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(57) Abstract: There is provided an image
processing apparatus for processing at least
two still images that are picked up in such
a manner that two still images successively
picked up have shared portions, the apparatus
comprising: a synthesis unit which generates
a synthesized image from the at least two still
images by synthesizing the shared portions;
a capturing unit which captures a plurality of
frame images from a plurality of areas in the
synthesized image so that a frame image is
captured from an area straddling two adjacent
still images across the shared portions; and
a generation unit which generates a moving
image in which the synthesized image is
scrolled and displayed, from the plurality of
frame images captured by the capturing unit.
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DESCRIPTION
IMAGE PROCESSING APPARATUS, CONTROL METHOD THEREOF, AND

PROGRAM

TECHNICAL FIELD

[0001] The present invention relates to an image
processing apparatus, a control method of the image
processing apparatus, and a program. More particularly,
the present invention relates to a technique of

processing a plurality of picked-up still images.

BACKGROUND ART

[0002] As a method for obtaining an image having a
wider angle of view than the image pickup angle of view
‘'of an image pickup apparatus, there is a known method
of picking up a plurality of images while shifting’each
picked-up area to small extent so that two successively
picked-up images have shared portions (hereinafter
referred to as a “division pickup method”).

[0003] As a .conventional technique relating to the
division pickup method, Japanese Patenf Laid-Open No.
H06-121226 (figure 7) discloses a technique of
generating a single image having a large angle of view
from a panning image taken by a video camera.

According to the technique of Japanese Patent Laid-Open
No. H06-121226, a motion vector is calculated from a

panning image by image pattern matching, a shared image
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area (a crosshatched portion at S5 in figure 7) is
detected, and the.shared image area and the following
portion are combined (a memory 20C at S5 in figure 7).
[0004] Japanese Patent Laid-Open No. H06-121226
also discloses reproduction and displaying of the thué—
generated synthesized image data (figure 20).

According to the technique of Japanese Pétent Laid-Open
No. H06-121226, a size-reduced version of a whole
synthesized image is displayed in a lower right area
(sub-screen) of a display unit,_while a portion
(crosshatched portion of the sub-screen) of the whole
synthesized image is displayed on a main screen set
from a middle to a left side. In other words, a
portion of the size—reducéd image is enlarged and
displayed on the main screen. If the size-reduced
image is directly enlarged, the resolution is
insufficient. Therefore, image data corresponding to a
portion to be enlarged and displayéd is read out from a
storage medium again.

[0005] Japanese Patent Laid-Open No. 2005-197785
discloses a method for displaying a plurality of
related picked-up images without synthesis (figuré 14).
According to Japanese Patent Laid-Open No. 2005-197785,
a play list with which the order of reproduction of a
plurality of related picked-up images is controlled is
generated during image pickup. If a user selects this

play list for reproduction, the user can sequentially
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browse picked-up images within a whole image pickup
range while maintaining the resolution, without
performing a complicated operation.

[0006] However, in the techniqué 6f Japanese
Patent Laid-Open No. H06-121226, every time an enlarged
display portion of a synthesized image is moved,
corresponding image data needs to be read out from a
storage medium. Therefore, it takes a time to read out
image data, and there are cases in which the enlarged
display portion is not smoothly moved. Also, since the
user needs to select a portion to be enlarged and
displayed, a complicated procedure is required to
display a whole synthesized image with its original
high image quality.

[0007] In the technique of Japanese Patent Laid-
Open No. 2005-197785, displayed images are switched in
units of a picked-up image. Therefore, it is not easy
for the user to intuitively recognize the relevance

between successively displayed picked-up images.

DISCLOSURE OF INVENTION
[0008] In view of such.circumstances, the present
invention has been achieved. A feature of the present
invention is to provide a technique of enabling
reproduction of a whole image from a plurality of still
images that are picked up in a manner that allows two

successively picked-up still images to have shared
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portions, while suppressing a deterioration in image
quality and allowing the user to more easily recognize
the image.

[0009] According to an aspect of the present
invention, there is provided an image processing
apparatus for processing at least two still images that
are picked up in such a manner that two still images
successively}picked up have shared portions, the
apparatus comprising: a synthesis unit which generates
a synthesized image from the at least two sti;} images
by synthesizing the shared portions; a capturing unit
which captures a plurality of frame images from a
plurality of areas in the synthesized image so that a
frame image is captured from an area straddling two
adjacent still images across the shared portions; and a
generation unit which generates a moving image in which
the synthesized image is scrolled and displayed, from
the plurality of frame images captpred by the capturing
unit. |

[0010] According to another aspect of the present
invention, there is provided a method for controlling
an image processing apparatus which processes at least
two still images that are picked up in such a manner
that two still images successively picked up have
shared portions, the method comprising: generating a
synthesized image from the at least two still images by

synthesizing the shared portions; capturing a plurality
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of frame iﬁages from a plurality of areas in the
synthesized image so that a frame image is captured
from an area straddling two adjacent still images
acréss the shared portions; and generating a moving
image in which the synthesized image is scrélled and
displayed,'from the plurality of frame images captured
by the capturing.
[0011] According to another aspect of the present
invention, there is provided a computer program stored
in a computer-readable storage medium, the program
causes an image processing apparatus which processes at
least two still images that are picked up in such a
manner that two still images successively picked up
have shared portions, to function as: a synthesis unit
. which generates a synthesiéed image from the at least
two still images by synthesizing the shared‘portions; a
capturing unit which captures a plurality of frame
images from a plurality of areas in the synthesized
image so that a frame image is captured from an area
straddling two adjacent still images across the shared
portions; and a generation unit which generates a
moving image in which the synthesized image is scrolled
and displayed, from the plurality of frame images
captured by the capturing unit.
[0012] According to another aspect of the present
invention, there is provided an image prdcessing

apparatus for capturing a plurality of frame images
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from at least two still images that are picked up in
such a manner that two still images successively picked
up have shared portions, the apparatus comprising: a
temporary storage unit which stores the at least two
still images; a capturing unit which, for each of
cbmbinations of two adjacent still images across the
shared pdrtions, of the at least two still images,
captures a plurality of frame images from a plurality
of areas in the two adjacent still images so that a
frame image is captured from an area straddling the two
adjacent still images across the shared portions of the
two adjacent still images; and a generation unit which
generates a moving image in which the two adjacent
still images are scrolled and displayed, from the
plurality of frame images captured by the capturing
unit. |

