inven-
tion and, together with the description, serve to explain the
principles of the invention.

[0011] FIG. 1 is a block diagram illustrating a schematic
construction of an electronic still camera to which an auto-
focus adjustment apparatus according to an embodiment of
the invention is applied.

[0012] FIG. 2 is a diagram schematically illustrating a par-
tial construction of an image pickup element included in an
image pickup apparatus according to the embodiment of the
invention.

[0013] FIG. 3 is a diagram illustrating a flowchart for the
photographing operation in the electronic still camera in FI1G.
1.

[0014] FIG. 4 is a diagram illustrating a flowchart for the
AF operation at the time of a main photographing in FIG. 3.
[0015] FIG. 5is a diagram illustrating a timing chart for the
operation of a vertical scanning circuit of the electronic still
camera to which the auto-focus adjustment apparatus accord-
ing to the embodiment of the invention is applied.

[0016] FIG. 6 is a diagram illustrating an example of
obtaining timing of a position and time of a focus lens in the
AF processing operation in FIG. 4.

DESCRIPTION OF THE EMBODIMENTS

[0017] Various exemplary embodiments, features, and
aspects of the present invention will be described in detail
below with reference to the drawings.
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First Embodiment

[0018] FIG. 1 is a block diagram illustrating a schematic
construction of an image pickup apparatus such as an elec-
tronic still camera or the like to which a focus adjustment
apparatus according to a first embodiment of the invention is
applied. Animage pickup apparatus 100 has the focus adjust-
ment apparatus in which a focus lens included in an image
pickup optical system is moved along its optical axis, thereby
performing a focus adjustment, and an object image which is
formed by the image pickup optical system is focused to an
image pickup element.

[0019] Inthediagram, a focus lens 101 is provided to focus
on the image pickup element, which will be described here-
inafter. A focus lens driving motor 102 drives the focus lens
101 along its optical axis. An image pickup element 103
converts incident light from an object into an electric signal
and generates an image signal. A sensor driver 104 receives a
timing signal from a timing generator, which will be
described hereinafter, and outputs a drive signal to the image
pickup element 103. An image processing unit 105 receives
the electric signal which is photoelectrically converted by the
image pickup element 103 and executes various kinds of
image processings, thereby generating a predetermined
image signal. A timing generator (hereinbelow, referred to as
TG) 106 serving as a timing signal generation unit generates
a predetermined timing signal.

[0020] An A/D converter 107 converts an analog signal
which is output from the image processing unit 105 into a
digital signal. An image processing processor 108 executes a
predetermined processing to image data which is output from
the A/D converter 107.

[0021] A micro controller (hereinbelow, referred to as
CPU) 109 controls a system such as a photographing
sequence or the like. A program which is executed by the CPU
109 is stored in a program memory 110. A work memory 111
temporarily stores various kinds of data which are necessary
when the CPU 109 executes a processing in accordance with
the program stored in the program memory 110.

[0022] A photographing preparation instruction switch
(hereinbelow, referred to as SW1) 112 is provided to instruct
a photographing preparation such as auto exposure control
(hereinbelow, referred to as AE), AF, or the like. A photo-
graphing processing instruction switch (hereinbelow,
referred to as SW2) 113 is provided to instruct a photograph-
ing processing such as main exposure, recording operation, or
the like after the operation of the photographing preparation
instruction switch 112. A timer 114 measures a time.

[0023] Subsequently, the operation of the image pickup
apparatus 100 in FIG. 1 will be described. In the following
description, it is assumed that the CPU 109 executes process-
ings such as storage, discrimination, and the like on the basis
of the program stored in the program memory 110 unless
otherwise described in particular. It is also assumed that the
CPU 109 stores an arithmetic operation result and various
kinds of processing data into the work memory 111 unless
otherwise described in particular.

[0024] First, aconstruction of image pickup pixels included
in the image pickup element 103 will be described with ref-
erence to FIG. 2.

