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(54) IMAGE PHOTOGRAPHY APPARATUS

(57) An information processing apparatus that in-
cludes a camera unit including an imaging sensor that
captures an image; a display that displays an image; and
a processor that: clips an image region having a size
corresponding to a photography zoom power from an
image captured by the camera unit; adjusts a clipping
position at a time of clipping the image region from the
image; and controls the display to display the clipped
image region on the display.
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Description

[0001] The present application claims the benefit of the
earlier filing date of U.S. Provisional Patent Application
Serial No. 61/539,224 filed on September 26.
[0002] The present disclosure relates to an image pho-
tography apparatus whereby a photographer can enlarge
and image a desired subject and so forth according to a
zoom operation.
[0003] Heretofore, digital cameras, whereby a photog-
rapher can image a desired subject and so forth, allow
the photographer to enlarge and shoot a desired subject
within real world using so-called optical zoom or digital
zoom. The optical zoom realizes enlargement of an im-
age such as the desired subject and so forth by adjusting
the photography field angle using a lens optical system
to change the photography range. On the other hand,
the digital zoom realizes enlargement of an image such
as the desired subject and so forth by electronically en-
larging an input image that an imaging sensor has im-
aged, and clipping an image having an object size from
the enlarged image thereof, or by clipping a portion of
the input image, and enlarging the clipped image thereof.
Note that there are many digital cameras which include
no optical zoom function but the digital zoom function
alone.
[0004] Also, digital cameras are configured so as to
display an image enlarged by the zoom function, for ex-
ample, on a viewfinder or the like as a preview image.
Thus, the photographer can recognize which portion
within real world is enlarged by viewing the preview image
displayed on the viewfinder thereof.
[0005] Additionally, for example, Japanese Unexam-
ined Patent Application Publication No. 2008-123416 de-
scribes a subject tracing program which extracts multiple
regions having high similarity from the frames of an input
image using template matching, classifies the extracted
regions into a region determining a subject position within
the input image, and regions other that, determines a
subject position based on a position within the input im-
age of a region classified to determine the subject posi-
tion, and traces the subject position thereof between
frames, thereby tracing the motion of a subject between
multiple frame images.
[0006] Incidentally, while photography imaging using
the digital camera, a photographer moves the camera
itself, changes the direction of the camera, or the like,
whereby the photography range according to this camera
can be changed. Therefore, for example, in the event of
a desired subject being shot, the photographer moves
the photography range of this camera by movement or
directional change or the like of the camera, whereby the
position of a subject image on a preview image can also
be adjusted to a desired position within the display image
thereof.
[0007] However, in the event of the enlargement pho-
tography by the digital zoom function being performed,
if movement, directional change, or the like of the camera

is performed, the movement amount or directional
change amount is reflected in the movement of the po-
sition of the subject image on the preview image accord-
ing to the scale of enlargement according to the digital
zoom. That is to say, in the event of the enlargement
photography being performed, even if the camera is
moved a little, or the direction of the camera is changed
a little, the position of the subject image within the preview
image is greatly changed.
[0008] Therefore, in the event of performing enlarge-
ment photography of a desired subject using an existing
digital camera and the digital zoom function, it is difficult
work for the photographer to place the position of a de-
sired subject image in the preview image at an intended
position by movement, directional change, or the like of
the camera. Also, in the event of enlargement photogra-
phy such as the digital zoom function being performed,
if movement, directional change, or the like of the camera
is performed, so-called shaking readily occurs, and ac-
cordingly, further difficult work is imposed on the photog-
rapher to place the desired subject image in an intended
position.
[0009] According to such situations, the present inven-
tor recognizes necessity to allow the photographer to per-
form photography by placing a desired subject image in
a position where the photographer intends easily and in
a sure manner without demanding the photographer to
perform the work of movement or directional change of
a camera to perform fine adjustment of the photography
range of the camera in the event of enlargement photog-
raphy being performed using the digital zoom function
for example.
[0010] According to a first embodiment, the disclosure
is directed to an information processing apparatus that
includes a camera unit including an imaging sensor that
captures an image; a display that displays an image; and
a processor that: clips an image region having a size
corresponding to a photography zoom power from an
image captured by the camera unit; adjusts a clipping
position at a time of clipping the image region from the
image; and controls the display to display the clipped
image region on the display.
[0011] According to another embodiment, the disclo-
sure is directed to a method performed by an information
processing apparatus, the method comprising: capturing
an image by a camera unit including an imaging sensor;
displaying, by a display, the image; clipping an image
region having a size corresponding to a photography
zoom power from the image; adjusting a clipping position
at a time of clipping the image region from the image;
and controlling the display to display the clipped image
region.
[0012] According to another embodiment, the disclo-
sure is directed to a non-transitory computer-readable
medium including computer-program instructions, which
when executed by an information processing apparatus,
cause the information processing apparatus to perform
a method comprising: capturing an image by a camera
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unit including an imaging sensor; displaying, by a display,
the image; clipping an image region having a size corre-
sponding to a photography zoom power from the image;
adjusting a clipping position at a time of clipping the image
region from the image; and controlling the display to dis-
play the clipped image region.
[0013] Embodiments of the invention will now be de-
scribed with reference to the accompanying drawings,
throughout which like parts are referred to by like refer-
ences, and in which:

Fig. 1 is a block diagram illustrating a schematic in-
ternal configuration example of a highly-functional
personal digital assistant which is an image photog-
raphy apparatus according to the present embodi-
ment.
Fig. 2 is a diagram used for brief description regard-
ing enlarged image generating and displaying
processing at the time of digital zoom in the present
embodiment.
Fig. 3 is a diagram illustrating an example wherein,
with the present embodiment, in a state in which a
preview image is displayed on a display panel, for
example, a photographer is contacting a finger on a
touch panel and moving in an arrow direction.
Fig. 4 is a diagram illustrating a scene where, with
the present embodiment, in response to specifica-
tion of the arrow direction in Fig. 3 being performed,
a clipping position at the time of clipping an image
from an input image is moved.
Fig. 5 is a diagram used for brief description from
activation of a camera at the time of shooting of a
still image to generation and saving of a zoom en-
larged image in the present embodiment.
Fig. 6 is a diagram illustrating an example of an input
image, a clipped image, and a preview image shown
by extracting column (b) in Fig. 5 in the present em-
bodiment.
Fig. 7 is a diagram illustrating an example wherein
the photographer is specifying a direction for move-
ment of an image clipping position, and distance
thereof using a finger as to the preview image shown
in (C) column in row (C) in Fig. 5 in the present em-
bodiment.
Fig. 8 is a diagram illustrating an example of an input
image, a clipped image, and a preview image shown
by extracting column (d) in Fig. 5 in the present em-
bodiment.
Fig. 9 is a diagram illustrating an example wherein
the photographer is specifying a direction for move-
ment of an image clipping position, and distance
thereof using a finger as to the preview image shown
in column (D) in row (C) in Fig. 5 in the present em-
bodiment.
Fig. 10 is a diagram illustrating an example of an
input image, a clipped image, and a preview image
shown by extracting column (e) in Fig. 5 in the
present embodiment.

Fig. 11 is a flowchart of a processing portion of cam-
era activation, zoom mode determination, and shut-
ter key press, and thereafter of processing from cam-
era unit activation to enlarged image saving at the
time of a still image being shot with the personal dig-
ital assistant according to the present embodiment.
Fig. 12 is a flowchart of a processing portion of a
zoom mode being determined and thereafter of
processing from camera unit activation to enlarged
image saving at the time of a still image being shot
with the personal digital assistant according to the
present embodiment.
Fig. 13 is a flowchart of a processing portion of cam-
era activation, zoom mode determination, and shot
frame saving, and so forth of processing from cam-
era unit activation to enlarged image saving at the
time of a moving image being shot with the personal
digital assistant according to the present embodi-
ment.
Fig. 14 is a flowchart of a processing portion of the
zoom mode being determined and thereafter of
processing from camera unit activation to enlarged
image saving at the time of a moving image being
shot with the personal digital assistant according to
the present embodiment.
Fig. 15 is a diagram illustrating an example of an
input image imaged by the camera unit, a clipped
image clipped from an input image thereof using dig-
ital zoom, and a tracking reference image to be
traced by object tracking with the personal digital as-
sistant according to the present embodiment.
Fig. 16 is a diagram illustrating an example of a pre-
view image where a clipped image is enlarged and
displayed, and illustrating an example wherein a
zoom power specification icon at the time of the pho-
tographer specifying a zoom power is displayed, with
the present embodiment.
Fig. 17 is a diagram illustrating an example of a pre-
view image where a clipped image is enlarged and
displayed, and illustrating a scene where the pho-
tographer is operating the zoom power specification
icon for specifying start of object tracking, with the
present embodiment.
Fig. 18 is a diagram illustrating a scene where the
position of an image clipped from an input image is
caused to follow movement of a tracking reference
image, with the present embodiment.
Fig. 19 is a diagram illustrating an example of a pre-
view image where a clipped image clipped from an
input image is enlarged and displayed in accordance
with movement of a tracking reference image, with
the present embodiment.
Fig. 20 is a diagram used for brief description from
activation of the camera unit, selection of a tracking
reference image, tracing of a zoom enlarged image
according to movement of a tracking reference im-
age thereof, and up to saving of a moving image,
with the personal digital assistant according to the
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present embodiment.
Fig. 21 is a flowchart illustrating a processing portion
of camera activation, zoom mode determination,
photographed frame saving, and so forth of process-
ing causing the clipping image position to follow
movement of a tracking reference image at the time
of shooting of a still image, with the personal digital
assistant according to the present embodiment.
Fig. 22 is a flowchart of a processing portion of the
zoom mode being determined and thereafter of
processing causing the clipping image position to
follow movement of a tracking reference image in
the personal digital assistant according to the
present embodiment.
Fig. 23 is a flowchart illustrating a processing portion
of camera activation, zoom mode determination,
photographed frame saving, and so forth of process-
ing causing the clipping image position to follow
movement of a tracking reference image at the time
of shooting a moving image, with the personal digital
assistant according to the present embodiment.
Fig. 24 is a diagram illustrating a state in which there
is a great chance that a clipped image will approach
an edge portion of an input image at the time of caus-
ing the clipped image to follow movement of a track-
ing reference image, with the personal digital assist-
ant according to the present embodiment.
Fig. 25 is a diagram illustrating an example wherein
an arrow icon used as an aid at the time of the pho-
tographer moving the photography range of the cam-
era unit on a preview image is displayed when a
clipped image approaches an edge portion of an in-
put image according to movement of a tracking ref-
erence image, with the present embodiment.
Fig. 26 is a diagram used for description of a scene
where the photographer moves the camera photog-
raphy direction in response to the specification using
the arrow icon for an aid, whereby a clipped image
moves away from the edge portion of an input image
40 and positioned near the center, with the present
embodiment.
Fig. 27 is a diagram used for description of size
change in a tracking reference image, and size
change in a clipped image according to change in
photography distance.
Fig. 28 is a flowchart illustrating the flow of size
change processing of a tracking reference image
and a clipped image according to change in photog-
raphy distance, with the present embodiment.
Fig. 29 is diagram used for description of a scene
where the photographer’s desired tracking reference
image is set, for example, by the photographer spec-
ifying, for example, a center portion of a preview im-
age using contact of a finger or the like, with the
present embodiment.
Fig. 30 is a diagram used for description of a scene
where the photographer’s desired tracking reference
image is set, for example, by the photographer spec-

ifying, for example, an upper left portion of a preview
image using contact of a finger or the like, with the
present embodiment.
Fig. 31 is a flowchart of a processing portion of cam-
era activation, touch panel input determination,
zoom mode determination, and photographed frame
saving, and so forth of processing from camera unit
activation to photographed image saving when ex-
ecuting processing for the photographer optionally
selecting a tracking reference image at the time of
shooting a still image, with the personal digital as-
sistant according to the present embodiment.
Fig. 32 is a flowchart of a processing portion of the
zoom mode being determined and thereafter of
processing from camera unit activation to photo-
graphed image saving at the time of executing
processing for the photographer optionally selecting
a tracking reference image, with the personal digital
assistant according to the present embodiment.
Fig. 33 is a flowchart of a processing portion of cam-
era activation, touch panel input determination,
zoom mode determination, and photographed frame
saving, and so forth of processing from camera unit
activation to photographed image saving when ex-
ecuting processing for the photographer optionally
selecting a tracking reference image at the time of
shooting a moving image, with the personal digital
assistant according to the present embodiment.
Fig. 34 is a diagram illustrating an example wherein
an input image, a tracking reference range, and so
forth are displayed on a preview image with the per-
sonal digital assistant according to the present em-
bodiment.