[0013] According to another aspect of the present
invention, there is provided a method for controlling
an image processing apparatus for capturing a plurality
of frame images from at least two still images tﬁat are
picked up in such a manner that two still images
successively picked up have shared portions, the method
comprising: storing temporarily the at least two still
images; for each of combinations of two adjacent still
images across the shared portions, of the at least two
still images, capturing a plurality of frame images

from a plurality of areas in the two adjacent still
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images so that a frame image is captured from an area
straddling the two adjacent still images across the
shared portions of the two adjacent still images; and
generating a moving image in which the two adjacent
still images are scrolled and displayed, from the
plurality of frame images captured by the capturing.
[0014] According to another aspect of the present
invention, there is provided a computer program stored
in a computer-readable storage medium for causing an |
image processing apparatus for capturing a plurality of
frame images from at least two still images that are
picked up in such a maﬁner that two still images
successively picked up have shared portions, to
function as: a temporary storage unit which stores the
at least two still images; a capturing unit which, for

_each of combinations of two adjécent still images
across the shared portions, of the at least two still
images, captures a plurality of frame images from a
plurality of areas in the two adjacent still images so
that a frame image is captured from an area straddling
the two adjacent still images across the shared
portions of the two adjacent still images; and a
generation unit which generates a moving image in which
the two adjacent still images are scrolled and
displayed, from the plurality of frame images captured
by the capturing unit.

[0015] Further features of the present invention
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will become apparent from the following description of
exemplary embodiments (with reference to the attached

drawings) .

BRIEF DESCRIPTION OF DRAWINGS
[0016] FIG. 1 is a flowchart showing a detailed
flow of an image extraction process according to
Embodiment 1. -
[0017] FIG. 2 is a flowcharf showing a detailed,
flow of the image extraction process according to
Embodiment 1.
[0018] FIG. 3 is a flowchart showing a flow of a
moving image generating process in a compression unit
of a digital camera according to Embodiment 1.
[0019] FIG. 4 is a block diagram showing a
configuration of a digital camera to which an image
processing apparatus according to the present invention
is applied;
[0020] FIG. 5 is a diagram showing an outline of a
moving image generating process according to Embodiment
3 _
[0021] FIG. 6 is a flowchart showing a detailed
flow of an image extraction process according to
Embodiment 2. |
[0022] FIG. 7 is a flowchart showing a detailed
flow of the image extraction process according to

Embodiment 2.
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[0023] FIG. 8 is a diagram showing an outline of.a
moving image generating process according to Embodiment
2.

[0024] FIG. 9 is a diagram showing another
exemplary moving image generating process according to
Embodiment 2.

[0025] FIG. 10 is a diagram showing still another
exemplary moving image generating process according to
Embodiment 2.

[0026] FIG. 11 is a flowchart showing a detailed
flow of an image extraction process according to
Embodiment 3.

[0027] FIG.V12 is a diagram showing an outline of
a'moving image generating process according to
Embodiment 3.

[0028] FIG. 13 is a block diagram showing a
configuration of a digital camera that can execute a
division pickup process and a stitch process.

[0029] FIG. 14 is a schematic diagram showing an
external appearance of the digital camera that can
execute the division pickup process and the stitch
process.

[0030] FIG. 15 is a diagram showing an outline of
a synthesis process when a second piece of image data

is picked up in the division pickup process.

BEST MODE FOR CARRYING OUT THE INVENTION
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'[0031] Preferred embodiments of the present
invention will now be described with reference to

- attached drawings. Each embodiment described below
will be helpful in understanding a variety of concepts
from the generic to the more specific.
[0032] It should be noted that the technical scope
bf the present invention is defined by claims, and is
not limited by each embodiment describea below. 1In
addifion, not all combinations of the features
described in the embodiments are necessarily-required
for realizing the present invention.
[0033] (Embodiment 1)

An embodiment in which an image processing
apparatus according to the present invention is applied
to a digital camera will be described. Firstly, an
image pickup process (division pickup process), and a
process of generating a single synthesized image from a
plurality of still images obtained by the division
pickup process (hereinafter referred to as a “stitch
process”), in a division pickup method will be
described with reference to FIGS. 13 through 15.

[0034] | FIG. 13 is a block diagram showing a
configuration of a digital camera 100 capable of
executing the division pickup process and the stitch
process.

[0035] In FIG. 13, reference numeral 140 denotes a

storage medium for recording picked-up image data or



WO 2009/072375 PCT/JP2008/070539
- 11 -

the like, including memory cards, such as a compact
flash (registered trademark), an SD (registered
trademark) memory card, and the like. Reference
numeral 105 denotes an image ?ickup unit for converting
an object image into digital data using a lens, an
image pickup device and the like‘to generate image data.
Reference numeral 110 denotes a temporary storage unit
for temporarily storing generated image data, image
data read out from the storage medium 140, or the like.
[0036] Reference numeral 120 denotes a compression
unit for compressing image data by a still image
compression-encoding process, such as JPEG encoding or
the like. Reference numeral 130 denotes a recording
control unit for causing the fofmat of compression-
encoded image data (hereinafter referred to as
“compressed image data”) to conform to the recording
format of the storage medium 140 by converting it into
the JPEG file format, for example.

[0037] Reference numeral 160 denbtes a display
unit fof displaying image data or the like obtained by
the image pickup unit 105. Reference numeral 170
denotes a synthesis unit for synthesizing two pieces of
image data (e.g., image data obtained by the image
pickup unit 105, and image data stored in the temporary
storage unit 110). Reference numeral 180 denotes a
control unit for controlling overall operation of the

digital camera 100 (e.g., recording, reproduction,
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displaying and the like of image data), including a
micro-computer -or the like. Reference numeral 190
denotes an input unit with which the user gives an
instruction to the control unit 180, including a menu
button, a determination button or the like.

[0038] Reference numeral 210 denotes a
reproduction control unit for reading out a JPEG file
or the like from the storage medium 140 and extracting
compressed image data or the like. Reference numeral
220 denotes. an expansion unit for decoding compressed
image data to obtain non-compressed image data.

[0039] FIG. 14 is a diagram schematically showing
an external appearance of the digital camera 100. 1In
FIG. 14, reference numeral 190a denotes a shutter
button included in the input unit 190. The user
confirms a picked-up image or an object image to be
picked up by viewing the display unit 160.

[0040] | Before describing the division pickup
process, firstly, a process of picking up separate
images on a one-by-one basis (hereinafter referred to
as a “normal image pickup process”) will be described.
[0041] ~ 1In FIG. 13, the image pickup unit 105
generates image data from an object image. The
generated image déta is sequentially output to the
synthesis unit 170 and the temporary storage unit 110.
[0042] In the normal image pickup process, the

synthesis unit 170 outputs input image data to the
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display unit 160 without performing a synthesis process.
The display unif 160 sequentially displays image data
input from the synthesis unit 170.

[0043] The user confirms an object image by
viewing the display unit 160-and presses the shutter
button 190a with desired timing, thereby instructing
the control unit 180 to start a process of recording
image data. The control unit 180 outputs a recording
starting operation signal to the temporary storage unit
110 and the compression unit 120.