[0025] FIG. 2 illustrates a part of a plurality of pixels which
are two-dimensionally arranged on an image pickup plane of
the image pickup element 103 and their drive construction. It
is now assumed that each pixel column is constructed by four
(4 rows) pixels for simplicity of description.
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[0026] In the diagram, a light receiving pixel unit 200
receives light from the focus lens 101, photoelectrically con-
verts the light which enters the surface into an electric signal,
and outputs it. The light receiving pixel unit 200 is con-
structed by a photodiode 202, a transfer transistor 203, a
signal amplifier 204, and a signal reset transistor 205 as one
unit (pixel 201). The transfer transistor 203 and the signal
reset transistor 205 operate by signals from a drive circuit 206
connected to the sensor driver 104. A shift register, a signal
generation circuit for generating timing signals to drive the
transfer transistor 203 and the like, and the like are included in
the drive circuit 206. By controlling the transfer transistor 203
and the reset transistor 205 by the generated timing signals
(TX1 to TX4, RS1 to RS4, etc.), a resetting and a read-out of
electric charges of the photodiode are performed, thereby
controlling an exposure time.

[0027] A shift register, a column amplifier circuit 210, a
signal output selection switch 211, an output circuit (not
shown) to output signals to the outside, and the like are
included in a horizontal scanning circuit 209. A setting of the
column amplifier circuit 210 is changed by the signal from the
sensor driver 104 and the signal which is read out of the pixel
is amplified.

[0028] FIG. 3 illustrates a flowchart for the still image
photographing operation in the image pickup apparatus 100
in FIG. 1. This operation is realized by a method whereby the
CPU 109 executes the program stored in the program memory
110 and controls each unit of the image pickup apparatus.

[0029] First, instep S301, the CPU 109 detects a state of the
SW1 (112). If it is determined that the SW1 (112) is ON, step
S303 follows. If it is determined that the SW1 (112) is OFF,
step S302 follows.

[0030] In step S302, an EVF processing for displaying an
image at the time of a photographing standby onto a display
unit (not shown) is executed. In the EVF processing, an AE,
an auto white balance (AWB), an image display processing,
animage display processing to the image display unit, and the
like are executed by the image processing processor 108.

[0031] In step S303, a main photographing AF processing,
which will be described hereinafter, is executed.

[0032] Instep S304,the CPU 109 detects astate ofthe SW2
(113). If itis determined that the SW2 (113) is ON, step S305
follows. If it is determined that the SW2 (113) is OFF, the
state of the SW2 (113) is detected again.

[0033] In step S305, a photographing processing such as
exposure and read-out of the image pickup element 103,
image processing by the image processing processor 108,
recording of the image data to a recording medium (not
shown), or the like is executed.

[0034] FIG. 4 is a flowchart illustrating details of the AF
processing for the main photographing in step S303 in FIG. 3.
In the following description, it is assumed that “scan” denotes
processings in steps S401 to S406 and “scanning range”
denotes a movement range of the focus lens 101.

[0035] Instep S401, the focus lens 101 is moved to a scan-
ning start position. It is assumed that the scanning start posi-
tion denotes an infinity end of a focusable range. In step S402,
the movement ofthe focus lens 101 to a scanning end position
is started. It is assumed that the scanning end position denotes
anearest end of the focusable range. At this time, the CPU 109
issues a drive instruction to the focus lens driving motor 102
s0 as to set a moving speed of the focus lens 101 to a prede-
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termined speed. For example, if a stepping motor is used as a
focus lens driving motor 102, a drive pulse is output at a
predetermined period.

[0036] In step S403, the analog image signal which is read
out by exposing an image pickup plane of the image pickup
element 103 is converted into a digital signal by using the A/D
converter 107. The image processing processor 108 extracts a
high frequency component of a luminance signal from the
image data which is output from the A/D converter 107 and
stores it as a focus evaluation value.

[0037] Instep S404, a position of the focus lens 101 corre-
sponding to the focus evaluation value which is obtained and
stored in step S403 is determined. A method of deciding the
position will be described later. If the stepping motor is used
as a focus lens driving motor 102, the current position of the
focus lens 101 is determined on the basis of the number of
drive pulses from an initial position (not shown) of the focus
lens 101. In step S405, the position of the focus lens 101
determined in step S404 is stored.

[0038] Instep S406, the CPU 109 discriminates whether or
not the current position of the focus lens 101 stored in step
S405 reaches the scanning end position. If it is determined
that the current position has reached the scanning end posi-
tion, step S407 follows. If NO, step S403 follows.