[0014] Description will be made below regarding an
image photography apparatus, an image photography
control program, and an image photography control
method, which serve as an embodiment of the present
disclosure, and an embodiment of a recording medium
in which the image photography control program is re-
corded, with reference to the drawings. Note that, with
the following description, a high-performance personal
digital assistant including a digital camera unit including
a digital zoom function, a display panel unit which can
serve as a viewfinder, and a capacitance type touch panel
unit which can detect contact or proximity or the like of
an external conductor such as a photographer’s finger
or the like, and also cover generally the entire screen of
the display panel unit will be referred as an example of
an image photography apparatus according to an em-
bodiment of the present disclosure. It goes without saying
that the following embodiment is just an example, and
the present disclosure may be applied to other various
types of electronic devices including a digital camera or
a digital camera function, for example.
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[Schematic Block Configuration of Image Photography 
apparatus of Present Embodiment]

[0015] Fig. 1 illustrates an internal block configuration
example of a highly-functional personal digital assistant
which is an image photography apparatus according to
the present embodiment.
[0016] In Fig. 1, a communication antenna 10 is, for
example, a built-in antenna, and performs transmis-
sion/reception of a telephone call or e-mail through a cel-
lular phone network or public wireless communication
network, downloading of various programs, and trans-
mission/reception of signal electric waves for connecting
to the Internet or the like. A communication unit 11 in-
cludes an antenna circuit and a transmission/reception
circuit, and performs the frequency conversion, modula-
tion, demodulation, and so forth of a transmission/recep-
tion signal through the cellular phone network or public
wireless communication network. Though details will be
described later, with the present embodiment, examples
of a program obtained via the communication antenna
10 and communication unit 11 include a camera appli-
cation program, an image photography control program,
according to the present embodiment. The image pho-
tography control program according to the present em-
bodiment is a program for executing a digital camera
function according to the present embodiment, control of
an image clipping position at the time of enlargement
using later-described digital zoom, and processing for
controlling an image clipping position while performing
tracing using a later-described object tracking technique,
and so forth. This image photography control program
may be included in a camera application program, or may
separately be prepared.
[0017] A speaker 27 is a speaker provided to the per-
sonal digital assistant according to the present embodi-
ment, and is used for music playback, receiver sound
output, ringer tone (ring tone) output, and so forth. A mi-
crophone 28 is used for collection of external audio, col-
lection of transmitter sound, and so forth. An audio signal
processing unit 26 is configured of an amplifier circuit for
the speaker 27, an amplifier circuit for the microphone
28, a decompression decoding circuit for subjecting au-
dio data subjected to compressing encoding supplied
from a later-described control/computing unit 12 to de-
compression decoding, a digital/analog conversion cir-
cuit for converting digital audio data after this decompres-
sion decoding into an analog audio signal, an analog/dig-
ital conversion circuit for converting the analog audio sig-
nal input from the microphone 27 into digital audio data,
and a compression encoding circuit for subjecting this
digital audio data to compression encoding, and so forth.
[0018] A key operating unit 32 is configured of hard
keys provided on the casing of the personal digital as-
sistant according to the present embodiment, peripheral
circuits thereof, and so forth. This key operating unit 32
converts hard key operation input by a user into an elec-
tric signal, amplifies and converts the operation input sig-

nal thereof from analog to digital, and transmits the op-
eration input data after analog/digital conversion thereof
to the control/computing unit 12. Also, with the present
embodiment, in addition to a shutter key used at the time
of photography by a camera control unit 23, various keys
available for a digital camera may be proved to the key
operating unit 32, such as a zoom operation, an exposure
setting operation, a shutter speed setting operation, and
so forth, as appropriate.
[0019] An external memory interface unit 18 is config-
ured of a slot for external memory from/on which external
memory 19 made up of a semiconductor storage medi-
um, or the like is detached/mounted, an interface circuit
for external memory data communication, and so forth.
With the personal digital assistant according to the
present embodiment, various types of data, or various
types of programs can be obtained via a recording me-
dium such as the external memory 19 inserted into this
external memory interface unit 18. Note that, with the
present embodiment, examples of various programs ob-
tained via this external memory 19 include a camera ap-
plication program according to the present embodiment,
and an image photography control program according to
the present embodiment may be included in this camera
application program or may separately be prepared.
[0020] An external input/output terminal unit 31 is con-
figured of a cable connection connector and an interface
circuit for external data communication, for example, at
the time of performing data communication through a ca-
ble, a charge terminal at the time of charging an internal
battery via a power supply cable or the like, and an in-
terface circuit for charge thereof, and so forth. The per-
sonal digital assistant according to the present embodi-
ment is configured so as to obtain various types of data
and various programs from an external device connected
to this external input/output terminal unit 31. Note that,
with the present embodiment, various programs obtained
through this external input/output terminal unit 31 can
include a later-described camera application program ac-
cording to the present embodiment, an image photogra-
phy control program included in this camera application
program or separately prepared, and so forth. Note that
the camera application program and image photography
control program according to the present embodiment
may be recorded in a disc-shaped recording medium or
another recording medium or the like. In this case, for
example, the program read out from this recording me-
dium by a recording media playback device included in
a personal computer or the like may be supplied to the
external input/output terminal 31. It goes without saying
that an arrangement may be made wherein a recording
media playback device is directly connected to the ex-
ternal input/output terminal 31, the camera application
program or image photography control program read out
by the playback device thereof is supplied to the personal
digital assistant according to the present embodiment.
[0021] A short-distance wireless communication mod-
ule 15 is configured of a communication antenna for
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short-distance wireless electric waves such as a wireless
LAN, Bluetooth (registered trademark) or the like, and a
short-distance wireless communication circuit. The cam-
era application program and image photography control
program according to the preset embodiment may be
obtained via this short-distance wireless communication
module 15.
[0022] A digital broadcast reception module 16 is con-
figured of an antenna and tuner for reception such as so-
called digital television broadcasting or digital radio
broadcasting or the like. This digital broadcast reception
module 16 can receive not only a digital broadcast of one
channel but also digital broadcasts of multiple channels
at the same time. Also, this digital broadcast reception
module 16 can also receive data multiplexed into a digital
broadcast. Note that an arrangement may be made
wherein the digital broadcast data received at this digital
broadcast reception module 16 is, for example, com-
pressed by the control/computing unit 12, and then stored
in memory unit 13 or the like. Also, the camera application
program and image photography control program ac-
cording to the preset embodiment may be broadcasted
as one of this digital broadcast data. In this case, these
programs are extracted from the digital broadcast data
received at the digital broadcast reception module 16 and
taken into the personal digital assistant according to the
present embodiment.
[0023] A noncontact communication module 17 per-
forms noncontact communication, for example, used for
so-called RFID (Radio Frequency-Identification) or a
noncontact IC card or the like via a noncontact commu-
nication antenna. The camera application program and
image photography control program according to the pre-
set embodiment may be obtained via this noncontact
communication module 17.
[0024] A GPS (Global Positioning System) module 14
includes a GPS antenna, and obtains the latitude and
longitude of the current position of the terminal itself using
the GPS signals from a GPS geodetic satellite. The GPS
data (information representing the latitude and longitude)
obtained by this GPS module 14 is transmitted to the
control/computing unit 52. Thus, the control/computing
unit 12 can recognize the current position and movement
of the terminal itself.
[0025] Various sensors 30 are made up of, as an ex-
ample, an acceleration sensor, an inclination sensor, an
orientation sensor, a temperature sensor, a humidity sen-
sor, an illuminance sensor, and so forth.
[0026] A sensor control unit 29 obtains, for example,
acceleration, inclination, orientation, temperature, hu-
midity, illuminance, and so forth from the output signals
from the various sensors 30. Note that the sensor control
unit 29 also includes various sensor drivers for controlling
the operation of the various sensors 30.
[0027] A camera unit 23 includes an imaging sensor
for photographing still images and moving images, an
optical system for forming a subject image on the imaging
sensor thereof, an autofocus mechanism for driving the

lens of the optical system to perform automatic focusing,
an auto iris mechanism for driving the diaphragm of the
optical system to perform automatic diaphragm adjust-
ment, a shutter speed adjustment mechanism for adjust-
ing the shutter speed using a mechanical type or elec-
tronic type or the like, a shaking correction mechanism
for correcting so-called shaking, a light and so forth for
emitting shooting auxiliary light, driving circuits for driving
these mechanisms, and so forth. Note that the optical
system of the camera unit 23 may include an optical zoom
mechanism.
[0028] A camera control/imaged signal processing unit
22 controls various operations at the time of shooting
using the camera unit 23, such as imaging operation con-
trol at the imaging sensor of the camera unit 23, driving
control of the lens of the optical system, autofocus control
for automatic focusing, auto iris control, shutter speed
control, shaking correcting mechanism, emitting light
control of shooting auxiliary light, and so forth. Also, with
the present embodiment, the camera control/imaged sig-
nal processing unit 22 generates image data used for
display from the imaging signals according to the imaging
sensor of the camera unit 23, and supplies to a video
signal processing unit 20. Also, with the present embod-
iment, the image data generated at this camera con-
trol/imaged signal processing unit 22 may be stored in
the memory unit 13 or external memory 19 connected to
the external memory interface unit 18 after being trans-
mitted to the control/computing unit 12, and compressed.
[0029] The video signal processing unit 20 performs
decompression decoding processing for subjecting the
video data subjected to compression encoding supplied
from the control/computing unit 12 to decompression de-
coding, processing for displaying the digital video after
this decompression decoding, or the digital broadcast
video data received at a digital broadcast reception mod-
ule 56 on the display panel 21, processing for displaying
the image to be played read out from the memory unit
13 or the like on the display panel 21, and so forth. Also,
this video signal processing unit 20 also generates video
signals for displaying the desktop image, various menu
images, character input screen, photo image, composit-
ed image, virtual key, virtual button image, and so forth
supplied from the control/computing unit 12, and displays
these images on the display panel 21. Note that the dis-
play panel 21 is made up of a liquid crystal panel or or-
ganic EL panel or the like, for example.
[0030] Also, with the present embodiment, the video
signal processing unit 20 performs processing for dis-
playing the input image imaged by the imaging sensor
of the camera unit 23, and supplied from the camera con-
trol/imaged signal processing unit 22 on the display panel
21 as a preview image, processing for generating an en-
larged image for digital zoom using the image data from
the camera control/imaged signal processing unit 22, and
so forth. Note that, though details will be described later,
the video signal processing unit 20 is configured so as
to execute processing for clipping a desired image por-
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tion from the input image imaged by the imaging sensor
of the camera unit 23 and supplied via the camera con-
trol/imaged signal processing unit 22, and enlarging the
clipped image thereof as processing for generating an
enlarged image for digital zoom. Also, though details will
be described later, the video signal processing unit 20 is
configured so as to execute processing for taking an im-
age portion including a desired object image (later-de-
scribed object reference image) being traced using a so-
called object tracking technique as the clipped image at
the time of clipping the desired image portion from the
input image obtained by imaging of the camera unit 23.
Note that, with the present embodiment, an example has
been shown wherein the video signal processing unit 20
performs generation of a preview image, and processing
for generating an enlarged image for digital zoom, but
these processes may be performed by the camera con-
trol/imaged signal processing unit 22, or may be per-
formed by the control/computing unit 12, or may be per-
formed by these units cooperating.
[0031] A touch panel 25 is placed in the panel front
surface of the display panel 21, and also has a size cov-
ering generally the entire display panel surface. This
touch panel 25 has a configuration wherein multiple
transparent electrode patterns are arrayed in the X-Y di-
rection on the panel surface made up of transparent sen-
sor glass, and is a device capable of detecting that an
external conductor such as the user’s finger contacts or
comes close to the panel surface, and outputting the X-
Y coordinate position information on the panel surface
at the time of the external conductor contacting or coming
close to the panel surface.
[0032] A touch panel control unit 24 controls the oper-
ation and scanning of the touch panel 25, and also per-
forms determination whether or not the external conduc-
tor contacts or comes close to the touch panel 25, cal-
culation of a contact position or close position, calculation
of how much distance the external conductor comes
close to the panel surface at the time of proximity, calcu-
lation of duration time of a contact or close state, a time
interval wherein contact or proximity has been detected,
the movement direction, movement speed, movement
path, and so forth of the external conductor or the like in
a contact or close state, based on capacitance values
detected by the touch panel 25 and X-Y coordinate po-
sition information detected by the touch panel 25. The
touch panel control unit 24 then transmits the data ob-
tained by these detection, computation, calculation, and
so forth to the control/computing unit 12. Note that the
touch panel control unit 24 also includes a touch panel
driver for controlling the operation and scanning of the
touch panel 25.
[0033] The memory unit 13 is made up of built-in mem-
ory provided to the inside of this terminal, and detachable
card-shaped memory. Examples of the detachable card-
shaped memory include a card in which so-called SIM
(Subscriber Identity Module) information or the like is
stored. The built-in memory is made up of ROM (Read

Only Memory) and RAM (Random Access Memory). The
ROM stores an OS (Operating System), a control pro-
gram for the control/computing unit 12 controlling the
units, various initial set values, dictionary data, letter pre-
diction conversion dictionary data, various types of audio
data, and also various programs including a text editor,
an HTML editor, a mailer, an image editor, the camera
application program and image photography control pro-
gram according to the present embodiment, and so forth.
This ROM includes rewritable ROM such as NAND-type
flash memory or EEPROM (Electrically Erasable Pro-
grammable Read-Only Memory), and is configured so
as to save e-mail data, the data of a phone book or mail
address book, the data of a still image or moving image,
and additionally various user set values, and so forth.
The RAM stores data as a work area or buffer area as
appropriate when the control/computing unit 12 performs
various types of data processing.
[0034] The control/computing unit 12 is made up of a
CPU (Central Processing Unit), controls the units such
as the communication unit 11, video signal processing
unit 20, camera control/imaged signal processing unit
22, touch panel control unit 24, audio signal processing
unit 26, sensor control unit 29, GPS module 14, short-
distance wireless communication module 15, digital
broadcast reception module 16, noncontact communica-
tion module 17, external memory interface unit 18, ex-
ternal input/output terminal unit 31, key operating unit 32,
and so forth, and performs various calculations as ap-
propriate. Also, the control unit/computing unit 12 exe-
cutes the control program stored in the memory unit 13,
the text editor, HTML editor, mailer, image editor, the
camera application program and image photography
control program according to the present embodiment,
and so forth. Also, with the present embodiment, the con-
trol/computing unit 12 executes the image photography
control program according to the present embodiment to
control the video signal processing unit 20, thereby caus-
ing the video signal processing unit 20 to perform the
processing for displaying a preview image, processing
for generating an enlarged image for digital zoom, and
so forth. Note that description will be made later regarding
the flow of the processing for the control/computing unit
12 executing the image photography control program ac-
cording to the present embodiment to control the video
signal processing unit 20 to perform the processing for
displaying a preview image, or processing for generating
an enlarged image for digital zoom.
[0035] Additionally, the personal digital assistant ac-
cording to the present embodiment naturally includes
various components provided to a common personal dig-
ital assistant, such as a clock unit for measuring time and
point-in-time, a battery for supplying power to the units,
a power management IC for controlling power thereof,
and so forth.
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[Overview of Processing for Generating and Displaying 
Enlarged Image at Time of Digital Zoom]