[0044] In the normal image pickup procéss,,the
temporary storage unit 110, when receiving the
recording starting signal, outputs latest image data
input from the image pickup unit 105 to the compression-
unit 120. The compression unit 120, when receiving thé
recording starting signal of the control unit 180,
compresses one screen of image data input from the
temporary storage unit 110 and outputs the resultént
data to the recording control unit 130. The recording
control unit 130 converts the format of the compfessed
image data input from the compression unit 120 and
records the resultant data into the storage médium 140.
[0045] The process described above is the normal
image pickup process that is executed by'a digital
camera.

[0046] Next, the division pickup process and the

stitch process will be described. Here, for the sake
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of simplicity, the division pickup process and the’
stitch process that employ two picked-up images will be
describéd as an example.
[0047] . The usér instructs the control unit 180 to
start the division pickup process via the input unit
190 of the digital camera 100. The control unit 180
then outputs é signal indicating the start of the
division pickup process to the temporary storage unit
110 and the compression unit 120. When receiving this
signal, the temporary storage unit 110 operates to
temporarily accumulafe image data input from the image
pickup unit 105. The compression unit 120 operates to
add, to image data, idenfification data indicating that
the image data has been obtained in the division pickup
_ process. Note that the data format of the
identification data may be any known data format and
will not be described ih detail.
[0048] Firstly, an image pickup process of the
first piece of image data that is used as the starting
point during the division pickup process, will be
described. Note that a process similar to the normal
image pickup process will not be described.
[0049] The image data generated in the image
pickup unit 105 is sequentially dispiayed on the
display unit 160. When the user presses the shutter
button 190a with desired timing, a recording stérting

signal for the first piece of image data is input to
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the control unit 180.

[OOSOj The control unit 180 instructs the
temporary storage unit 110 to execute division image
\pickup with the timing of the input recording starting
signal. The temporary storage unit 110 stores the
first piece of image data and outputs the stored image
data to the compression unit 120 in accordance with the
instruction from the control unit 180. The4compression
unit 120, when receiving the division image pickup
instruction from the control unit 180, compresses input
image data and further adds identification data of
division image pickup to the compressed data, and
outputs the resultant data to the recording control
unit 130. The recording control unit 130 converts the
format of the compressed image data input from the
compression unit 120 and records the result data to the
storage medium 140.

[0051] Next, the image pickup process of the
second piece of image data in the division pickup
process will be described..

[0052] As is different from the case where the
first piece of image data is picked up, the temporary
storage unit 110 has stored the first piece of image
data. The synthesis unit 170 reads out the first piece
of image data and also sequentially reads out digital
data of an object image input to the image pickup unit

105, from the image pickup unit 105, and synthesizes
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the first piece of image data and the digital data of
the object image, and displays the resultant data on
the display unit 160.

[0053] FIG. 15 is a diagram schematically showing
a synthesis process when the second piece of image data
is picked up in the division pickup process. The first
piece of image data 310 is stored in the temporary
storage unit 110. Image data 320 is data of an object
image that has been sequentiélly input to the image
pickup unit 105. As shown in FIG. 14, the image data
310 is displayed on a left portion of the display unit
160, while the image data 320 is displayed on a right
portion of the display unit 160 with a portion of the
image data 320 overlapping with the image data 310 (see
an overlapping portion 330).

[0054] The user operates a direction of the
digital camera 100 so that the image data 310 and the
image data 320 are substantially identical to each
other in the overlapping portion 330, and presses the
shutter button 190a. Thereby, as is similar to the
+first piece of image data 310, the image data 320 is
recorded as the second piece of image data into the
storage medium 140. The image data 310 and the image
data 320 have shared portions (portions corresponding
to the overlapping portion 330). Also, identification
data is added to the image data 320 by the compression

unit 120.
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[0055] The two pieces of'image data thus picked up
are synthesized (stitched) and are then displayed on
the display unit -160, in accordance with an instruction
of the user. The image data of the synthesized image
(synthesized image data) generated by the stitch
process is also recorded into the storage medium 140 in
accordance with an instruction of the user.
Hereinafter, the detéil will be described.

[0056] The user instructs, via the input unit 190,
the control unit 180 to execute the stitch process. 1In
accordance with this instruction, the control unit 180
instructs the reproduction control unit 210 to
reproduce a plurality of pieces of image data obtained
by the division image pickup. The reproduction control
unit 210 retrieves and reads out compressed image data
to be stitched to which identification data is added,
with reference to file management information of the
storage medium 140. The compressed image data thus
read out is decoded by the expansion unit 220 and the
resultant data is input to the temporary storage unit
110. For the sake of simplicity, it is here assumed
that the two pieces of image data are read out and are
stored into the temporary storage unit 110.

[0057] . The synthesis unit 170 synthesizes shared
portions of the two pieces of image data stored in the
temporary storage unit 110, thereby generating a single

synthesized image. The thus-generated synthesis result
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is displayed on:the display unit 160 (see FIG. 15).
Alternatively, the synthésis result may be output from
a television monitor output terminal (not shown) to the
outside.

[0058] Typically, the aspect ratio of the display
‘unit 160 is different from that of the synthesized
image. Therefore, as shown in FIG. 14, the size of the
synthesized image is reduced so that the entirety
thereof is displayed on the display unit 160. Nothing
is displayed in a portion other‘than the synthesized
image.

[0059] The synthesized image thus size-reduced is
also compressed by the compression unit 120, and the
resultant data is recorded into the storage medium 140
by the recording control unit 130. Thereafter, when
given an instruction to execute the stitch process with
respect to the same image data, the control unit 180
causes the reproduction control unit 210 to obtain the
synthesized image recorded in the storage medium 140
instead of actual execution of the stitch process.'
‘Thereby, a time required to display the synthesized
image is reduced.

[0060] Although it has been described above that
the picked-up area is shifted from left to right in the
division pickup method, the picked-up area may be
shifted from right to left. Also, if the picked—up

area is shifted from left to right, downward, and to
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left, a synthesized image having a wide angle of view
in vertical and horizontal directions can be generated.
[0061] The stitch process may be performed by, for
example, a personal computer (PC) instead of the
digital camera 100. Particularly, when the stitch
process is performéd with respect to a large number of
pieces of image data, a large resource (a large memory
capacity, etc.) is required, and therefore, the stitch
process may often be performed using a PC or the like.
[0062] As described above; when the entirety of a
synthesized image is displayed on the display unit 160,
the size of the synthesized image is reduced, so that
the visibility decreases (see FIG. 14). Therefore, in
Empbodiment 1, a moving image representing a synthesized
image is generated so that the entirety of the
synthesized image can be easily recbgnized by the user.
[0063] FIG. 4 is a block diagram showing a
configuration of a digital camera 200 to which the
image processing apparatus of the present invention is
applied. In FIG. 4, the parts that are the same as
those of the digital camera 100 (see FIG. 13) are
indicated by the same reference numerals and will not
be described. Note that a device that does not include
an image pickup function, such as a PC or the like, may
be used instead of a digital camera. Also, the display
unit 160 is not necessarily required.