[0039] In step S407, the movement of the focus lens is
stopped.
[0040] In step S408, a maximum one of the focus evalua-

tion values stored in step S403, that is, a maximum value
(peak) of the focus evaluation value is extracted.

[0041] In step S409, a position of the focus lens 101 corre-
sponding to the peak of the focus evaluation value extracted in
step S408 from the positions of the focus lens 101 stored in
step S405, that is, the lens position at the peak is calculated.
[0042] Instep S410, the focus lens 101 is moved to the lens
position at the peak calculated in step S409. The processing
routine is returned to the main routine of FIG. 3.

[0043] In the present embodiment, timing for reading out
the image pickup signal from the image pickup element 103
in order to obtain the focus evaluation value for AF is con-
trolled so as to differ depending on a pixel row of the light
receiving pixel unit. At this time, a reading-out period is not
changed every row.

[0044] FIG.5 is adiagram for describing drive timing at the
time when the image pickup element 103 is controlled as
mentioned above. A first period and a second period (herein-
below, referred to as exposure periods) in which the light
receiving pixel unit receives the light of the object image and
generates the image pickup signal by the photoelectric con-
version are set according to the timing signals (TX and RS
signals) at a period of two pixel rows and timing for resetting
and output transfer of the pixel is made to differ on a row unit
basis.

[0045] Inthe pixel of each row, when the TX signal and the
RS signal rise, the transfer transistor 203 and the signal reset
transistor 205 are turned on and the electric charges of the
photodiode 202 of each pixel are reset. When both of the
signals trail after that, the exposure is started. Such an opera-
tion is sequentially executed in predetermined order for the
pixel 201 under conditions set by the TG 106. Subsequently,
the TX signal rises after the elapse of a predetermined expo-
sure time and the electric charges of the photodiode 202 are
read out to the signal amplifier 204 and are output through the
horizontal scanning circuit 209. Thus, the pixel signal in the
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exposure period is obtained. When the TX signal trails after
that, the RS signal rises again and the row in the exposure
period is reset.

[0046] By executing the similar operation with respect to
each row, the exposure of the pixel 201 of each row and the
read-out of the pixel signal are performed. However, in the
present embodiment, the timings for resetting and output
transfer of each row is made to differ by the TX signal and the
RS signal so that the start and stop of the first exposure period
and the second exposure period illustrated in FIG. 1 are set at
aperiod of two rows. For example, like reset timing of the first
and third rows, timing (points in time) when the TX signal and
the RS signal rise is made different from each other by half of
the exposure period.

[0047] As mentioned above, in the present embodiment,
although the first exposure period and the second exposure
period are equal in period, they are set at a period of two rows
as periods in which the reset timing and the read-out timing of
the pixel are different from each other by half of the period. In
other words, the first exposure period and the second expo-
sure period are equal in period and are different from each
other in phase by half of the period. That is, the TX1 signal
and the RS1 signal in the first exposure period and the TX3
signal and the RS3 signal in the second exposure period are
equal in period and are different from each other in rising
timing by half of the period. This is true of the TX2 signal and
the RS2 signal and the TX4 signal and the RS4 signal. By
setting the signals as mentioned above, since the focus evalu-
ation values can be obtained from the pixel signal which is
read out in each of the first exposure period and the second
exposure period, the focus evaluation values can be obtained
at the period which is twice as large as that in the case where
the focus evaluation values are obtained at a single exposure
period.

[0048] Subsequently, a method of obtaining the position of
the focus lens 101 in S404 in FIG. 4 will be described. FI1G. 6
is a diagram illustrating only the TX1 signal and the TX3
signal among the drive timing signals of the image pickup
element described in FIG. 5.

[0049] First, the position of the focus lens 101 is obtained at
the timing (timing of 1 in FIG. 6) of reading out the pixel data
exposed in the first exposure period. The position at this point
in time is assumed to be L1. At the same time, the current time
is obtained from the timer 114. The time at this time point is
assumed to be T1. Subsequently, the position of the focus lens
101 is obtained at the timing (timing of 2 in FIG. 6) of reading
out the pixel data exposed in the second exposure period. The
position at this point in time is assumed to be [.2. At the same
time, the current time is obtained from the timer 114. The time
at this time point is assumed to be T2.