[0036] With the present embodiment, as described
above, in the event of enlarged display of an image using
the digital zoom, the video signal processing unit 20 clips
an image region (42) having a size corresponding to a
desired zoom power as shown in (B) in Fig. 2 from the
input image 40 as shown in (A) in Fig. 2 imaged by the
imaging sensor of the camera unit 23 and supplied via
the camera control/imaged signal processing unit 22, en-
larges the clipped image 42 thereof, and displaying this
on the display panel 21 as a preview image 50 as shown
in (C) in Fig. 2.
[0037] Here, as described above it is very difficult work
for the photographer to place the position of a desired
subject image on the preview image in an intended po-
sition, for example, by movement or directional change
or the like of the personal digital assistant serving as an
image photography apparatus, or the like.
[0038] Therefore, with the present embodiment, it is
realized by adjusting the clipping position at the time of
clipping an image region having a size corresponding to
the zoom power from the input image 40 for the photog-
rapher to place the position of a subject image displayed
on the preview image 50 in an intended position.
[0039] Specifically, in a state in which the preview im-
age 50 is displayed on the display panel 21, for example,
in the event that the photographer contacts a finger of
the hand 2 on the touch panel 25 to move in the arrow
direction in Fig. 3 for example, the personal digital as-
sistant according to the present embodiment moves, as
shown in Fig. 4, the clipping position at the time of clipping
an image region having a size corresponding to the zoom
power from the input image 40 according to the move-
ment direction of the contact point of the finger on the
touch panel 25 and movement distance thereof. To make
description more specifically, as shown in Fig. 4, in the
event that the photographer has moved the finger of the
hand 2, for example, in an arrow direction 41a in Fig. 3,
the personal digital assistant according to the present
embodiment moves, as shown in Fig. 4, the clipping po-
sition at the time of clipping the image region from the
input image 40 according to the movement direction 41a
of the contact point by the finger on the touch panel 25
and movement distance thereof, such as a clipped image
42a from the position of the clipped image 42. Similarly,
for example, in the event that the photographer has
moved the finger of the hand 2 in the arrow direction 41b
in Fig. 3, the personal digital assistant according to the
present embodiment moves, as shown in Fig. 4, the clip-
ping position at the time of clipping the image region from
the input image 40 according to the movement direction
41b of the contact point by the finger on the touch panel
25 and movement distance thereof, such as a clipped
image 42b from the position of the clipped image 42.
[0040] In this way, in a state in which the preview image
50 is displayed on the display panel 21, the personal

digital assistant according to the present embodiment
can move the clipping position at the time of clipping the
image region from the input image 40 according to the
direction and distance that the photographer specified
on the touch panel 25, enlarge the clipped image due to
movement thereof, and display as a preview image.
Thus, according to the present embodiment, the photog-
rapher can perform photography for placing a desired
subject image in an intended position at the time of the
digital zoom easily and in a sure manner by an intuitive
operation such as the directional and distance instruc-
tions on the display panel 21 where the preview image
50 is displayed, without having to perform the work of
moving the camera or changing the direction, for exam-
ple.
[0041] Note that, with the present embodiment, though
an example has been shown wherein the direction and
distance of the image clipping position are specified by
the photographer operating the touch panel 25, the di-
rection and distance of the image clipping position may
be specified by operations a directional specification key
provided to the key operating unit 32, or the like, for ex-
ample. Also, while a specific display example will be de-
scribed later, display may be made on the display panel
21 indicating the entire input image before enlargement,
and the image clipping position, along with the preview
image 50.

[Overview from Camera Activation to Generation of 
Zoom-enlarged Image and Image Saving at Time of 
Shooting of Still Image]

[0042] Description will be made regarding overview
from camera unit activation to generation of an enlarged
image according to digital zoom, and saving of the en-
larged image thereof at the time of a still image being
shot with the personal digital assistant according to the
present embodiment, with reference to Fig. 5 through
Fig. 10.
[0043] In Fig. 5, column (a) in row (A) to column (g) in
row (A) in the drawing indicate the input images 40 shot
by the imaging sensor of the camera unit 23 and supplied
from the camera control/imaged signal processing unit
22 to the video signal processing unit 20. Also, column
(a) in row (B) to column (g) in (B) row in Fig. 5 indicate
the clipped images 42 from column (a) in row (A) to col-
umn (g) in row (A) in Fig. 5 clipped from the input image
40. Also, column (a) in row (C) to column (g) in row (C)
in Fig. 5 indicate the preview images 50 displayed on the
display panel 21 where the clipped images 42 from col-
umn (a) in row (B) to column (g) in row (B) in Fig. 5 are
enlarged.
[0044] Also, row (a) in Fig. 5 indicates the input image
40, clipped image 42, and preview image 50 at the time
of the power of the digital zoom being 1x, i.e., at the time
of no enlargement being performed after camera activa-
tion. That is to say, after camera activation, in the event
that no digital zoom has been started, the preview image
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50 is taken as the image having the same size as the
input image 40.
[0045] Column (b) in Fig. 5 indicates, after activation
of the camera unit 23, the input image 40 immediately
after the digital zoom is started, the clipped image 42
clipped from the input image 40 by enlargement power
set as the initial value at the time of start of the digital
zoom, and the preview image 50 enlarged therefrom.
Specifically, at the time of start of the digital zoom, the
personal digital assistant according to the present em-
bodiment takes the center coordinates (x, y) = (0, 0) of
the input image 40 as the center coordinates of the
clipped image 42, and also performs clipping of the image
with the size according to the zoom power set as the
initial value beforehand, and displays the clipped image
42 thereof on the display panel 21 as the preview image
50. Note that Fig. 6 extracts and indicates column (b) in
Fig. 5, (A) in Fig. 6 is the input image 40 shown in column
(b) in row (A) in Fig. 5, (B) in Fig. 6 is the clipped image
42 shown in column (b) in row (B) in Fig. 5, and (C) in
Fig. 6 is the preview image 50 shown in column (b) in
row (C) in Fig. 5.
[0046] Column (c) in Fig. 5 indicates, at the time of the
zoom power being changed greater than the initial value
shown in column (b) in Fig. 5, the clipped image 42 to be
clipped from the input image 40 according to the zoom
power thereof, the clipped image 42 after clipping thereof,
and the preview image 50 enlarged therefrom. Specifi-
cally, in the event that the zoom power is greater than
the initial value, the range clipped from the input image
40 as the clipped image 42 is smaller than the range
clipped with the zoom power of the initial value. The
clipped image 42 thereof is displayed on the display panel
21, whereby the preview image 50 at the time of this
zoom power being greater than the initial value becomes
an image of which the scale of enlargement is greater
than that of the preview image 50 at the time of the zoom
power of the initial value.
[0047] Next, Fig. 7 illustrates an example wherein the
photographer specifies the direction for movement of the
image clipping position, and distance thereof using the
finger of the hand 2 as to the preview image 50 shown
in column (c) in row (C) in Fig. 5. Specifically, this Fig. 7
illustrates an example wherein the contact point of the
finger or the like of the photographer on the touch panel
25 is moved by coordinates (Δx1, Δy1) by the direction
and distance shown in an arrow in Fig. 7. Note that (Δx1,
Δy1) represents the movement amounts of the directions
of x-y on the touch panel 25 of the finger. As shown in
Fig. 7, in the event of the finger moving by the coordinates
(Δx1, Δy1), the center coordinates after movement from
the original center coordinates (0, 0) becomes (-αΔx1, -
αΔy1). This α represents a scale factor as to the move-
ment distance or movement speed where the contact
point such the finger or the like has moved on the touch
panel 25, and the value of this α may be determined
beforehand, or may optionally be changed by the user.
For example, in the event that the α is set to a greater

value, the movement distance or movement speed of the
image clipping position can be increased as to the move-
ment distance or movement speed of the contact point
such as the finger or the like, and conversely, in the event
that the α is set to a smaller value, the movement distance
or movement speed of the image clipping position can
be decreased as to the movement distance or movement
speed of the contact point such as the finger or the like.
[0048] Column (d) in Fig. 5 indicates, after the image
clipping position is finely adjusted as shown in Fig. 7, the
clipped image 42 to be clipped from the input image 40
at the time of the zoom power being a state greater than
the initial value, the clipped image 42 after clipping there-
of, and the preview image 50 enlarged therefrom. Spe-
cifically, as shown in Fig. 7, the image clipping position
is finely adjusted, whereby the position to be clipped from
the input image 40 as the clipped image 42 is taken as
the position shown in column (d) in row (A) in Fig. 5, and
the preview image 50 is taken as an image enlarged from
the clipped image 42. Note that Fig. 8 extracts and illus-
trates column (d) in Fig. 5, (A) in Fig. 8 is the input image
40 shown in column (d) in row (A) in Fig. 5, and (B) in
Fig. 8 is the clipped image 42 shown in column (d) in row
(B) in Fig. 5, and (C) in Fig. 8 is the preview image 50
shown in column (d) in row (C) in Fig. 5.
[0049] Next, Fig. 9 illustrates an example wherein the
photographer specifies the direction for movement of the
image clipping position, and distance thereof using the
finger of the hand 2 as to the preview image 50 shown
in column (d) in row (C) in Fig. 5. Specifically, this Fig. 9
illustrates an example wherein the contact point of the
finger or the like of the photographer on the touch panel
25 is moved by coordinates (Δx2, Δy2) by the direction
and distance shown in an arrow in Fig. 9. Note that (Δx2,
Δy2) represents the movement amounts of the directions
of x-y on the touch panel 25 of the finger. As shown in
Fig. 9, in the event of the finger moving by the coordinates
(Δx2, Δy2), the center coordinates after movement from
the original center coordinates (0, 0) becomes (-αΔx2, -
αΔy2). This α represents a scale factor in the same way
as described above, and the value of this α may be de-
termined beforehand, or may optionally be changed by
the user.
[0050] Column (e) in Fig. 5 indicates, after the image
clipping position is finely adjusted as shown in Fig. 9, the
clipped image 42 to be clipped from the input image 40
at the time of the zoom power being greater than the
initial value, the clipped image 42 after clipping thereof,
and the preview image 50 enlarged therefrom. Specifi-
cally, as shown in Fig. 9, the image clipping position is
finely adjusted, whereby the position to be clipped from
the input image 40 as the clipped image 42 is taken as
the position shown in column (e) in row (A) in Fig. 5, and
the preview image 50 is taken as an image enlarged from
the clipped image 42. Note that Fig. 10 extracts and il-
lustrates column (e) in Fig. 5, (A) in Fig. 10 is the input
image 40 shown in column (e) in row (A) in Fig. 5, and
(B) in Fig. 10 is the clipped image 42 shown in column
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(e) in row (B) in Fig. 5, and (C) in Fig. 10 is the preview
image 50 shown in column (e) in row (C) in Fig. 5.
[0051] Column (f) in Fig. 5 is the same as column (e)
in Fig. 5, and indicates the input image 40, clipped image
42, and preview image 50 immediately before saving of
the images in column (g) in Fig. 5.
[0052] Column (g) in Fig. 5 illustrates the input image
40 at the time of shooting execution instructions being
input, for example, by a shutter key provided to the key
operating unit 32 being pressed by the photographer, the
clipped image 42 clipped from the input image 40 thereof,
and the preview image 50 enlarged from the clipped im-
age 42. In the case of this column (g) in Fig. 5, the preview
image 50 becomes a recorded image, and saved, for
example, in the memory unit 13 or the like under the
control of the control/computing unit 12.