[0064] In FIG. 4, reference numeral 10 denotes an



WO 2009/072375 PCT/JP2008/070539
- 20 -

extraction unit for extracting a frame image for
generating a moving image, from a predetermined area of
a synthesized image. Reference numeral 20 denotes a
compressidn unit for generating a moving image by
applying a moving image encoding process, such as MPEG
or the like, to the extracted frame image.

[OOGSj Next, an outline of a moving image
generating process will be described with reference to
FIG. 4. The user instructs, via the input unit 190,
the control unit 180 to generate a moving image. The
control unit 180 gives various instructions to generate‘
a moving image to parts of fhe digital camera 200.
[0066] Initially, the reproduction control unit
210 reads out a plurality of pieces of compressed image
data obtained by division image pickup from the storage
medium 140, and outputs them to the expansion unit 220.
The expansion unit 220 expands the compressed image
data thus input, and stores the resultant data to the
temporary storage unit 110. In FIG. 5, image data 510
is image data that was picked up at time t; and image
data 520 is image data that was picked up at time t,,
and the image data 510 and the image data 520 each have
a shared portion. Hereinafter, the image data 510 and
the image data 520 to be synthesized are also referred
to as original images.

[0067] The synthesis unit 170 obtains original

images from the temporary storage unit 110 and
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synthesizes their shared portions to generate a single
synthesized image 600. The extréction unit 10 extracts
images from a plurality of areas of the synthesized
imége 600 to capture frame images. Here, the
extraction unit 10 preferably extracts images having an
aspect ratio that is the same as (or at least
approximate to) the aspect ratio of a display device
for reproducing and displaying a moving image.

[0068] - As shown in FIG. 5, in this embodiment, the
extraction unit 10 extracts images from extraction
positions 610, 611, 612, 613, .., and 620, and outputs
the images to the compression unit 20. . The display
unit 160 sequentially displays the extracted images.

On the other hand, the compression unit 20 MPEG-encodes
the extracted images to generate a moving image, and
records the moving image via the recording control unit
130 into the storage medium 140.

[0069] Next, the image extracting process will be
described in detail with reference to FIGS. 1 and 2.
Note that the fbllowing description is only for
illustrative purposes, and various modifiéations fall
within the scope of the present invention. A key
feature of the present invention is that a larger
number of frame images than the number of still images
(original images) are captured so that a synthesized
image can be displayed with a sméller shift spacing.

Another key feature is that, for each of all
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combinations of two successively picked-up still images
of the plurality of still images, a frame image is
captured from at ieast one area straddling the two
successiﬁely picked—up‘still images across a shared
portion. Hére, “at least one area straddling the two
suécessively picked-up sfill images across a shared
portion” corresponds to areas defined by the extraction
positions 610 through 620, excluding the extraction
positions 610 and 620 in the example of FIG. 5.

[0070] . In $110 of FIG. 1, the control unit 180
sets a method for extracting an image. A detailed
process of S110 is shown in FIG. 2.

[0071] In S117 of FIG. 2, the confrol unit 180
obtains time at which an original image to be
synthesized was picked up. Image pickup time can be
obtained from Exif information about an original image,
for example. In this embodiment, the image pickup time
of the image data 510 is t; and the image pickup time
of the image data 520 is t,.

[0072] In 8119, the. control unit 180 obtains
synthesis reference position information about an
original image. The synthesis reference position
information refers to information indicating a position
of an original image that serves as a reference in a
synthesized image that is generated when the original
iﬁage is synthesized. In this embodiment, the

reference position of the image data 510 is x;, and the
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reference position of the image data 520 is x».

[0073] In S121, the control unit 180 compares the
image pickup fime t; and t,. If t;<t;, the control unit
180 sets an extraction direction to be a direction from.
‘X7 to X, in which extraction is shifted, and sets an
extraction position x to be x; in S123. If otherwise,
the control unit 180 sets the extraction direction to
be a direction from x, to x; in which extraction is
shifted, and sets the extraction position x to be x; in
S125. In other words, the extraction direction is set
so that extraction is performed from a previously
pickéd—up still image to a subsequently picked-up still
image..

[0074] . Next, in 8127, the control unit 180 sets an
extraction position change amount d; in accordance with

the following expression:
di = ox|Xa-x1|/|te-ti~tsecl/fs - -+ (1)

fs: frame sampling frequency (Hz)

tset: division image pickup adjusting time (sec)

In Expression (1), tset adjusts an interval in
image pickup time between two original images. Also, o
may be a fixed value (typically, 1) or may be caused to
cofrelate with é spacing between reference positions |

(1%2-x11) .
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[0075] When a=1, the extraction position change
amount d; is set in accordance with an image pickup
interval during division image pickup.

[0076] When o is caused to correlate with the
reference position spacing, o is set to be large when
the reference position spacing is large (o>1l) and small
when the reference position spacing is small (a<l) in

accordance with the folloWing expression:

o = |X2-%1|/A%e1 - - (2)

Axq1: reference position spacing set as a

standard (a=1) by the user

According to Expression (2), as the image pickup
interval during division image pickup increases (the
shared portions of two still images successively picked
up decrease), the extraction position change amount d;
is set to be larger.

[0077] Fiﬁally, in 8129, the control unit 180 sets
the number of times Neqg that an original image is
repeatedly displayed. In an extraction process
described below, if extraction of an original image is
repeatedly performed a plurality of times (Neq), the
original image is displayed for a long time. Note that

Neg may be one (Ngg=1l).
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[0078] By the processesAdescribed above, the
setting of the extraction method is completed.

[0079] Referring back to FIG. 1, the control unit
180 determines whether or not the extraction position x
coincides with a position of an original image in S150.
If they coincide with each other, the process goes to
S152, and if otherwise, the process goes to S154. 1In
an initial extraction process, since the extraction
position x coincides with a position of an original
image (x; or X2), the process goes to S152.

[0080] In S152, the control unit 180 determines
whether or not an original image to which extraction is
to be performed is a starting image (initially picked-
up image). If the original image is a starting image,
the process goes to S156, and if otherwise, the process
goes to S162. In the initial process, since original
image is determined to be a starting image, the process
goes to S156.