[0050] A movement amount [, between the positions L1
and L2 of the focus lens 101 obtained in this manner is
calculated by the following equation (1).

L=L2-L1 o)

[0051] Similarly, a time T of movement of the focus lens
from the position .1 to the position L2 is calculated by the
following equation (2) as a time difference between the point
in time when the position L1 is obtained and the point in time
when the position [.2 is obtained.

T=T2-T1 2
[0052] Therefore, an average speed V of movement of the

focus lens 101 from the position L1 to the position L2 is
calculated by the following equation (3).

V=L/T 3)
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[0053] Since the average speed V obtained as mentioned
above is based on the actual movement amount of the focus
lens 101, even if a moving speed of the focus lens 101 fluc-
tuates from an instructed speed, the average speed V is such a
speed implicitly including such a fluctuation.

[0054] A position P of the focus lens 101 at the time when
the focus evaluation value is obtained is obtained from the
average speed V and the exposure time. Since the first expo-
sure period and the second exposure period are different from
each other in phase by half of the period, a time which is
required to move the lens by the movement amount L is equal
to a duration of V2 of the exposure period. Therefore, assum-
ing that an exposure time is set to t, the focus lens position P
in the second exposure period in FIG. 6 is calculated by the
following equation (4) as an intermediate position of the
exposure period.

P=L2-(Vxt/2) (©)]

[0055] The calculated position P of the focus lens is stored
in association with the evaluation value obtained from the
image pickup signal which is read out in the second exposure
period.

[0056] Also with respect to the first exposure period, the
focus lens position P can be calculated in a manner similar to
the foregoing second exposure period. For example, the posi-
tion of the focus lens is obtained at the timing of the first TX3
signal (reset to start the second exposure period) in FIG. 6 and
the read-out timing 1 of the first exposure period, the average
speedV is calculated, and the position P is calculated from the
equation (4) with reference to the position 1.

[0057] In this manner, in the present embodiment, on the
basis of the positions obtained at the timing for obtaining the
pixel signals in the two exposure periods, the position of the
focus lens 101 at the time when the focus evaluation value is
obtained is calculated (determined). Therefore, even if the
moving speed of the focus lens 101 fluctuates from the
instructed speed, a calculation error due to such a fluctuation
can be reduced.

[0058] In the above description, the position of the focus
lens 101 is obtained at the read-out timing of the image pickup
signal in the first exposure period and the second exposure
period. However, a position at an exposure start point in time
may be obtained and a position at the time when the focus
evaluation value is obtained may be calculated on the basis of
the position data of three points. In addition, the obtainment at
the read-out timing of the image pickup signal in the first
exposure period and the second exposure period may be
performed a plurality of number of times and the position of
the focus lens 101 may be calculated. If the number of posi-
tion data which is used in the calculation is increased as
mentioned above, a calculation precision can be improved for
such an increased amount.

[0059] Itis also possible to perform the focus adjustment on
the basis of the focus evaluation value obtained from the
image pickup signal derived in the second exposure period
and the position of the focus lens stored in correspondence
thereto and perform a live-view display by using the image
pickup signal derived in the first exposure period.

[0060] According to the foregoing invention, the focus
adjustment apparatus in which even in the case where the
moving speed of the focus lens fluctuates, by improving the
calculation precision of the focus lens position as an obtain-

Apr. 23,2015

ing position of the focus evaluation value, the focus adjust-
ment precision can be improved can be provided can be
provided.

Other Embodiments

[0061] Embodiment of the present invention can also be
realized by a computer of a system or apparatus that reads out
and executes computer executable instructions (e.g., one or
more programs) recorded on a storage medium (which may
also be referred to more fully as a ‘non-transitory computer-
readable storage medium’) to perform the functions of one or
more of the above-described embodiment and/or that
includes one or more circuits (e.g., application specific inte-
grated circuit (ASIC)) for performing the functions of one or
more of the above-described embodiment, and by a method
performed by the computer of the system or apparatus by, for
example, reading out and executing the computer executable
instructions from the storage medium to perform the func-
tions of one or more of the above-described embodiment
and/or controlling the one or more circuits to perform the
functions of one or more of the above-described embodiment.
The computer may comprise one or more processors (e.g.,
central processing unit (CPU), micro processing unit (MPU))
and may include a network of separate computers or separate
processors to read out and execute the computer executable
instructions. The computer executable instructions may be
provided to the computer, for example, from a network or the
storage medium. The storage medium may include, for
example, one or more of a hard disk, a random-access
memory (RAM), a read only memory (ROM), a storage of
distributed computing systems, an optical disk (such as a
compact disc (CD), digital versatile disc (DVD), or Blu-ray
Disc (BD)™), a flash memory device, a memory card, and the
like.