[Flow from Camera Activation to Generation of Zoom En-
larged Image and Saving of Image at Time of Shooting 
of Still Image]

[0053] Fig. 11 and Fig. 12 illustrate the flowchart of
processing from camera unit activation, generation of an
enlarged image according to the digital zoom, up to sav-
ing of the enlarged image thereof at the time of a still
image being shot at the personal digital assistant accord-
ing to the present embodiment. In the event of the present
embodiment, the processing of the flowchart in Fig. 11
and Fig. 12 is realized by the control/computing unit 12
executing the image photography control program ac-
cording to the present embodiment to control the camera
control/ photographed signal processing unit 22, video
signal processing unit 20, and touch panel control unit 24.
[0054] First, with the flowchart in Fig. 11, upon camera
activation instructions for shooting of a still image being
input from the photographer through operations as to the
key operating unit 32 or touch panel 25 for example, the
control/computing unit 12 starts the processing of this
flowchart, and activates the camera unit 23 through the
camera control/photographed signal processing unit 22
as processing in step S1.
[0055] Also, upon the camera unit 23 being activated,
the control/computing unit 12 controls the video signal
processing unit 20 to perform initialization of the clipping
position (e.g., the center coordinates of the input image
40 or the like) as processing in step S2.
[0056] Next, the control/computing unit 12 starts imag-
ing of a still image by the camera unit 23 through the
camera control/photographed signal processing unit 22,
and transmits the photographed image by the camera
unit 23 to the video signal processing unit 20 as the input
image 40, as processing in step S3. The video signal
processing unit 20 which has received this input image
40 generates a preview image 50 from this input image
40, and displays the preview image 50 thereof on the
screen of the display panel 21.
[0057] Also, the control/computing unit 12 determines
whether or not instructions for proceeding to the zoom

mode have been input from the photographer through
operations as to the touch panel 25 or key operating unit
32, or whether or not transition to the zoom mode has
already been performed, as processing in step S4. In the
event that determination is made in step S4 that the cur-
rent mode is not the zoom mode, the control/computing
unit 12 advances the processing to step S5, and on the
other hand, in the event that determination is made in
step S4 that the current mode is the zoom mode, advanc-
es the processing to step S15 in Fig. 12.
[0058] In the event of the processing being proceeded
to step S15 in Fig. 12, the control/computing unit 12 ob-
tains the zoom power at this point, and advances the
processing to step S16. Note that the photographer can
specify the zoom power, for example, through operations
as to the touch panel 25 or key operating unit 32.
[0059] Upon proceeding to the processing in step S16,
the control/computing unit 12 monitors whether or not
input has been obtained from the touch panel 25 through
the touch panel control unit 24, and advances the
processing to step S17 in the event that input from the
touch panel 25 has not been obtained, and on the other
hand, advances the processing to step S25 in the event
that input from the touch panel 25 has been obtained.
[0060] Upon proceeding to the processing in step S25,
the control/computing unit 12 obtains the input value of
the touch panel 25 obtained from the touch panel control
unit 24, and thereafter obtains the clipping position at the
time of clipping the image from the input value of the
touch panel 25 as processing in step S26. The con-
trol/computing unit 12 then updates, according to the clip-
ping position obtained in step S26, the clipping position
obtained so far as processing in step S27. That is to say,
in the event that the clipping position obtained so far is
the initial value, the control/computing unit 12 updates
the initial value to the clipping position obtained in step
S26, and in the event that the clipping position obtained
so far is other than the initial value, updates the clipping
position thereof to the clipping position obtained in step
S26. Upon the updating processing in step S27 being
completed, the control/computing unit 12 advances the
processing to step S17.
[0061] Upon proceeding to processing in step S17, the
control/computing unit 12 transmits the clipping position
to the video signal processing unit 20.
[0062] Next, the control/computing unit 12 controls the
video signal processing unit 20 to perform clipping of an
image from the input image 40 with the clipping position
as the center coordinates, and with the size according to
the zoom power, as processing in step S18.
[0063] Further, the control/computing unit 12 controls
the video signal processing unit 20 to enlarge the clipped
image 42 according to the screen size of the display panel
21 as processing in step S19, and to update the enlarged
image thereof as the preview image 50 as processing in
step S20.
[0064] After this processing in step S20, the con-
trol/computing unit 12 advances the processing to step
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S5 in Fig. 11.
[0065] Upon proceeding to the processing in step S5,
the control/computing unit 12 controls the video signal
processing unit 20 to display the preview image 50 on
the display panel 21.
[0066] Next, the control/computing unit 12 monitors
whether or not the shutter key of the key operating unit
32 has been pressed by the photographer, as processing
in step S6. In the event that the shutter key has not been
pressed, the control/computing unit 12 returns the
processing to step S3, and in the event that determination
is made that the shutter key has been pressed, advances
the processing to step S7.
[0067] Upon proceeding to the processing in step S7,
the control/computing unit 12 obtains the image photo-
graphed at the camera unit 23 at the time of the shutter
key being pressed, from the camera control/imaged sig-
nal processing unit 24. The control/computing unit 12
then obtains the clipping position updated in the previous
step S27 as processing in step S8, and also clips an
image from the photographed image at the clipping po-
sition as processing in step S9, and further enlarges the
clipped image thereof as processing in step S10, and
then saves the data of this enlarged image, for example,
in a predetermined storage place such as the memory
unit 13 or the like as processing in step S11. Note that
clipping and enlargement of the image may also be per-
formed by the video signal processing unit 20.
[0068] Thereafter, in the event that instructions for end-
ing imaging using the camera have been performed by
the photographer, for example, through operations as to
the key operating unit 32 or touch panel 25, the con-
trol/computing unit 12 ends the processing of the flow-
chart in Fig. 11 and Fig. 12. Note that, in the event that
instructions for ending imaging using the camera have
not been performed, the control/computing unit 12 may
return the processing to step S2.

[Flow from Camera Activation to Generation of Zoom En-
larged Image and Saving of Image at Time of Shooting 
Moving Image]

[0069] The personal digital assistant according to the
present embodiment is configured so as to generate a
zoom enlarged image at the time of shooting of a moving
image in the same way as the zoom enlarged image gen-
eration processing at the time of shooting of a still image
as described above.
[0070] Fig. 13 and Fig. 14 illustrate the flowchart of
processing from camera unit activation, generation of an
enlarged image according to the digital zoom, up to sav-
ing of the enlarged image thereof at the time of a moving
image being shot at the personal digital assistant accord-
ing to the present embodiment. In the event of the present
embodiment, the processing of the flowchart in Fig. 13
and Fig. 14 is realized by the control/computing unit 12
executing the image photography control program ac-
cording to the present embodiment to control the camera

control/photographed signal processing unit 22, video
signal processing unit 20, and touch panel control unit 24.
[0071] First, with the flowchart in Fig. 13, upon camera
activation instructions for shooting of a moving image
being input from the photographer through operations as
to the key operating unit 32 or touch panel 25 for example,
the control/computing unit 12 starts the processing of this
flowchart, and activates the camera unit 23 through the
camera control/photographed signal processing unit 22
as processing in step S31.
[0072] Also, upon the camera unit 23 being activated,
the control/computing unit 12 controls the video signal
processing unit 20 to perform initialization of the clipping
position (e.g., the center coordinates of the input image
40 or the like) as processing in step S32.
[0073] Next, upon moving image shooting start instruc-
tions being input from the photographer, for example,
through operations as to the key operating unit 32 or
touch panel 25, the control/computing unit 12 advances
the processing to step S34 as processing in step S33.
[0074] Upon proceeding to processing in step S34, the
control/computing unit 12 starts shooting a moving image
by the camera unit 23 through the camera control/pho-
tographed signal processing unit 22, and transmits the
moving image frame image by the camera unit 23 to the
video signal processing unit 20 as the input image 40.
The video signal processing unit 20 which has received
the input image 40 of this moving image frame generates
a moving image preview image 50 from the input image
40 of this moving image frame, and displays the preview
image 50 of this moving image on the screen of the dis-
play panel 21.
[0075] Also, the control/computing unit 12 determines
whether or not instructions for proceeding to the zoom
mode have been input from the photographer, for exam-
ple, through operations as to the touch panel 25 or key
operating unit 32, or whether or not transition to the zoom
mode has already been performed, as processing in step
S35. In the event that determination is made in step S35
that the current mode is not the zoom mode, the con-
trol/computing unit 12 advances the processing to step
S36, and on the other hand, in the event that determina-
tion is made that the current mode is the zoom mode,
advances the processing to step S41 in Fig. 14.
[0076] In the event of the processing being proceeded
to step S41 in Fig. 14, the control/computing unit 12 ob-
tains the zoom power at this point, and advances the
processing to step S42. Note that the photographer can
specify the zoom power, for example, through operations
as to the touch panel 25 or key operating unit 32.
[0077] Upon proceeding to the processing in step S42,
the control/computing unit 12 monitors whether or not
input has been obtained from the touch panel 25 through
the touch panel control unit 24, and advances the
processing to step S43 in the event that input from the
touch panel 25 has not been obtained, and on the other
hand, advances the processing to step S47 in the event
that input from the touch panel 25 has been obtained.
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[0078] Upon proceeding to the processing in step S47,
the control/computing unit 12 obtains the input value of
the touch panel 25 obtained from the touch panel control
unit 24, and thereafter obtains the clipping position at the
time of clipping the image from the input value of the
touch panel 25 as processing in step S48. The con-
trol/computing unit 12 then updates, according to the clip-
ping position obtained in step S48, the clipping position
obtained so far as processing in step S49. That is to say,
in the event that the clipping position obtained so far is
the initial value, the control/computing unit 12 updates
the initial value to the clipping position obtained in step
S48, and in the event that the clipping position obtained
so far is other than the initial value, updates the clipping
position thereof to the clipping position obtained in step
S48. Upon the updating processing in step S49 being
completed, the control/computing unit 12 advances the
processing to step S43.
[0079] Upon proceeding to processing in step S43, the
control/computing unit 12 transmits the clipping position
to the video signal processing unit 20.
[0080] Next, the control/computing unit 12 controls the
video signal processing unit 20 to perform clipping of an
image from the input image 40 of the moving image frame
with the clipping position as the center coordinates, and
with the size according to the zoom power, as processing
in step S44.
[0081] Further, the control/computing unit 12 controls
the video signal processing unit 20 to enlarge the image
42 clipped out from the input image 40 of the moving
image frame according to the screen size of the display
panel 21 as processing in step S45, and to update the
enlarged image thereof as the preview image 50 of the
moving image frame as processing in step S46.
[0082] After this processing in step S46, the con-
trol/computing unit 12 advances the processing to step
S36 in Fig. 13.
[0083] Upon proceeding to the processing in step S36,
the control/computing unit 12 controls the video signal
processing unit 20 to display the preview image 50 ac-
cording to the moving image frame of the enlarged image
on the display panel 21.
[0084] Next, the control/computing unit 12 saves the
moving image data made up of the moving image frame
of the enlarged image in a predetermined storage place,
for example, such as the memory unit 13 or the like as
processing in step S37. Note that image clipping and
enlargement of the moving image frame may be per-
formed by the video signal processing unit 20.
[0085] Thereafter, the control/computing unit 12 mon-
itors whether or not instructions for ending shooting of
moving images have been performed from the photog-
rapher, for example, through operations as to the key
operating unit 32 or touch panel 25 as processing in step
S38, and in the event that instructions for ending shooting
of moving images have not been performed, returns the
processing to step S34, and on the other hand, in the
event that instructions for ending shooting of moving im-

ages have been performed, ends the processing of the
flowchart in Fig. 13 and Fig. 14.
[0086] As described above, the personal digital assist-
ant according to the present embodiment is also config-
ured so as to generate a zoom enlarged image at the
time of shooting a moving image, and also configured so
as to move the clipping position when clipping an image
from the input image 40 according to the direction and
distance that the photographer specified on the touch
panel 25, in a state with the preview image 50 of the
moving image being displayed on the display panel 21,
to enlarge the clipped image according to movement
thereof, and to display as a preview image. Thus, accord-
ing to the present embodiment, the photographer can
perform photography placing a desired subject image in
an intended position easily and in a sure manner at the
time of digital zoom of a moving image by performing
intuitive operations such as instructions for direction and
distance on the display panel 21 where the preview image
50 of a moving image is displayed, without performing
work, for example, such as movement or directional
change of the camera. Also, according to the present
embodiment, even in the event that display of the en-
larged preview image 50 of the moving image is per-
formed, in the same way as described above, the direc-
tion and distance of the image clipping position may be
specified by operations, for example, such as a direction
specifying key or the like provided to the key operating
unit 32. Also, though a specific display example will be
omitted, even at the time of enlargement display of this
moving image, display may be made on the display panel
21 indicating the entire input image before enlargement,
and the image clipping position, along with the preview
image 50 of the moving image.

[Overview of Generation and Display of Enlarged Image 
at Time of Digital Zoom, and Tacking Processing]

[0087] The personal digital assistant according to the
present embodiment can cause the position for clipping
the image to follow movement of a tracking reference
image to be tracked using the object tracking technique
at the time of the image clipping for generating an en-
larged image from the input image 40 in the same way
as described above.
[0088] Note that the tracing processing of the image
clipping position in accordance with movement of this
tracking reference image can be performed in any case
of preview image display made up of the moving image
before the shutter key is pressed at the time of shooting
of a still image, or preview image display at the time of
shooting a moving image as described above.
[0089] The tracing processing of the image clipping po-
sition in accordance with movement of the tracking ref-
erence image will be described with reference to Fig. 15
through Fig. 19.
[0090] Fig. 15 illustrates an example of the input image
40 imaged by the imaging sensor of the camera unit 23,
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the clipped image 42 to be clipped by the digital zoom
from the input image 40, and the tracking reference image
43 to be tracked by the object tracking. Also, Fig. 16, Fig.
17, and Fig. 19 illustrate an example of the preview image
50 where the clipped image 42 is enlarged and displayed.
[0091] Here, upon the digital zoom being activated, the
personal digital assistant according to the present em-
bodiment displays a zoom power specifying icon 51
made up of a slide bar and a lever within the preview
image 50 as shown in Fig. 16. Moreover, upon instruction
input for moving the lever of the zoom power specifying
icon 51 in the slider direction being performed by the
photographer, for example, through operations as to the
touch panel 25 by a finger of the hand 2 or the like, the
personal digital assistant according to the present em-
bodiment sets zoom power according to the movement
position of the lever on the slider. Upon setting of the
zoom power according to the movement position of the
lever being performed, the personal digital assistant ac-
cording to the present embodiment clips an image ac-
cording to the set zoom power from the input image 40,
and enlarges this, and displays on the display panel 21
as the preview image 50.
[0092] Also, with the present embodiment, the lever of
the zoom power specifying icon 51 is configured so as
to be used for instruction input for starting or stopping
the operation of the object tracking as shown in Fig. 17
in addition to use for setting the zoom power. Specifically,
as an example, in the event that input specification in the
direction orthogonal to the slider direction has been per-
formed as to the lever of the zoom power specifying icon
51 by the photographer, the personal digital assistant
according to the present embodiment automatically se-
lects, for example, an image region with a predetermined
size in the center within the preview image 50, and sets
the selected image region thereof to the tracking refer-
ence image 43.
[0093] Further, as shown in Fig. 18, the personal digital
assistant according to the present embodiment deter-
mines, regarding the input image 40 for each frame being
shot by the imaging sensor of the camera unit 23, each
position of the tracking reference images 43 within the
input image 40, and tracks these determined positions
between the frames.
[0094] As shown in Fig. 18, the personal digital assist-
ant according to the present embodiment causes the po-
sition of an image clipped from the input image 40 to
follow, for example, as with the position of the clipped
image 42 of the current frame from the position of a
clipped image 42c of the past frame, movement of the
tracking reference image 43. Note that, at the time of
clipping an image from the input image 40, the personal
digital assistant according to the present embodiment
performs clipping so that the tracking reference image
43 is positioned, for example, in the center of this clipped
image 42. The personal digital assistant then enlarges
the clipped image 42, and displays on the display panel
21 as the preview image 50.