[0081] In S156, the extraction unit 10 repeatedly
extracts a frame image from an area of the synthesized
image correspdnding to the extraction position x, Neg
times at frame updating intervals (fs). Note that the
number of times of extraction may be here one. 1In this
case, when the compression unit 20 generates a moving
image, a plurality of frame images (Ngg4 frame images)
captured from areas corresponding to original images'

may be arranged in sequence to generate a moving image.
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Also, in S156, since a frame image is captured from an
area corresponding to any of original images, the
extraction unit 10 may capture an original image itself
as a frame image instead of extraction of an image from
a synthesized image. The original image is not
affected by a deterioration in image quality due to the
synthesis of shared portions. Therefore, if an
original image itself is captured as a frame image, the
image quality of a frame image can be improved (the
same is true of S162).

[0082] As shown in FIG. 5, the extraction position
610 is a starting position, and frame images 710a, 710b,
.., are extracted from original images and are arranged
in time series at frame updating intervals (fs). Thus,
an extraction starting image is extracted a plurality
of times, and therefore, is displayed for a long time.
[0083] Next, in 8164, the control unit 180 éhanges
the extraction position x (x=x+d;). In the example of
FIG. 5, the changed extraction position x corresponds
to an extraction position 611.

[0084] The determination of S150 is performed
again. In this case, the extraction position x does
not coincide with the position of an ofiginal image, so
the process goes to S154. In S154, the extraction unit
10 extracts an image from the extraction position x of
the synthesized image once. Thereby, a frame image 711

of FIG. 5 is captured. Thereafter, the processes of
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S164 and S154 are repeatedly executed until the
extraction position coincides with the position of an
original image again: Thereby, frame images 711, 712,
713, .. of FIG. 5 are captured.

[0085] When the extraction position X coincides
with the extraction position 620, the process goes from
S150 to S152. Further, since the image of the
extraction position 620 is not a starting image, i.e.,
is a final image, the process goes to $S162. 1In S162,
the extraction unit 10 performs the extraction procesé
Ne¢ times (this process is similar to that of S156 and
will not be described).

[0086] By the processes described above, the
extraction process is completed.

[0087] During the processes described above, as
shown in FIG. 5, a group of images that are extracted
and arranged in time series are sequentially displayed
on the display unit 160 of FIG. 4 as described above.
[0088] Thus, by extracting and displaying a
portion of a synthesized image, the entirety of the
synthesized image can be displayed while securing high
image quality as it was during image pickup. The"
initial and final frame images are displayed for a
longer time than those of the other frame images. The
initial and final frame images are original images, and
therefore, have a less deterioration in image quality

due to a distortion or the like caused by synthesis.
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Therefore the initial and final frame images are
suitable for viewing for a long time. Moreover, also
for the user, it is preferable to display an actually
picked-up image: for a long time when an image as it was
during image.pickup is reappeared.

[0089] Also, since the extraction direction or the
extraction posifion change amount is controlled based
on the imége pickup time in the divisioﬁ pickup process,
the order of image pickup is refiected on the generated
moving image.

[0090] Moreover, the extraction position change
amount can be caused to correlate with the extraction
reference position spacing of an original image.
Therefore, when an image pickup position is largely
shifted during division image pickup (the spacing is
large), the position change amount can be set to be
large. Therefore, the speed of movement to an original
image that more attention is paid increases, so that
the visibility of such an image is improved.

[0091] Next, the moving image generating process
in the compression unit 20 will be described with
reference to FIG. 3. For the sake of simplicity, in
this embodiment, the compression unit 20 arranges frame
images in order in which they were extracted by the
extraction unit 10 to generate a moving image. However,
when the extraction unit 10 captures frame images in

order that is irrelevant to the scroll direction of a
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synthesized image, the compression unit 20 needs to
change the sequence of frame images input from the
extraction unit 10 as appropriate. In either cése, the
coﬁpression unit 20 generates a moving image so that a
synthesized image is scrolled and displayed, i.e.,
successive frame images have shared portions. The
compression unit 20 also preferably generates a moving
image so that two still image successively picked up
are scrolled and displayed in a single direction from
an area corresponding to a previously picked-up still
image to an area corresponding to a subsequently
picked-up still image.

[0092] initially, in S182, the compression unit 20
determines whether or not a frame image to be encoded
was captured from an afea corresponding to an original
image. If the result is positive, the process goes to
.S5184, and if otherwise, the process goes to S186.
[0093] In S184, the compression unit 20 determines
whethef or not a frame image captured from an area
corresponding to an original image was captured by the
first one of the Naiextractiqn operations. If the
result is positive, the procesé goes to 5188, and if
otherwise, the process goes to S186.

[0094] In S188, the cbmpréssion unit 20 performs
intra-frame coding with respect to a frame image. As
shown in FIG. 5, the frame image 710a is an intra-frame

coded I picture. When an original image itself is
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captured as a frame image of an area corresponding to
the original image, 'the frame image is not affected by
a deterioration in image quality due to the synthesis
process, so that the image quality is maintained.
Therefore, an intra-frame coding scheme is employed in
which a larger code amount is allocated to an initial
frame image so as to maintain the image quality.

[0095] On the other hand, in S186, the compression
unit 20 encodes a frame image by inter-frame predictive
coding orAbi—directional predictive coding. For
example, as shown in FIG. 5, the frame image 710b,

are inter—frame predictive coded (or may be bi-
directional predictive coded). For frame images
captured from the same extraction position, inter-frame
compression is used for the second frame image and
thereafter, thereby reducing the code amount.

[0096] In S194, the compression unit 20 determines
whether or not ali frame iﬁages have been processed.

If the result is positive, the process of this
flowchart is ended. If otherwise, the process returns
to S182, in which the next frame image is processed.
[0097] For frame images other than an original
image, a portion in which an image is somehow distorted
due to the synthesis process (i.e., a shared portion)
is often positioned in the vicinity of a middle of a
screen. Therefore, a particularly high image quality

is not obtained even if it is sought after. Therefore,
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as shown in FIG. 5, inter-frame predictive coding is
applied to the frame images 711, 712, 713,

[0098] By'the processes described above, the
moving image generating process is completed. Note
that, accordiﬁg to the flowchart of FIG. 3, the frame
image 720a corresponding to the second picked-up image
is also intra-frame coded. However, when higher
priority is given to the improvement of a compression
rate, the fréme image 720a may be inter-frame
predictive coded or bi-directional predictive coded.
Conversely, a moving image having frame images that are
intra-frame coded at predetermined intervals may be .
génerated so as to enable special reproduction (e.g.,
backward reproduction) of the moving image.