[0062] While the present invention is described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.
[0063] This application claims the benefit of Japanese
Patent Application No. 2013-218347, filed on Oct. 21, 2013,
which is hereby incorporated by reference herein in its
entirety.

What is claimed is:

1. An image pickup apparatus comprising:

a focus adjustment unit configured to perform a focus
adjustment by moving a focus lens on the basis of an
image pickup signal obtained by an image pickup unit;

a read-out unit configured to parallelly read out the image
pickup signal obtained in a period set according to a
timing signal for setting a first exposure period and the
image pickup signal obtained in a period set according to
atiming signal for setting a second exposure period from
the image pickup unit by shifting the timing signal for
setting the first exposure period and the timing signal for
setting the second exposure period from each other in
phase;

an evaluation unit configured to obtain a focus evaluation
value from the image pickup signal which is obtained in
the exposure period set according to the timing signal;
and

a position determination unit configured to determine a
position of the focus lens corresponding to the obtained
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focus evaluation value on the basis of a position of the
focus lens at the time when the image pickup signal is
read out according to the timing signal for setting the
first exposure period and a position of the focus lens at
the time when the image pickup signal is read out
according to the timing signal for setting the second
exposure period.

2. An apparatus according to claim 1, wherein the timing
signal is signal for setting a start and a stop of the exposure
period and the timing signal for determining the position of
the focus lens is a signal for setting the stop of the exposure
period.

3. An apparatus according to claim 1, wherein the first
exposure period and the second exposure period are equal in
period and are different from each other in phase by half of the
period.

4. An apparatus according to claim 3, wherein assuming
that a position of the focus lens determined according to the
timing signal for setting a stop of the first exposure period is
set to L1, a position of the focus lens determined according to
the timing signal for setting a stop of the second exposure
period is set to [.2, a time obtained at the position .1 of the
focus lens is set to T1, a time obtained at the position .2 of the
focus lens is set to T2, an average speed of movement of the
focus lens from the position L1 of the focus lens to the
position .2 ofthe focus lens is set to V, an exposure time of the
first exposure period and the second exposure period is set to
t, and a position of the focus lens corresponding to the focus
evaluation value obtained in the second exposure period is set
to P,

L=L2-11,
T=12-T1,
V=L/T, and

P=L2-(Vxt/2)

are satisfied.
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5. An apparatus according to claim 1, wherein the focus
adjustment is performed on the basis of the focus evaluation
value obtained in the second exposure period and the position
P of the focus lens corresponding to the focus evaluation
value obtained in the second exposure period, and a live-view
display is performed on the basis of the image pickup signal
obtained in the first exposure period.

6. An apparatus according to claim 1, wherein the second
exposure period is shorter than the first exposure period.

7. An imaging method comprising:

a focus adjustment step of performing a focus adjustment
by moving a focus lens on the basis of an image pickup
signal obtained by an image pickup unit;

a read-out step of parallelly reading out the image pickup
signal obtained in a period set according to a timing
signal for setting a first exposure period and the image
pickup signal obtained in a period set according to a
timing signal for setting a second exposure period from
the image pickup unit by shifting the timing signal for
setting the first exposure period and the timing signal for
setting the second exposure period from each other in
phase;

an evaluation step of obtaining a focus evaluation value
from the image pickup signal which is obtained in the
exposure period set according to the timing signal; and

a position determination step of determining a position of
the focus lens corresponding to the obtained focus evalu-
ation value on the basis of a position of the focus lens at
the time when the image pickup signal is read out
according to the timing signal for setting the first expo-
sure period and a position of the focus lens at the time
when the image pickup signal is read out according to
the timing signal for setting the second exposure period.

8. A non-transitory computer-readable storage medium
which stores a program for causing a computer to execute the
imaging method according to claim 7.
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