[0095] Thus, as shown in Fig. 19, the preview image
50 becomes a displayed image enlarged from the clipped
image 42 clipped from the input image 40 in accordance
with movement of the tracking reference image 43. It
goes without saying that upon the zoom power being
changed by the lever of the zoom power specifying icon
51 being further operated in the slide bar direction, the
personal digital assistant according to the present em-
bodiment also changes the scale of the preview image
50 to be displayed on the display panel 21.
[0096] As described above, the personal digital assist-
ant according to the present embodiment is configured
so as to cause the clipped image 42 to follow movement
of the tracking reference image 43. Thus, according to
the present embodiment, the photographer can perform
shooting of a moving image wherein a desired subject
image is placed in an intended position easily and in a
sure manner at the time of the digital zoom without per-
forming work such as, for example, movement or direc-
tional change of the camera.

[Overview from Camera Activation, Setting of Tracking 
Reference Image, Tracking of Zoom Enlarged Image Ac-
cording to Movement of Tracking Reference Image there-
of, and up to Image Saving]

[0097] Description will be made regarding overview
from camera activation, selection of the tracking refer-
ence image, tracking of a zoom enlarged image accord-
ing to movement of the tracking reference image thereof,
and up to image saving, with the personal digital assistant
according to the present embodiment, with reference to
Fig. 20.
[0098] Note that the example in Fig. 20 illustrates that
at the time of shooting of a still image, movement of the
tracking reference image, and tracking of a zoom en-
larged image according thereto are performed regarding
a moving image before the shutter key is pressed, and
thereafter, until the still image is saved by the shutter key
being pressed.
[0099] In Fig. 20, column (a) in row (A) to column (f) in
row (A) in the drawing illustrate the input image 40 of
each frame photographed by the imaging sensor of the
camera unit 23 and supplied from the camera control/im-
aged signal processing unit 22 to the video signal
processing unit 20. Note that these input images 40 are
not images for each frame cycle but the frame input im-
ages extracted at point of time when an operation or
processing necessary for description is performed.
[0100] Also, column (a) in row (B) to column (f) in row
(B) in Fig. 20 illustrate the clipped images 42 clipped from
the input images 40 from column (a) in row (A) to column
(f) in row (A) in Fig. 20, respectively. Also, column (a) in
row (C) to column (f) in row (C) in Fig. 20 illustrate the
preview images 50 enlarged from the clipped images 42
from column (a) in row (B) to column (f) in row (B) in Fig.
20 and displayed on the display panel 21.
[0101] Also, column (a) in Fig. 20 illustrates the input
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image 40, clipped image 42, and preview image 50 at
the time of the power of the digital zoom being 1x, i.e.,
no enlargement being performed after camera activation.
That is to say, in the event that the digital zoom has not
been started after camera activation, the preview image
50 is taken as an image having the same size as the
input image 40.
[0102] Column (b) in Fig. 20 illustrates the input image
40 immediately after the digital zoom is started after ac-
tivation of the camera unit 23, the clipped image 42
clipped from the input image 40 according to enlargement
power set as the initial value at the time of start of this
digital zoom, and the preview image 50 enlarged there-
from. Specifically, at the time of start of the digital zoom,
the personal digital assistant according to the present
embodiment takes, in the same way as the above exam-
ple in Fig. 5, the center coordinates (x, y) = (0, 0) of the
input image 40 as the center coordinates of the clipped
image 42, and also performs clipping of the image with
the size according to the zoom power set as the initial
value beforehand, and displays the clipped image 42
thereof on the display panel 21 as the preview image 50.
[0103] Column (c) in Fig. 20 illustrates the clipped im-
age 42 to be clipped from the input image 40 according
to the zoom power at the point of time when the setting
of the tracking reference image 43 is performed and this
tracking reference image 43 is placed in the center, the
clipped image 42 after clipping thereof, and the preview
image 50 enlarged therefrom.
[0104] Column (d) in Fig. 20 illustrates the clipped im-
age 42 to be clipped from the input image 40 at the po-
sition according to movement of the tracking reference
image 43 when the setting of the tracking reference im-
age 43 is performed as with column (c) in Fig. 20 and
then this tracking reference image 43 is moved, the
clipped image 42 after clipping thereof, and the preview
image 50 enlarged therefrom.
[0105] Also, column (e) in Fig. 20 illustrates the clipped
image 42 to be clipped from the input image 40 at the
position according to movement of the tracking reference
image 43 when the tracking reference image 43 is further
moved to another position after the tracking reference
image 43 is moved as with column (d) in Fig. 20, the
clipped image 42 after clipping thereof, and the preview
image 50 enlarged therefrom.
[0106] Column (f) in Fig. 20 is the same as column (e)
in Fig. 20, and illustrates the input image 40, clipped im-
age 42, and preview image 50 immediately before saving
of the images in column (f) in Fig. 20 is performed. Also,
column (f) in Fig. 20 illustrates the input image 40 when
shooting execution instructions are input by the shutter
key of the key operating unit 32 being pressed by the
photographer, the clipped image 42 clipped from the in-
put image 40 thereof, and the preview image 50 enlarged
from this clipped image 42. In the case of this column (f)
in Fig. 20, the preview image 50 becomes a recorded
image, and saved, for example, in the memory unit 13 or
the like under the control of the control/computing unit 12.

[Flow of Generation and Display of Enlarged Image at 
Time of Digital Zoom and Tracking Processing at Time 
of Shooting of Still Image]

[0107] Fig. 21 and Fig. 22 illustrate the flowchart of
processing from camera unit activation up to image sav-
ing at the time of executing processing causing the clip-
ping image position to follow movement of the tracking
reference image as described above, with the personal
digital assistant according to the present embodiment.
[0108] Note that, in these Fig. 21 and Fig. 22, process-
ing causing the clipping image position to follow move-
ment of the tracking reference image is performed at the
time of preview image display made up of a moving image
in the case of shooting of a still imaging being performed.
[0109] With the present embodiment, the processing
of the flowchart in Fig. 21 and Fig. 22 is realized by the
control/computing 12 executing the image photography
control program according to the present embodiment to
control the camera control/photographed signal process-
ing unit 22, video signal processing unit 20, and touch
panel control unit 24.
[0110] First, with the flowchart in Fig. 21, upon camera
activation instructions being input from the photographer,
for example, through operations as to the key operating
unit 32 or touch panel 25, the control/computing unit 12
starts the processing of this flowchart, and activates the
camera unit 23 through the camera control/imaged signal
processing unit 22 as processing in step S51.
[0111] Also, upon the camera unit 23 being activated,
the control/computing unit 12 controls the video signal
processing unit 20 to perform initialization of the clipping
position (e.g., initialization such that the input image 40
is taken as the center coordinates) as processing in step
S52.
[0112] Next, the control/computing unit 12 starts, as
processing in step S53, through the camera control/pho-
tographed signal processing unit 22, imaging of a frame
image using the camera unit 23 for preview image dis-
play, and transmits the frame image from the camera unit
23 to the video signal processing unit 20 as the input
image 40. The video signal processing unit 20 which has
received the input image 40 of this frame generates a
preview image 50 from this input image 40, and displays
this preview image 50 on the display panel 21.
[0113] Also, the control/computing unit 12 determines,
as processing in step S54, whether or not transition in-
structions to the zoom mode have been input from the
photographer, or whether or not transition to the zoom
mode has already been performed, for example, through
operations as to the touch panel 25 or key operating unit
32. In the event that determination is made in this step
S54 that the current mode is not the zoom mode, the
control/computing unit 12 advances the processing to
step S55, and on the other hand, in the event that deter-
mination is made that the current mode is the zoom mode,
advances the processing to step S62 in Fig. 22.
[0114] In the event of the processing being proceeded
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to step S62 in Fig. 22, the control/computing unit 12 ob-
tains the set zoom power at this point, and advances the
processing to step S63. Note that the photographer can
specify the zoom power, for example, through operations
as to the touch panel 25 or key operating unit 32.
[0115] Upon proceeding to the processing in step S63,
the control/computing unit 12 monitors, through the touch
panel control unit 24, whether or not instruction input for
starting the operation of the object tracking has been ob-
tained from the touch panel 25, and in the event that the
operation start instruction input for the object tracking
has not been obtained from the touch panel 25, advances
the processing to step S64, and on the other hand, in the
event that the operation start instruction input for the ob-
ject tracking has not been obtained from the touch panel
25, advances the processing to step S68.
[0116] Upon proceeding to the processing in step S68,
the control/computing unit 12 determines whether or not
initialization for the object tracking has been performed,
and advances the processing to step S69 in the event
that initialization has not been performed, and on the oth-
er hand, advances the processing to step S71 in the event
that initialization has been performed.
[0117] In the event of proceeding to the processing in
step S69, the control/computing unit 12 sets and stores,
for example, an image region made up of a predeter-
mined size in the center within the input image 40 that is
a photographed frame as the tracking reference image
43.
[0118] Next, the control/computing unit 12 advances
the processing to step S70, and initializes the position
for clipping an image from the input image 40 based on
the set tracking reference image 43. That is to say, the
position for clipping the image at this time is set (initial-
ized) to the center position of the input image 40 accord-
ing to the tracking reference image 43 set to the center.
After this processing in step S70, the control/computing
unit 12 advances the processing to step S64.
[0119] Upon proceeding to the processing in step S64,
the control/computing unit 12 transmits the set clipping
position to the video signal processing unit 20.
[0120] Next, the control/computing unit 12 controls, as
processing in step S65, the video signal processing unit
20 to take the clipping position as the center coordinates,
and to perform clipping of an image from the input image
40 with a size according to the zoom power.
[0121] Further, the control/computing unit 12 controls,
as processing in step S66, the video signal processing
unit 20 to enlarge an image 42 clipped from the input
image 40 according to the screen size of the display panel
21, and to update, as processing in step S67, the en-
larged image thereof as a preview image 50.
[0122] After this processing in step S67, the con-
trol/computing unit 12 advances the processing to step
S55 in Fig. 21.
[0123] On the other hand, in the event of proceeding
to the processing in step S71 from step S68 in Fig. 22,
the control/computing unit 12 matches the tracking ref-

erence image 43 and the input image 40 for each frame,
and obtains the position of the tracking reference image
43 for each frame.
[0124] Next, the control/computing unit 12 computes
the position for clipping an image from the input image
40 for each frame based on the position of the tracking
reference image 43 as processing in step S72.
[0125] Next, the control/computing unit 12 updates the
clipping position obtained so far using the clipping posi-
tion obtained in step S72 as processing in step S73. That
is to say, thus, upon the tracking reference image 43
moving between the frames, the image clipping position
between the frames will be updated following movement
of this tracking reference image 43. After this updating
processing in step S73, the control/computing unit 12
advances the processing to step S64. In this case, with
the processing in step S64 and thereafter, processing
such as the image clipping or the like will be performed
using this updated image clipping position.
[0126] Also, upon proceeding to step S55 in Fig. 21
from step S67 in Fig. 22, the control/computing unit 12
displays the preview image 50 made up of the enlarged
image on the display panel 21.
[0127] Next, the control/computing unit 12 monitors
whether or not the shutter key of the key operating unit
32 has been pressed by the photographer, as processing
in step S56. In the event that the shutter key has not been
pressed, the control/computing unit 12 returns the
processing to step S53, and in the event that determina-
tion is made that the shutter key has been pressed, ad-
vances the processing to sep S57.
[0128] Upon proceeding to the processing in step S57,
the control/computing unit 12 obtains the image photo-
graphed at the camera unit 23 at the time of the shutter
key being pressed, from the camera control/imaged sig-
nal processing unit 24. The control/computing unit 12
then obtains the clipping position updated in the previous
step S73 as processing in step S58, and also clips an
image from the photographed image at the clipping po-
sition as processing in step S59, and further enlarges the
clipped image thereof as processing in step S60, and
then saves the data of this enlarged image, for example,
in a predetermined storage place such as the memory
unit 13 or the like as processing in step S61. Note that
clipping and enlargement of the image may also be per-
formed by the video signal processing unit 20.
[0129] Thereafter, in the event that instructions for end-
ing imaging using the camera have been performed by
the photographer, for example, through operations as to
the key operating unit 32 or touch panel 25, the con-
trol/computing unit 12 ends the processing of the flow-
chart in Fig. 21 and Fig. 22. Note that, in the event that
instructions for ending imaging using the camera have
not been performed by the photographer, the con-
trol/computing unit 12 may return the processing to step
S52.
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[Flow of Generation and Display of Enlarged Image at 
Time of Digital Zoom at Time of Shooting Moving Image 
and Tracking Processing]