[0099] It has thﬁs been described in this
embodiment that frame images are arranged in order in
which they were exﬁracted by the extraction unit 10 to
generate a moving image, and moving images are
collectively compressed. However, since the same image
is displayed for a predetermined time for the initial
and final frame images of the moving image, the initial
and final frames are displayed as normal still images,
and only portions whose extraction positions are moved.
from the initial frame to the final frame may be
generated as a moving image as described above and may
be compressed. In this case, a play list is generated

with which a reproduction control is performed during
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reproduction to display a still imége for a
predetermined time>(calculated from the number of times
of repeated displaying Neq), perform moving image
reproduction, and finally display a still image for a
predetermined time. This case also falls within this
embodiment.

[0100] As described above, according to this
embodiment, the extraction unit 10 captures frame
images from a plurality of areas of a synthesized image.
In this case, the extraction unit 10 captures a larger
number of framé images than the number of still images
.constituting the synthesized image. Also, for each of
all combinations of two still images successively
picked up, a frame image is captured from at least one
area straddling the two still images across a shared
portion. The compression unit 20 generates a moving
image in which the synthesized image is scfolled and
displayed, from the captured frame images.‘

[0101] Thereby, the entirety of a plurality of
still images where any two still image successively
picked up have shared portions can be reproduced in a
manner that allows the user to more easily recognize
while suppressing a deterioration in image quality.
[0102] Also, the compression uniﬁ 20 can perform
smooth reproduction and displaying even if the resource
of a reproduction apparatus of é moving image 1is

limited, since a large portion of frame images is
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predictive coded so that the data amount of moving
images can be reduced.
[0103] (Embodiment 2)

In Embodiment 2, a case where three or more
original images exist will be specifically described
for the sake of easy understanding, and such a case is
also not excluded in Embodiment 1. Also, a techniqué
will be described in which even if three or more
original images exist, a partial synthesized image is
generated by performing synthesis in units of two
original images, thereby reducing a memory éapacity
required for generation of a moving image.

[0104] Note that the configuration of the digital
camera 200 as an:image processing apparatus is similar
to that of Embodiment 1 and will not be described (see
FIG. 4).

[0105] In this embodiment, as shown in FIG. 8,
four pieces of image data 1510, 1520, 1530 and 1540
picked up at time ti;, t;, t; and t4, respectively, are
used. |

[0106] An image extracting process will be
described in detail with reference to FIGS.. 6 and 7.
In FIG. 6, steps in which processes similar to those of
Embodiment 1 are performed are indicated by the same
reference numerals and will not be described (see FIG.
1).

[0107] In S1110 of FIG. 6, the control unit 180
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sets a method for extracting an‘image. The process of
S1110 will be described in detail with reference to FIG.
7.

[0108] In S1113 of FIG. 7, the controcl unit 180
obtains the number of original images to be synthesized
n (n=4 in the example of FIG. 8), and initially sets a
counter i to be one.

[0109] Next, in S$1115, the control unit 180
determines whether or not the counter i has reéched the
number of original images n. If the result is negative,
the process goes to S1117, and if the'reéult is
positive, the process goes to S1133.

[0110] In Embodiment l,bthe value of n is two

(n=2) and thus, only when i=1, the processes of S1117
through S1127 are executed. Specifically, the
processes of Slll7ithrough S1127 are similar to S117
through S127 of FIG. 2, except that they are executed
when the value of i is not one. Therefore, the
processes of S1117 through S1127 will not be described
in detail. '

[0111)] In S1129, the control unit 180 sets the
number of times of repetitive displaying of an original
image (Nj) in accordance with the following expression

only when i22.

Ni=Bx (Ax;-1+A%;) - - - (3)

Axi=|xin—x;i|
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The number of repetitions N; is proportional to
the magnitudes of extraction refereﬁce position
spacings Ax;-; and Ax; of adjacent original images. 1In
other words, the larger the magnitudes of adjacent
extraction reference position spacings, the larger the
number of repetitions that is set. [P is a constant of
proportion.

[0112] In S1131, the control unit 180 adds one to
i, and the process then retufns to S1115.

[0113] In S1115, when the counter i reaches n, the
process goes to S1133, in which the control unit 180
sets the number of timés‘of repetitive displaying of an
original image Neg in accordance with the following

expression.

Neg=yxZAx; - -+ (4)

As can be seen from Expression (4), the number of
repetitions Negg is set to be sufficiently larger than
the number of repetitions of an intermediate original
image N;j. Yy is a constant of proportion.

[0114] Note that, in this embodiment, Ney4 is
applied only to original images that were initially and
finally picked up (i=1 and n).

[0115] By the processes described above, the
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extraction method setting process is completed.

[0116] . Referring back to FIG. 6, a portion
different from Embodiment 1 (see FIG. 1) will be
described. In this embodiment, in S152, when it is
determined that an original image to which extraction
is to be performed is not a starting image, the process
goes to S158.

[0117] In S158, the control unit 180 determines
whether or not an original image to which extraction is
to be performed is a final image (an image finally
picked up). If the result is positive, the process
goes to S162, and if otherwise, the process goes to
S160.

[0118] In 8160, the extraction unit 10 performs
extraction the number of times N; with respect to the
i-th original image. In the example of FIG. 8, the
image data 1520 is extracted during the first execution
of the process of S160, and the image data 1530 is
extracted during the second execution of the process of
S160.

[0119] Note that, in FIG. 8, reference numerals
1710, 1720, 1730 and 1740 denote frame images
corresponding to original'images, and reference
numerals 1715, 1725 and 1735 denote frame images of
areas that straddle corresponding original images.
[0120] By the processes described above,

extraction of frame images is completed.
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[0121] " The compfession unit 20 encodes the'thus—
captured frame images to generate a moving image as in
Embodiment 1 (see FIG. 3).

[0122] In this embodiment, for the intermediate
original images (reference numerals 1720 and 1730 in
FIG. 8), frame images the number of which is determined
in view of an image pickup situation are extracted, so
that a moving image can be displayed, depending on the
degree .of attention. Also, since there is a difference
in the number of times of extraction between the
intermediate original images and the initial and final
original images (reference numerals 1710 and 1740 of
FIG. 8), the initial and final images that give
stronger impression during division image pickup can be
displayed with a higher degree of_attention.

[0123] In the example of FIG. 8, four still images
that are picked up while shifting a picked-up area in a
single direction (frém left to right), are used.
However, the shifting direction of the picked-up area
is not limited to a single direcﬁion. This will be
hereinafter described with reference to FIGS. 9 and 10.
[0124] - FIG. 9 shows generation of a'moving image,
where four-division image pickup is performed as in FIG.
8, but a shifting direction is reversed partway through
the process.