[0130] Fig. 23 illustrates the flowchart of processing
from camera unit activation up to photographed image
saving at the time of executing processing causing the
clipping image position to follow movement of the track-
ing reference image at the time of shooting a moving
image, with the portable information terminal according
to the present embodiment. Note that, with this flowchart
in Fig. 23, in the event that determination is made in step
S55 that the current mode is the zoom mode, the process-
ing will proceed to processing in step S62 and thereafter
in the flowchart in Fig. 22 described above. Also, the
processing in step S62 and thereafter in Fig. 22 is the
same as described above, and accordingly, description
thereof will be omitted. Also, with the present embodi-
ment, the processing in the flowchart in Fig. 23 is realized
by the control/computing unit 12 executing the image
photography control program according to the present
embodiment to control the camera control/photographed
signal processing unit 22, video signal processing unit
20, and touch panel control unit 24.
[0131] With the flowchart in Fig. 23, the control/com-
puting unit 12 controls, as processing in step S52, the
video signal processing unit 20 to perform initialization
of the clipping position (e.g., initialization such as the in-
put image 40 being taken as the center coordinates or
the like), and advances the processing to step S75.
[0132] Upon proceeding to the processing in step S75,
the control/computing unit 12 waits for moving image
shooting start instructions being input from the photog-
rapher, for example, through operations as to key oper-
ating unit 32 or touch panel 25, and upon moving image
shooting start instructions being input, advances the
processing to the above step S53.
[0133] Upon proceeding to the processing in step S53,
the control/computing unit 12 starts, through the camera
control/photographed signal processing unit 22, imaging
of a frame image using the camera unit 23 for shooting
a moving image, and transmits the frame image from the
camera unit 23 to the video signal processing unit 20 as
the input image 40. The video signal processing unit 20
which has received the input image 40 of this frame gen-
erates a preview image 50 from this input image 40, and
displays this preview image 50 on the screen of the dis-
play panel 21.
[0134] Also, the control/computing unit 12 determines,
as processing in step S54, whether or not transition in-
structions to the zoom mode have been input from the
photographer, or whether or not transition to the zoom
mode has already been performed, for example, through
operations as to the touch panel 25 or key operating unit
32, as described above. In the event that determination
is made in this step S54 that the current mode is not the
zoom mode, the control/computing unit 12 advances the
processing to step S55, and on the other hand, in the

event that determination is made that the current mode
is the zoom mode, advances the processing to step S62
in Fig. 22.
[0135] Also, with the flowchart in Fig. 23, upon pro-
ceeding to step S55 after determination is made in step
S54 that the current mode is not the zoom mode, or upon
proceeding to processing in step S55 from step S67 in
Fig. 22, the control/computing unit 12 displays the pre-
view image 50 made up of the enlarged image on the
display panel 21.
[0136] Next, the control/computing unit 12 saves the
data of each frame image of the preview image 50 made
up of the enlarged image in a predetermined storage lo-
cation, for example, such as the memory unit 13 or the
like, as processing in step S76.
[0137] Thereafter, the control/computing unit 12 mon-
itors whether or not instructions for ending shooting of
moving images have been performed from the photog-
rapher, for example, through operations as to the key
operating unit 32 or touch panel 25 as processing in step
S77, and in the event that instructions for ending shooting
of moving images have not been performed, returns the
processing to step S53, and on the other hand, in the
event that instructions for ending shooting of moving im-
ages have been performed, ends the processing of the
flowchart in Fig. 23.

[Auxiliary Display at Time of Tracing Zoom Enlarged Im-
age According to Movement of Tracking Reference Im-
age]

[0138] With the present embodiment, the clipped im-
age 42 is an image clipped from the input image 40, and
accordingly, it is difficult to clip an image deviated from
this input image 40, for example. Specifically, as de-
scribed above, in the event of causing the clipped image
42 to follow movement of the tracking reference image
43, for example, as shown in Fig. 24, upon the clipped
image 42 reaching an edge portion of the input image
40, it is difficult to move the clipped image 42 any more
unless the camera itself is moved for example.
[0139] Therefore, with the portable information termi-
nal according to the present embodiment, for example,
in the event that there is a great chance that the clipped
image 42 will approach an edge portion of the input image
40, for example as shown in Fig. 25, an icon 44 such as
an arrow or the like on the preview image 50, which is
available as an aid when the photographer moves a
range to be photographed by the camera unit 23 of this
personal digital assistant. Specifically, the personal dig-
ital assistant according to the present embodiment clear-
ly specifies as to the photographer that the photography
range of the camera unit 23 has to be moved, i.e., enables
a direction where the photography direction of the cam-
era has to be moved to be clearly specified by displaying
the icon 44 such as the arrow or the like on the screen.
[0140] In the event that the photographer has moved
the photography direction of the camera unit 23 to the
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direction specified by the icon 44 such as the arrow or
the like, an input image from this camera unit 23 becomes
from an input image 40c before movement to the pho-
tography direction to an input image 40 after movement,
as shown in Fig. 26. Thus, the clipped image 42 is posi-
tioned apart from the edge position of the input image 40
thereof near the center, and accordingly, the personal
digital assistant according to the present embodiment
can further cause this clipped image 42 to follow move-
ment of the tracking reference image 43.

[Size Change of Tracking Reference Image and Size 
Change of Clipped Image According to Change in Pho-
tography Distance]

[0141] The camera unit 23 of the personal digital as-
sistant according to the present embodiment includes an
autofocus function, and accordingly, even in the event
that distance from the camera unit 23 to a subject has
been changed, the focus function serves so as to follow
distance change thereof. Also, the personal digital as-
sistant according to the present embodiment is config-
ured so as to measure distance from the camera unit 23
to a subject using autofocus processing of this autofocus
function. Note that distance change from the camera unit
23 to a subject can also be measured from, for example,
change in the size of a subject image on the input image
40, or change in the size of an object image within the
tracking reference image.
[0142] In the event that distance change from the cam-
era unit 23 to a subject has been detected based on dis-
tance change measured by the autofocus, or distance
change measured from change in the size of the object
image, the personal digital assistant according to the
present embodiment calculates the distance change
thereof, and according to the result of this distance
change calculation, also calculates a size that should be
taken as the size of the tracing reference image. The
personal digital assistant according to the present em-
bodiment is configured, for example as shown in Fig. 27,
so as to change the size of the tracking reference image
according to the calculated size.
[0143] Similarly, in the event that distance from the
camera unit 23 to a subject has been changed, according
to the results of distance change calculation, as shown
in Fig. 27, the personal digital assistant according to the
present embodiment is configured so as to change the
clipping size (i.e., zoom power) at the time of clipping an
image from the input image 40. Note that the example in
Fig. 27 illustrates an example wherein distance between
the camera unit 23 to a subject is increased, whereby
the size of a tracking reference image 43c before distance
change thereof is reduced to the size of the tracking ref-
erence image 43 after distance change, and also the size
of a clipped image 42c before distance change is reduced
to the size of the clipped image 42 after distance change.
[0144] Specifically, in the event that distance from the
camera unit 23 to a subject has been changed, and ac-

cordingly, the size itself of a reference image such as a
desired subject or the like within the input image 40 has
been changed, with the personal digital assistant accord-
ing to the present embodiment, a scale (i.e., zoom power)
at the time of image clipping can be changed so as to
match the size of the reference image such as the subject
after change thereof, or the like.

[Flowchart of Size Change Processing of Tracking Ref-
erence Image and Clipped Image According to Change 
in Photography Distance]

[0145] Fig. 28 illustrates the flowchart of the size
change processing of a tracking reference image and a
clipped image according to change in photography dis-
tance. Note that the processing of the flowchart in Fig.
28 can be realized as processing substituting for the flow-
chart in Fig. 22 of the flowchart described with reference
to Fig. 21 and Fig. 22, and flowchart described with ref-
erence to Fig. 23 and Fig. 22. Also, with this flowchart in
Fig. 28, the same processes as with the flowchart in Fig.
22 are denoted with the same reference numerals, and
description thereof will be omitted.
[0146] With the flowchart shown in Fig. 28, upon the
processing in step S73 being completed, the con-
trol/computing unit 12 advances the processing to step
S78.
[0147] Upon proceeding to the processing in step S78,
the control/computing unit 12 computes, based on
change in distance measured by the autofocus function
as described above, or change in the size by matching
between the tracking reference image 43 and the input
image 40 of the frames, a size for clipping the image from
these input images 40, i.e., zoom power.
[0148] The control/computing unit 12 updates and re-
obtains the zoom power obtained so far using the zoom
power obtained in step S78, as processing in step S79.
After this processing in step S79, the control/computing
unit 12 advances the processing to step S64 as described
above.

[Optional Selection of Tracking Reference Image]

[0149] With the above description, though an example
has been shown wherein at the time of the initial setting
of the tracking reference image 43, this tracking refer-
ence image 43 is automatically set to the center position
of the input image 40, this tracking reference image 43
may be set to an optional position or size, for example,
in response to instruction input from the photographer
via the touch panel 25.
[0150] Specifically, for example as shown in Fig. 29
and Fig. 30, when the photographer specified a desired
tracking reference image 43 by contact such as a finger
or the like of the hand 2 within the preview image 50, the
personal digital assistant according to the present em-
bodiment selects this as the tracking reference image 43.
[0151] Note that an object to be specified by the pho-
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tographer performing selection instructions via the touch
panel 25 is not restricted to the tracking reference image
43 having a predetermined size, and for example, a de-
sired object image portion within the preview image 50
may be specified by finger or the like with selection in-
structions. In this case, when a desired object image por-
tion has been specified within the preview image 50 by
the photographer, the personal digital assistant accord-
ing to the present embodiment determines that the object
image portion thereof has been selected by the photog-
rapher, and selects an image region having a predeter-
mined size including this selected object image portion
as the tracking reference image 43.
[0152] Thus, the personal digital assistant according
to the present embodiment can cause the clipped image
42 to follow movement of the tracking reference image
43 optionally select-specified by the photographer.
Therefore, according to the present embodiment, the
photographer can perform shooting of a moving image
wherein a desired subject image is placed in an intended
position easily and in a sure manner at the time of the
digital zoom without performing work such as movement
or directional change of the camera for example.

[Flow of Processing in Case of Optional Selection of 
Tracking Reference Image Performed at Time of Shoot-
ing of Still Image]

[0153] Fig. 31 and Fig. 32 illustrate the flowchart of
processing from camera unit activation up to image sav-
ing at the time of executing processing for the photogra-
pher optionally selecting a tracking reference image at
the time of shooting of a still image for example, with the
personal digital assistant according to the present em-
bodiment. Note that the processing of the flowchart in
Fig. 31 and Fig. 32 is realized by the control/computing
unit 12 executing the image photography control program
according to the present embodiment to control the cam-
era control/photographed signal processing unit 22, vid-
eo signal processing unit 20, and touch panel control unit
24.
[0154] With the flowchart in Fig. 31, upon camera ac-
tivation instructions being input from the photographer,
for example, through operations of the key operating unit
32 or touch panel 25, the control/computing unit 12 starts
the processing of this flowchart, and activates, through
the camera control/imaged signal processing unit 22, the
camera unit 23 as processing in step S91.
[0155] Also, upon the camera unit 23 being activated,
the control/computing unit 12 controls the video signal
processing unit 20 to perform initialization of the clipping
position (e.g., initialization such that the input image 40
is taken as the center coordinates) as processing in step
S92.
[0156] Next, the control/computing unit 12 starts, as
processing in step S73, through the camera control/pho-
tographed signal processing unit 22, imaging of a frame
image using the camera unit 23 for preview image dis-

play, and transmits the frame image from the camera unit
23 to the video signal processing unit 20 as the input
image 40. The video signal processing unit 20 which has
received the input image 40 of this frame generates a
preview image 50 from this input image 40, and displays
this preview image 50 on the screen of the display panel
21.
[0157] Next, the control/computing unit 12 monitors the
touch panel 25 via the touch panel 24, and when not
detecting that input has been performed by the photog-
rapher through this touch panel 25, advances the
processing to step S95, and when detecting that input
has been performed, advances the processing to step
S103.
[0158] Upon proceeding to the processing in step
S103, the control/computing unit 12 obtains the input val-
ues transmitted from the touch panel 25.
[0159] Next, the control/computing 12 saves, as
processing in step S104, an image region with a certain
size with the coordinate position based on the input val-
ues from the touch panel 25 as the center, as the tracking
reference image 43.
[0160] Also, the control/computing unit 12 performs in-
itialization for executing the object tracking processing
using the tracking reference image 43, as processing in
step S105. After this processing in step S105, the con-
trol/computing unit 12 advances the processing to step
S95.
[0161] Upon proceeding to the processing in step S95,
the control/computing unit 12 determines whether or not
transition instructions to the zoom mode has been input
from the photographer through operations as to the touch
panel 25 or key operating unit 32, or whether or not tran-
sition to the zoom mode has already been performed. In
the event that determination is made in this step S95 that
the current mode is not the zoom mode, the control/com-
puting unit 12 advances the processing to step S96, and
on the other hand, in the event that determination is made
that the current mode is the zoom mode, advances the
processing to step S106 in Fig. 32.
[0162] In the event of advancing the processing to step
S106 in Fig. 32, the control/computing unit 12 obtains
the zoom power set at this time, and advances the
processing to step S107. Note that the photographer can
specify the zoom power, for example, through operations
as to the touch panel 25 or key operating unit 32.
[0163] Upon proceeding to the processing in step
S107, the control/computing unit 12 monitors whether or
not instruction input for starting the operation of the object
tracking has been obtained from the touch panel 25 via
the touch panel control unit 24, and in the event that in-
struction input for starting the operation of the object
tracking has not been obtained from the touch panel 25,
advances the processing to step S108, and on the other
hand, in the event that instruction input for starting the
operation of the object tracking has been obtained from
the touch panel 25, advances the processing to step
S112.
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[0164] Upon proceeding to the processing in step
S112, the control/computing unit 12 determines whether
or not initialization for the object tracking has been per-
formed, and in the event initialization has not been per-
formed, advances the processing to step S113, and on
the other hand, in the event that initialization has been
performed, advances the processing to step S116.
[0165] In the event of proceeding to the processing in
step S113, the control/computing unit 112 sets and saves
an image region made up of a predetermined size in the
center within the input image 40 that is a photographed
frame as the tracking reference image 43.
[0166] Next, the control/computing unit 12 advances
the processing to step S114, and initializes the position
for clipping an image from the input image 40 based on
the set tracking reference image 43. After this processing
in step S114, the control/computing unit 12 advances the
processing to step S115.
[0167] Upon proceeding to the processing in step
S115, the control/computing unit 12 performs initializa-
tion for executing the object tracking processing using
the tracking reference image 43. After this processing in
step S115, the control/computing unit 12 advances the
processing to step S108.
[0168] Also, upon proceeding to the processing in step
S108, the control/computing unit 12 transmits the set clip-
ping position to the video signal processing unit 20.
[0169] Next, the control/computing unit 12 controls the
video signal processing unit 20 to perform clipping of an
image from the input image 40 with the clipping position
as the center coordinates and, and with the size accord-
ing to the zoom power, as processing in step S109.
[0170] Further, the control/computing unit 12 controls
the video signal processing unit 20 to enlarge the image
42 clipped from the input image 40 according to the
screen size of the display panel 21 as processing in step
S110, and to update the enlarged image thereof as the
preview image 50 as processing in step Sill.
[0171] After this processing in step Sill, the con-
trol/computing unit 12 advances the processing to step
S96 in Fig. 31.
[0172] On the other hand, in the event of proceeding
to the processing in step S 116 from step S112 in Fig.
32, the control/computing unit 12 matches the tracking
reference image 43 and the input image 40 for each
frame, and obtains the position of the tracking reference
image 43 for each frame.
[0173] Next, the control/computing unit 12 computes
the position for clipping an image from the input image
40 for each frame based on the position of the tracking
reference image 43 as processing in step S 117.
[0174] Next, the control/computing unit 12 updates the
clipping position obtained so far using the clipping posi-
tion obtained in step S117 as processing in step S118.
Thus, upon the tracking reference image 43 moving be-
tween the frames, the image clipping position between
the frames will be updated following movement of this
tracking reference image 43. After this updating process-

ing in step S118, the control/computing unit 12 advances
the processing to step S119.
[0175] Upon proceeding to the processing in step
S119, the control/computing unit 12 matches, for exam-
ple, the tracking reference image 43 and the input image
40 for each frame to compute the zoom power.
[0176] Next, the control/computing unit 12 updates the
zoom power obtained so far using the zoom power ob-
tained in step S119 as processing in step S120. After this
processing in step S120, the control/computing unit 97
advances the processing to step S108.
[0177] Also, upon proceeding to step S97 in Fig. 31
from step Sill in Fig. 32, the control/computing unit 12
displays the preview image 50 made up of the enlarged
image on the display panel 21.
[0178] Next, the control/computing unit 12 monitors
whether or not the shutter key of the key operating unit
32 has been pressed by the photographer, as processing
in step S97. In the event that the shutter key has not been
pressed, the control/computing unit 12 returns the
processing to step S93, and in the event that determina-
tion is made that the shutter key has been pressed, ad-
vances the processing to step S98.
[0179] Upon proceeding to the processing in step S98,
the control/computing unit 12 obtains the image photo-
graphed at the camera unit 23 at the time of the shutter
key being pressed, from the camera control/imaged sig-
nal processing unit 24. The control/computing unit 12
then obtains the clipping position previously updated as
processing in step S99, and also clips an image from the
photographed image at the clipping position as process-
ing in step S100, and further enlarges the clipped image
thereof as processing in step S101, and then saves the
data of this enlarged image, for example, in a predeter-
mined storage place such as the memory unit 13 or the
like as processing in step S102. Note that clipping and
enlargement of the image may also be performed by the
video signal processing unit 20.
[0180] Thereafter, in the event that instructions for end-
ing imaging using the camera have been performed by
the photographer, for example, through operations as to
the key operating unit 32 or touch panel 25, the con-
trol/computing unit 12 ends the processing of the flow-
chart in Fig. 31 and Fig. 32. Note that, in the event that
instructions for ending imaging using the camera have
not been performed by the photographer, the con-
trol/computing unit 12 may return the processing to step
S92.

[Flow of Processing in Case of Optional Selection of 
Tracking Reference Image Being Performed at Time of 
Shooting Moving Image]

[0181] Fig. 33 illustrates the flowchart of processing in
the case of optional selection of a tracking reference im-
age being performed at the time of shooting a moving
image with the personal digital assistant according to the
present embodiment. Note that, with this flowchart in Fig.

35 36 



EP 3 445 036 A1

20

5

10

15

20

25

30

35

40

45

50

55

33, in the event that determination is made in step S95
that the current mode is the zoom mode, the processing
will proceed to processing in step S106 and thereafter in
the flowchart in Fig. 32 described above. Also, the
processing in step S106 and thereafter in Fig. 32 is the
same as described above, and accordingly, description
thereof will be omitted. Also, with the present embodi-
ment, the processing in the flowchart in Fig. 33 is realized
by the control/computing unit 12 executing the image
photography control program according to the present
embodiment to control the camera control/photographed
signal processing unit 22, video signal processing unit
20, and touch panel control unit 24.
[0182] With the flowchart in Fig. 33, the control/com-
puting unit 12 controls, as processing in step S92, the
video signal processing unit 20 to perform initialization
of the clipping position (e.g., initialization such as the in-
put image 40 being taken as the center coordinates or
the like), and advances the processing to step S122.
[0183] Upon proceeding to the processing in step
S122, the control/computing unit 12 waits for moving im-
age shooting start instructions being input from the pho-
tographer, for example, through operations as to key op-
erating unit 32 or touch panel 25, and upon moving image
shooting start instructions being input, advances the
processing to the above step S93.
[0184] Upon proceeding to the processing in step S93,
the control/computing unit 12 starts, through the camera
control/photographed signal processing unit 22, imaging
of a frame image using the camera unit 23 for shooting
a moving image, and transmits the frame image from the
camera unit 23 to the video signal processing unit 20 as
the input image 40. The video signal processing unit 20
which has received the input image 40 of this frame gen-
erates a preview image 50 from this input image 40, and
displays this preview image 50 on the screen of the dis-
play panel 21.
[0185] Also, the control/computing unit 12 determines,
as processing in step S95 as described above, whether
or not transition instructions to the zoom mode have been
input from the photographer, or whether or not transition
to the zoom mode has already been performed, for ex-
ample, through operations as to the touch panel 25 or
key operating unit 32. In the event that determination is
made in this step S95 that the current mode is not the
zoom mode, the control/computing unit 12 advances the
processing to step S96, and on the other hand, in the
event that determination is made that the current mode
is the zoom mode, advances the processing to step S106
in Fig. 32.
[0186] Also, with the flowchart in Fig. 33, upon pro-
ceeding to step S96 after determination is made in step
S95 that the current mode is not the zoom mode, or upon
proceeding to processing in step S96 from step Sill in
Fig. 23, the control/computing unit 12 displays the pre-
view image 50 made up of the enlarged image on the
display panel 21.
[0187] Next, the control/computing unit 12 saves the

data of each frame image of the preview image 50 made
up of the enlarged image in a predetermined storage lo-
cation, for example, such as the memory unit 13 or the
like, as processing in step S123.
[0188] Thereafter, the control/computing unit 12 mon-
itors whether or not instructions for ending shooting of
moving images have been performed from the photog-
rapher, for example, through operations as to the key
operating unit 32 or touch panel 25 as processing in step
S124, and in the event that instructions for ending shoot-
ing of moving images have not been performed, returns
the processing to step S93, and on the other hand, in the
event that instructions for ending shooting of moving im-
ages have been performed, ends the processing of the
flowchart in Fig. 33.

[Display of Input Image onto Preview Image]

[0189] With the personal digital assistant according to
the embodiment, at the time of an enlarged image as
described above being displayed on the display panel 21
as the preview image 50, for example as shown in Fig.
34, the entire reduced image 40x reduced from the entire
input image 40 before being enlarged, a clipped reduced
image 42x representing the clipped image 42 within the
entire reduced image 40x, and further, in the event that
the tracking reference image 43 is set, a reduced refer-
ence image 43x representing the tracking reference im-
age 43 thereof can be displayed on a predetermined po-
sition on the screen.
[0190] Thus, the photographer can recognize what
kind of image is captured by the imaging sensor of the
camera unit 23, and also recognize which range within
the input image 40 is enlarged.

[General Overview]

[0191] An image photography apparatus according to
an embodiment of the present disclosure includes: a
camera unit including an imaging sensor for photograph-
ing an image; a display panel unit including a screen ca-
pable of displaying an image; an image clipping unit con-
figured to clip an image region having a size correspond-
ing to a photography zoom power from an input image
photographed by an imaging sensor of the camera unit;
a clipping position adjustment unit configured to adjust a
clipping position at the time of the image clipping unit
clipping the image region from the input image; and an
image enlargement display unit configured to enlarge
and display the image region that the image clipping unit
clipped on the screen of the display panel.
[0192] Also, the image photography apparatus accord-
ing to the present embodiment of the present disclosure
includes: a user interface unit configured to detect oper-
ation instruction input from a photographer; with the clip-
ping position adjustment unit adjusting the direction of a
clipping position of the image region at the time of the
image clipping unit clipping from the input image based
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on the operation instruction input direction according to
the photographer detected by the user interface unit.
[0193] Also, the clipping position adjustment unit ad-
justs the movement amount of a clipping position of the
image region at the time of the image clipping unit clipping
from the input image based on the speed of the operation
instruction input according to the photographer detected
by the user interface unit.
[0194] The clipping position adjustment unit adjusts
the movement amount of a clipping position of the image
region at the time of the image clipping unit clipping from
the input image based on the length of the operation in-
struction input according to the photographer detected
by the user interface unit.
[0195] The user interface unit is made up of a touch
panel including a detection area generally covering the
entire screen of the display panel unit.
[0196] Also, the image photography apparatus accord-
ing to the present embodiment of the present disclosure
includes: a tracking reference image tracing unit config-
ured to trace, regarding a desired tracking reference im-
age within the input image made up of the frames of a
moving image, movement between the frames; with the
image clipping unit clipping the image region including
the tracking reference image; and with the clipping posi-
tion adjustment unit causing the clipping position of the
image region to follow movement of the tracking refer-
ence image that the tracking reference image tracing unit
traces between the frames.
[0197] Also, the image photography apparatus accord-
ing to the present embodiment of the present disclosure
includes: a user interface unit configured to detect oper-
ation instruction input from a photographer; with the
tracking reference image tracing unit determining the de-
sired tracking reference image within the input image
based on the operation instruction input position accord-
ing to the photographer that the user interface unit de-
tected.
[0198] The frames making up the moving image are
the frames of a moving image making up a preview image
at the time of shooting of a still image.
[0199] The image enlargement display unit may dis-
play reduced images reduced from the input image, the
image region within this input image, and the tracking
reference image within this image region on the screen
of the display panel which enlarges and displays the im-
age region.
[0200] Also, the image photography apparatus accord-
ing to the present embodiment of the present disclosure
includes: an icon generating and display unit configured
to display on the screen of the display panel unit a move-
ment instruction direction icon for instructing a photog-
rapher to move a photography range according to an
imaging sensor of the camera unit so that the image re-
gion is placed around the center of the input image, when
the image region clipped by the image clipping unit is
near an edge portion of the input image.
[0201] Also, the image photography apparatus accord-