[0125] Specifically, the process of FIG. 9 is

different from that of FIG. 8 in that extraction
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reference positions of original images 2620 and 2630 of
original images 2610 through 2640 are reversed. Also
in such a case, according to the present invention, anv
extraction direction for displaying the original images
2620 to 2630 is set to be a direction from x; to xs3.
Therefore, as shown in FIG. 9, a moving image can be
generated in order of the original images 2610 to 2640
while changing the direction of extraction positions.
[0126] Also, since frame images are extracted in
order of image pickup, a moving image can be generated
which is reproduced and displayed in order of image
pickup. Note that reference numerals 2710 through 2740
correspond to reference numerals 1710 through 1740 of
FIG. 8, respectively.

[0127] FIG. 10 showé generation of a moving image,
where four-division image pickup is performed as in FIG.
8, but a shifting direction is two-dimensionally
changed.

[0128] Specifically, whén division image pickup is
performed from an original image 3610 to an original
image 3640 of FIG. 10, extraction reference positions
are changed by 90 degrees for each of intermediate
original images, so that division image pickup is
performed in a large two-dimensional area. Also in
this case, an extraction process between two original
images can be achieved by the same procedure as that of

the above-described workflow (see FIGS. 6 and 7). Note
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that reference numerals 3710 through 3740 correspond to
reference numerals 1710 through 1740 of FIG. 8,
respectively.

[0129] Also, the synthesis unit 170 may synthesize
all picked-up images to generate a single synthesized
image before extraction of an initial frame image, or
may synthesize only two picked-up images corresponding
to an area to be extracted with required timing, to
generate a partial synthésized image.

[0130] In the latter case, the extraction unit 10
captures a frame image from a partial synthesized image
instead of a synthesized image. The temporary storage
unit 110ldoes not have to hold a synthesized image, and
may hold a partial synthesized image smaller than the
synthesized image. Therefofe, the temporary storage
unit 110 needs to have only a capacity required to
synthesize two original imageé. Therefore, the process
of this embodiment can be executed in a compact device,
such as a digital camera or the like, in which the
capacity of the temporary storage unit 110 is
relatively limited.

{0131] As described above, according to this
embodiment, even when three or more original images
exist, the technique of the present invention can be
used as in Embodiment 1.

[0132] (Embodiment 3)

In Embodiment 3, when the synthesis unit 170
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synthesizes shared portions of two still images, the
ratio of synthesis is changed, depending on the
extraction position of an image extracted by the
extraction unit 10. Specifically, the synthesis unit
170 performs so-called a blending, and changes the
value of a, depending on the extraction position of an
image extracted by the extraction unit 10. Hereinafter,
this will be described with reference to FIGS. 11 and
12.

[0133] FIG. 11 ié a flowchart showing a detailed
flow of an image extracting process according to
Embodiment 3. In FIG. 11, steps in which processes
similar to those of Embodiment 1 are performed are
indicated by the same reference numerals and will not
be described (see FIG. 1).

[0134] In Embodiment 3, as is different from
Embodiment 1, S148 is provided before S150. In S148,
the synthesis unit 170 synthesizes shared portions of
two still images corresponding to an extraction
position x, with use of weighting based on the
extra&tion position x, to generate a partial
synthesized image.

[0135] Here, a case shown in FIG. 12 will be
described in which a partial synthesized image 4600 is
generated from image data 4SiO and image data 4520.
The image data 4510 and the image data 4520 include

shared portions 4610b and 4620b, respectively. The
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synthesis unit 170 synthesizes shared portions 4610b
‘and 4620b at a ratio of (l-a):a (0<o<l). In this case,
the synthesis unit 170 puts a higher weight to one of
the still images closer to the extraction position
(e.g., the image data 4510) (i.e., the value of a is
reduced) .

[0136] Also, when the extraction position
corresponds to the area of an original image, the value
of a is set to be 0 or 1 so that only the original
image is used. For example, when an image is extracted
from the extraction position 4610, the value of a is 0.
. Thereby, a frame image that is extracted from a
position corresponding to the area of an original image,
is not affected by a deterioration in image quality due
to an image distortion or the like during synthesis.
[0137] As the extréction position is closer to the
extraction position 4620, the synthesis unit 170 sets
the value of a to be larger. For example, the value of
o may be determined based on the proportion of a
current extraction position shift amount |x-x;| to an
extraction reference position spacing Ax;=|x,-X;|. When
the extraction position x coincides with x;, a=0. When
thé extraction position x coincides with X, a=1. The
.value of a is calculated by linear interpolation
between these positions. Thus, the value of o is
determined, depending on the extraction position.

[0138] In this embodiment, the value of a is
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changed between successive frame images. Therefore,
when the compression unit 20 encodes a frame image by a
bi-directional predictive coding scheme, the prediction
efficiency is improved, so that the code amount is
reduced. Also, as shown in FIG. 12, if a portion of a
frame image captured from an area different from an
original image is intra-frame coded, a moving image can
be reproduced in a backward direction or can be
reproduced while ski?ping a frame(s), i.e., a so-called
special reproduction mode cah be achieved.

[0139] The image synthesizing method described
above is performed using a blending by pixel addition.
However, the image synthesizing method of the present
invention is not limited to a blending. For example,
there is a technique called morphing that links two
similar images by coordinate conversion. A method of
linking images of synthesis shared areas of original
images in time series using such an image conversion
technique may fall within another embodiment of the
present invention.

[0140] Moreover, as another image synthesizing
method, a method of sWitching images in synthesis
shared areas of original images at a predetermined
position, and changing the switching positions in time
series, may fall within another embodiment of the
present invention.

[0141] In the case of an imaging synthesizing
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method eﬁploying the a bleﬁding technique, the morphing
technique or the switching technique, a frame image
corresponding to an original image completely matches
the original image. In other words, when an image is
displayed for a long time, an original image without a
distortion can be displayed.

[0142] Moreover, there is another method for
synthesizing an image in which a distortion occurring
in a synthesis shared area portion is reduced and the
oécurrence of an unnatural discontinuous image is
prevented. Iﬁ tﬁis case, since it is not necessary to
change a synthesis process in.time series, the
processing load is reduced. Note that although even an
image having a long'display time does not completely
match an original image, the image is smdothly
synthesized, so that unnaturalness can be reduced for a
display method employing division image pickup.

[0143] Note that, in this embodiment, even when
the extraction unit 10 extracts an image from at least
one area between predetermined two still images, the
synthesis unit 170 generates a separate partial
synthesized image for each area.

[0144] As described above, according to this
embodiment, frame images are captured while changing
stepwise a synthesis ratio of shared portions of two
still images.