ing to the present embodiment of the present disclosure
includes: a distance determining unit configured to de-
termine distance from a subject photographed by the
camera unit to this camera unit; with the image clipping
unit adjusting the size of an image region clipped from
the input image according to distance from the camera
unit to a subject determined by the distance determining
unit.
[0202] An image photography control program accord-
ing to an embodiment of the present disclosure of an
image photography apparatus including a camera unit
including an imaging sensor for photographing an image,
and a display panel unit including a screen capable of
displaying an image, the image photography control pro-
gram causing the image photography apparatus to serve
as an image clipping unit configured to clip an image
region having a size corresponding to a photography
zoom power from an input image photographed by an
imaging sensor of the camera unit; a clipping position
adjustment unit configured to adjust a clipping position
at the time of the image clipping unit clipping the image
region from the input image; and an image enlargement
display unit configured to enlarge and display the image
region that the image clipping unit clipped on the screen
of the display panel.
[0203] Also, the image photography apparatus accord-
ing to the present embodiment of the present disclosure
includes a user interface unit configured to detect oper-
ation instruction input from a photographer, and with the
image photography control program according to the
present embodiment in this case, the clipping position
adjustment unit adjusts the direction of a clipping position
of the image region at the time of the image clipping unit
clipping from the input image based on the operation in-
struction input direction according to the photographer
detected by the user interface unit.
[0204] Also, with the image photography control pro-
gram according to the present embodiment, the clipping
position adjustment unit adjusts the movement amount
of a clipping position of the image region at the time of
the image clipping unit clipping from the input image
based on the speed of the operation instruction input ac-
cording to the photographer detected by the user inter-
face unit.
[0205] Also, with the image photography control pro-
gram according to the present embodiment, the clipping
position adjustment unit adjusts the movement amount
of a clipping position of the image region at the time of
the image clipping unit clipping from the input image
based on the length of the operation instruction input ac-
cording to the photographer detected by the user inter-
face unit.
[0206] Note that the user interface unit is made up of
a touch panel including a detection area generally cov-
ering the entire screen of the display panel unit.
[0207] Also, the image photography control program
according to the present embodiment includes: a tracking
reference image tracing unit configured to trace, regard-
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ing a desired tracking reference image within the input
image made up of the frames of a moving image, move-
ment between the frames; with the image clipping unit
clipping the image region including the tracking reference
image; and with the clipping position adjustment unit
causing the clipping position of the image region to follow
movement of the tracking reference image that the track-
ing reference image tracing unit traces between the
frames.
[0208] Also, the image photography apparatus accord-
ing to the present embodiment of the present disclosure
includes: a user interface unit configured to detect oper-
ation instruction input from a photographer, with the im-
age photography control program according to the
present embodiment in this case, the tracking reference
image tracing unit determines the desired tracking refer-
ence image within the input image based on the operation
instruction input position according to the photographer
that the user interface unit detected.
[0209] With the image photography control program
according to the present embodiment, the image enlarge-
ment display unit may display reduced images reduced
from the input image, the image region within this input
image, and the tracking reference image within this im-
age region on the screen of the display panel which en-
larges and displays the image region.
[0210] Also, the image photography control program
according to the present embodiment includes: an icon
generating and display unit configured to display on the
screen of the display panel unit a movement instruction
direction icon for instructing a photographer to move a
photography range according to an imaging sensor of
the camera unit so that the image region is placed around
the center of the input image, when the image region
clipped by the image clipping unit is near an edge portion
of the input image.
[0211] Also, the image photography control program
according to the present embodiment includes: a dis-
tance determining unit configured to determine distance
from a subject photographed by the camera unit to this
camera unit; with the image clipping unit adjusting the
size of an image region clipped from the input image ac-
cording to distance from the camera unit to a subject
determined by the distance determining unit.
[0212] A storage medium according to an embodiment
of the present disclosure configured to record an image
photography control program of an image photography
apparatus including a camera unit including an imaging
sensor for photographing an image, and a display panel
unit including a screen capable of displaying an image,
the image photography control program causing the im-
age photography apparatus to serve as an image clipping
unit configured to clip an image region having a size cor-
responding to a photography zoom power from an input
image photographed by an imaging sensor of the camera
unit; a clipping position adjustment unit configured to ad-
just a clipping position at the time of the image clipping
unit clipping the image region from the input image; and

an image enlargement display unit configured to enlarge
and display the image region that the image clipping unit
clipped on the screen of the display panel.
[0213] Further, an image photography control method
according to an embodiment of the present disclosure is
a control method of an image photography apparatus
including a camera unit including an imaging sensor for
photographing an image, and a display panel unit includ-
ing a screen capable of displaying an image, and with
the image photography control method, an image clip-
ping unit clips an image region having a size correspond-
ing to a photography zoom power from an input image
photographed by an imaging sensor of the camera unit,
a clipping position adjustment unit adjusts a clipping po-
sition at the time of the image clipping unit clipping the
image region from the input image, and an image en-
largement display unit enlarges and displays the image
region that the image clipping unit clipped on the screen
of the display panel.
[0214] Also, the image photography apparatus accord-
ing to the present embodiment of the present disclosure
includes a user interface unit configured to detect oper-
ation instruction input from a photographer, and with the
image photography control method according to the
present embodiment in this case, the clipping position
adjustment unit adjusts the direction of a clipping position
of the image region at the time of the image clipping unit
clipping from the input image based on the operation in-
struction input direction according to the photographer
detected by the user interface unit.
[0215] Also, with the image photography control meth-
od according to the present embodiment, the clipping
position adjustment unit adjusts the movement amount
of a clipping position of the image region at the time of
the image clipping unit clipping from the input image
based on the speed of the operation instruction input ac-
cording to the photographer detected by the user inter-
face unit.
[0216] Also, with the image photography control meth-
od according to the present embodiment, the clipping
position adjustment unit adjusts the movement amount
of a clipping position of the image region at the time of
the image clipping unit clipping from the input image
based on the length of the operation instruction input ac-
cording to the photographer detected by the user inter-
face unit.
[0217] Note that the user interface unit is made up of
a touch panel including a detection area generally cov-
ering the entire screen of the display panel unit.
[0218] Also, with the image photography control meth-
od according to the present embodiment, a tracking ref-
erence image tracing unit traces, regarding a desired
tracking reference image within the input image made up
of the frames of a moving image, movement between the
frames, the image clipping unit clips the image region
including the tracking reference image, and the clipping
position adjustment unit causes the clipping position of
the image region to follow movement of the tracking ref-
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erence image that the tracking reference image tracing
unit traces between the frames.
[0219] Also, the image photography apparatus accord-
ing to the present embodiment of the present disclosure
includes: a user interface unit configured to detect oper-
ation instruction input from a photographer, with the im-
age photography control method according to the present
embodiment in this case, the tracking reference image
tracing unit determines the desired tracking reference
image within the input image based on the operation in-
struction input position according to the photographer
that the user interface unit detected.
[0220] Also, with the image photography control meth-
od according to the present embodiment, the image en-
largement display unit may display reduced images re-
duced from the input image, the image region within this
input image, and the tracking reference image within this
image region on the screen of the display panel which
enlarges and displays the image region.
[0221] Also, with the image photography control meth-
od according to the present embodiment, when the image
region clipped by the image clipping unit is near an edge
portion of the input image, an icon generating and display
unit displays on the screen of the display panel unit a
movement instruction direction icon for instructing a pho-
tographer to move a photography range according to an
imaging sensor of the camera unit and to place the image
region around the center of the input image,.
[0222] Also, with the image photography control meth-
od according to the present embodiment, a distance de-
termining unit determines distance from a subject pho-
tographed by the camera unit to this camera unit, and
the image clipping unit adjusts the size of an image region
clipped from the input image according to distance from
the camera unit to a subject determined by the distance
determining unit.
[0223] As described above, the image photography
apparatus according to the present embodiment of the
present disclosure includes a user interface device which
can instruct a movement direction and movement dis-
tance thereof and so forth, for example, such as a touch
panel, a direction specifying key, or the like. At the time
of the digital zoom, the image photography apparatus
according to the present embodiment allows the photog-
rapher to place a subject in an intended position by mov-
ing a clipping position at the time of clipping an image
region according to a zoom power from an input image
based on direction and distance instructions through the
user interface device or the like without moving the cam-
era itself for fine adjustment. Also, at the time of the digital
zoom, the image photography apparatus according to
the present embodiment allows the photographer to fix
a subject within the viewfinder for photographing without
moving the camera as much as possible by performing
object tracking according to the object tracking tech-
nique, and also allows the photographer to perform aux-
iliary display for this.
[0224] Note that the image photography device ac-

cording to the present embodiment may be applied to, in
addition to high-performance portable telephone termi-
nals, tablet terminals, or slate PCs, not only portable ter-
minals, for example, such as so-called PDAs (Personal
Digital Assistants), notebook-sized personal computers,
portable game machines, portable navigation terminals,
and so forth, but also various stationary electronic devic-
es.
[0225] Also, the description of the above embodiment
is an example of the present disclosure. Accordingly, the
present disclosure is not restricted to the above-de-
scribed embodiment, and it goes without saying that var-
ious modifications can be made according to a design or
the like without departing from the technical idea relating
to the present disclosure.
[0226] Further, it is apparent that one skilled in the art
can conceive various modifications, combinations, and
other embodiments due to a design or other elements
within the scope of the Claims of the present disclosure
or equivalent to the Claims.
[0227] In so far as the embodiments of the invention
described above are implemented, at least in part, using
software-controlled data processing apparatus, it will be
appreciated that a computer program providing such soft-
ware control and a transmission, storage or other medi-
um by which such a computer program is provided are
envisaged as aspects of the present invention.

CLAUSES

[0228]

1. An information processing apparatus comprising:

a camera unit including an imaging sensor that
captures an image;
a display that displays the image; and
a processor that:

clips an image region having a size corre-
sponding to a photography zoom power
from the image captured by the camera unit;
adjusts a clipping position at a time of clip-
ping the image region from the image; and
controls the display to display the clipped
image region on the display.

2. The information processing apparatus of clause
1, further comprising:
a user interface that detects a user input.

3. The information processing apparatus of clause
2, wherein
the processor adjusts a direction of the clipping po-
sition based on a direction of movement of the user
input detected at the user interface.

4. The information processing apparatus of clause
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2, wherein
the processor adjusts a movement amount of the
clipping position based on a speed of movement of
the user input detected at the user interface.

5. The information processing apparatus of clause
2, wherein
the processor adjusts a movement amount of the
clipping position based on a length of time the user
input is detected at the user interface.

6. The information processing apparatus of clause
2, wherein
the user interface us a touch panel including a de-
tection area that covers an entire surface of the dis-
play.

7. The information processing apparatus of clause
1, wherein the processor:

tracks movement of a reference image over a
plurality of frames of image data captured by the
camera unit; and
adjusts the clipping position in each of the plu-
rality of frames so that the image region in each
of the plurality of frames corresponds to a posi-
tion of the reference image in each of the plurality
of frames.

8. The information processing apparatus of clause
7, further comprising:

a user interface that detects a user input, where-
in
the processor determines the reference image
based on an input detected at the user interface.

9. The information processing apparatus of clause
7, wherein
the plurality of frames are frames of a moving image
constituting a preview image at a time of capturing
a still image.

10. The information processing apparatus of clause
7, wherein
the processor controls the display to display a re-
duced size version of each of the plurality of frames.

11. The information processing apparatus of claim
10, wherein
the processor controls the display to display the im-
age region within each of the plurality of frames.

12. The information processing apparatus of clause
11, wherein
the processor controls the display to display the
tracking reference image within each of the plurality
of frames.

13. The information processing apparatus of clause
1, wherein
the processor controls the display to display a graph-
ic indicia instructing a user to move a photography
range so that the image region is placed around a
center of the captured image, when the image region
clipped by the clipping is near an edge portion of the
captured image.

14. The information processing apparatus of clause
1, further comprising:

a distance determining unit that determines a
distance between a subject photographed by
the camera unit to the camera unit, and wherein
the processor adjusts a size of the image region
clipped from the captured image based on the
determined distance.

15. A method performed by an information process-
ing apparatus, the method comprising:

capturing an image by a camera unit including
an imaging sensor;
displaying, by a display, the image;
clipping an image region having a size corre-
sponding to a photography zoom power from
the image;
adjusting a clipping position at a time of clipping
the image region from the image; and
controlling the display to display the clipped im-
age region.

Claims

1. An information processing apparatus comprising:

a camera unit including an imaging sensor con-
figured to capture a moving image;
a display configured to display a preview image
of the moving image at a time of capturing the
moving image;
a touch panel including a detection area that
covers an entire surface of the display; and
a processor configured
to determine a position of a clipped region of the
moving image based on a position of contact of
a user with the touch panel corresponding to a
position within the preview image;
to determine a size of the clipped region of the
moving image corresponding to a photography
zoom power based on a contact operation of the
user with the touch panel at a position on the
touch panel corresponding to a position of a
zoom power specifying icon displayed within the
preview image, the zoom power specifying icon
comprising a slide bar and a lever which is mov-
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able in the direction of the slide bar by the contact
operation of the user with the touch panel to set
the photography zoom power; and
to control the display to display the clipped re-
gion of the captured moving image as the pre-
view image of the moving image;
wherein the processor is configured to control
the display to display the zoom power specifying
icon within the preview image in response to ac-
tivation of a digital zoom mode of the information
processing apparatus.

2. An information processing apparatus according to
claim 1, wherein the captured moving image com-
prises a plurality of captured image frames and the
clipped region of the moving image is a clipped re-
gion of at least one of the plurality of captured image
frames.

3. An information processing apparatus according to
claim 1 or 2, comprising a storage medium in which
the processor is configured to the stored the clipped
region of the captured moving image.

4. A method of operating an information processing ap-
paratus comprising a camera unit including an im-
aging sensor, a display and a touch panel including
a detection area that covers an entire surface of the
display, the method comprising:

controlling the image sensor to capture a moving
image;
controlling the display to display a preview im-
age of the moving image at a time of capturing
the moving image;
determining a position of a clipped region of the
moving image based on a position of contact of
a user with the touch panel corresponding to a
position within the preview image;
determining a size of the clipped region of the
moving image corresponding to a photography
zoom power based on a contact operation of the
user with the touch panel at a position on the
touch panel corresponding to a position of a
zoom power specifying icon displayed within the
preview image, the zoom power specifying icon
comprising a slide bar and a lever which is mov-
able in the direction of the slide bar by the contact
operation of the user with the touch panel to set
the photography zoom power; and
controlling the display to display the clipped re-
gion of the captured moving image as the pre-
view image of the moving image;
wherein the display is controlled to display the
zoom power specifying icon within the preview
image in response to activation of a digital zoom
mode of the information processing apparatus.

5. A program for controlling a computer to perform a
method according to claim 4.

6. A storage medium storing a program according to
claim 5.
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