[0145] Thereby} the deterioration in image quality
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of a frame image due to synthesis can be reduced, and
the encoding efficiency can be improved.
[0146] (Other Embodiment)

The processing described in the above embodiments
may be realized by providing a storage medium, storing
program codes of software realizing the above-described
functions, to a computer system or apparatus. By
reading the program codes stored in the storage medium
with a computer (or a CPU or MPU) of the system or
apparatus and executing them, the functions of the
above-described embodiﬁents can be realized. In this
case, the program codes read from the storage medium
realize the functions according to the embodiments, and
the storage medium storing the program codes
constitutes the invention. The storage medium, such as
a flobpy@ disk, a hard disk, an optical disk, a
magneto—optical disk and the like can be used for
providing the program codes. Also, CD-ROM, CD-R, a .
magnetic tape, a non-volatile memory card, ROM, and the
like can be used.

[0147] Furthermore, the functions according to the
above embodiments are realized not only by executing
the program codes read by the computer. The present
invention also includes a case where an OS (operating
system)'or the like working on the computer performs
part or the entire processes in accordance with

designations of the program codes and realizes the
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functions acéording to the above embodiments.

[0148] Furthermore, the program codes read from
thé storage medium may be written in a function
expansion card which is inserted into the computer or
in a memory provided in a_function expansion unit which
is connected to the computer.” Thereafter, a CPU 5r the
like contained in the function expansion card or unit
may perform part or the entire processes in accordance
with designations of the program codes and may realize
the functions of the above embodiments.

[0149] While the present invention has been
described with réference 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.
[0150] This application claims the benefit of
Japanese Patent Application No. 2007-315210, filed on
December 5, 2007, which is hereby incorporated by

reference herein in its entirety.
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CLAIMS
1. An image processing apparatus for processing at
least two still images that are picked up in such a
manner that two still images successively picked up
have shared portions, the apparatus comprising:

a synthesis unit which generates a synthesized
image from the at least two still images by
synthesizing the shared portions;

a capturing unit which captures a plurality of
frame images frsm a plurality of areas in the
synthesized image so that a frame image is captured
from an area straddling two adjacent still images
across the shared portions; and

| a generation unit which generates a moving image‘
in which the synthesized image is scrolled and
displayed, from the plurality of frame images captured

by the capturing unit.

2. The image processing apparatus according to claim 1,
wherein

the synthesis unit generates a partial
synthesized image from the two adjacent still images by
synthesizing the shared portions for each nf
combinations of the two adjacent still images, instead
of generation of the synthesized image, and

the capturing unit captures the plurality of

frame images from each pieces of the partial



WO 2009/072375 PCT/JP2008/070539
- 47 -

synthesized image instead of the synthesized image.

3. The image processing apparatus according to claim 2, -
wherein

the synthesis unit generates the partial
synthesized image by synthesizing the shared portions
of the two adjacent still images in such a manner that
as being closer to one of the two adjacent still images,
a higher weight is put to the one of the two adjacent

still images.

4. The image processing apparatus according to claiﬁ 1,
wherein

the generation unit generates the moving image so
that the plurality of frame images are arranged fo be
scrolled and displayed in one direction from an area
corresponding to a previously picked-up still image to
an area corresponding to a subsequently picked-up still

image.

5. The image processing apparatus according to claim 4,
wherein

.the generation unit generates the moving image,
by using image pickup time included in Exif information
of the still images, so that the plurality of frame
images captured from all areas of the synthesized image

are arranged in order in which the corresponding still
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images were picked up.

6. The image processing apparatus according to claim 1,
wherein

the capturing unit captures the frame images from
a larger number of areas straddling the two adjacent
still images across the shared portions as an interval
of image pickup time increases, for each of

combinations of the two still images.

7. The image processing apparatus according to claim 1,
wherein

the generation unit performs intra-frame coding
with respect to an initial frame image and inter-frame
predictive coding or bi-directional predictive coding
with respect to the remaining frame imageé, of the

plurality of frame images, to generate the moving image.

8. A method for controlling an image processing
apparatus which processes at least two still images
that are picked up in such a manner that two still
images successively picked up have shared portions, the
method comprising:

generating a synthesized image from the at least
two still images by synthesizing the shared portions;

capturing a plurality of frame images from a

plurality of areas in the synthesized image so that a
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frame image is captured from an area straddling two

adjacent still images across‘the shared portions; and
generating a moving image in which the

synthesized image is scrolled and displayed, from the

plurality of frame images captured by the capturing.

9. A computer program stored in a computer-readable
storage medium, the program causés an image processing
apparatus which processes af least two still images.‘
that are picked up in such a manner that two still
images successively picked up have shared portions, to
function as:

a synthesis unit which generates a synthesized
image from the at least two still images by
synthesizing the shared portions;

a capturing unit which captures a plurality of
frame images from a plurality of areas in the
synthesized image so that a frame image is captured
from an area straddling two adjacent still images
across the shared portions; and

a generation unit which generates a moving image
in which the synthesized image is scrolled and
displayed, from thé plurality of frame images captured

by the capturing unit.

10. An image processing apparatus for capturing a

plurality of frame images from at least two still
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images that are picked up in such a manner that two
still images successively picked up have shared
portions, the apparatus comprising:

a temporary storage unit which stores the at
least two still images;

a capturing unit which,_for each of combinations
of two adjaceﬁt still images across the shared portions,
of the at least two still images, captures a plurality
of frame images>from a plurality of areas in the two
adjacent still images so that a frame image is captured
from an area straddling the two adjacent still images
across the sharedAportions of the two adjacent still
images; and

a generation unit which generates a moving image
in which the two adjacent still images are scrolled and
displayed, from the plurality of frame images captured

by the capturing unit.

11. A method for controlling an image processing
apparatus for capturing a plurality of frame images
from at least two still images that are picked up in
such a manner that two still images successively picked
up have shared portions, the method comprising:

storing temporarily the at least two still
“images;

for each of combinations of two adjacent still
images across the shared portions, of the at least two

i
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still images, capturing a plurality of frame images
from a plurality of areas in the two adjacent still
images so that a frame image is captured from an area
straddling the two adjacent still images across the
shared portions of the two adjacent still images; and
generating a moving image in which the two
adjacent still images are scrolled and displayed, from

the plurality of frame images captured by'the capturing.

12. A computer program stored in a computer-readable
storage medium for causing an image processing
apparatus for capturing a plurality of frame images
from at least two still images that are picked up in
such a manner that two still images successively picked
up have shared portions, to function as:

‘a temporary storage unit which stores the at
least two still iméges;

a capturing unit which, for each of combinations
of two adjacent still images across the shared portions,
of the at least two still images, captures a plurality
of frame images from a plurality of areas in the two
adjacent still images so that a frame image is captured
from an area straddling the two adjacent still images
across the shared portions of the two adjacent still
images; and

a generation unit which generates a moving image

in which the two adjacent still images are scrolled and
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displayed, from the plurality of frame images captured

by the capturing unit.
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