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Description

Title of Invention: INFORMATION PROCESSING APPARATUS,
METHOD FOR CONTROLLING DISPLAY, AND PROGRAM
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THEREFOR

Technical Field

The present invention relates to an information processing apparatus having atouch
panel, amethod for controlling an image displayed on adisplay unit of the information
processing apparatus, and aprogram therefor.

Background Art

In recent years, apparatuses having atouch panel on their display unit for displaying
an image have been generaly used. Such apparatuses are known to enlarge a display
image through touch panel operations such as opening two fingers held in contact with
the touch panel (apinch-out operation), or quickly tapping twice (a double-tap
operation).

However, when auser enlarges apart of an image displayed on the touch panel, an
edge portion of the image disappears from the display area. Therefore, if the user wants
to see again the portion of the image which has once disappeared from the display area,
the user needs to perform operations such as reducing the enlarged image to the
original size, or dliding the enlarged image to display the target portion of the image.

To improve the convenience of such operations, atechnique for switching between
an enlarged image and an original size image by inputting auser's gesture to atouch
panel has been devised (refer to Japanese Patent Application Laid-Open No.
2010-122444).

According to the above-described conventional technique, although troublesome
required operations have been reduced to acertain extent, it is not possible to show the
user both the enlarged image and the origina size image (an image portion the user
wants to see) at the same time.

Citation List

Patent Literature
PTL 1: Japanese Patent Application Laid-Open No. 2010-122444
Summary of Invention

The present invention is directed to improving the operability of an apparatus having
atouch panel.

According to an aspect of the present invention, an information processing apparatus
includes adisplay unit configured to display an image; atouch panel configured to
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detect atouch of at least three points; a detection unit configured to detect an operation
in which three different points on the image displayed on the display unit are touched
and, while fixing one of the three points, apinch-out is performed with the remaining
two points; and adisplay control unit configured to, in response to the detection by the
detection unit, display on the display unit afirst display image which is an enlarged
partial image of the image including at least the center of the pinch-out, and a second
display image which is an unenlarged partial image of the image including at least the
one fixed point, wherein the display control unit displays side by side the first display
image and the second display image.

According to another aspect of the present invention, an information processing
apparatus includes adisplay unit configured to display an image; atouch panel
configured to detect atouch; adetection unit configured to detect an operation in
which, while fixing one touched point on the image displayed on the display unit, a
touch for enlarging the image is performed; adivision unit configured to, in response
to the detection by the detection unit, divide adisplay screen of the display unit
displaying the image into afirst screen and a second screen; and adisplay control unit
configured to display in the first screen afirst image enlarged in response to the touch
for enlarging the image, and to display in the second screen a second image which is
an unenlarged image including at least the one fixed point.

According to the present invention, the operability of an apparatus having atouch
panel isimproved to afurther extent.

Further features and aspects of the present invention will become apparent from the
following detailed description of exemplary embodiments with reference to the
attached drawings.

Brief Description of Drawings

The accompanying drawings, which are incorporated in and constitute apart of the
specification, illustrate exemplary embodiments, features, and aspects of the invention
and, together with the description, serve to explain the principles of the invention.
[fig.1]Fig. lisaschematic view illustrating an operating environment of an in-
formation processing apparatus having atouch panel.

[fig.2]Fig. 2 isillustrates ahardware configuration of the information processing
apparatus.

[fig.3]Fig. 3isaflowchart illustrating processing performed when atouch input event
occurs.

[fig.4]Fig. 4 isaflowchart illustrating processing performed when the touch input
event is afinger movement.

[fig.5A]Fig. 5A isaflowchart illustrating the processing for dividing the screen into



WO 2013/080510 PCT/JP2012/007553

two and displaying an enlarged image on one of the two screens.

[fig.5B]Fig. 5B is aflowchart illustrating the processing for dividing the screen into
two and displaying an enlarged image on one of the two screens.

[fig.5C] Fig. 5C is aflowchart illustrating the processing for dividing the screen into
two and displaying an enlarged image on one of the two screens.

[fig.5D] Fig. 5D is aflowchart illustrating the processing for dividing the screen into
two and displaying an enlarged image on one of the two screens.

[fig.6]Fig. 6 illustrates a correspondence between actual image data, data on memory,
and display screen.

[fig.7]Fig. 7 illustrates dividing and enlargement on aprinting job list screen.
[fig.8]Fig. 8illustrates an example of assignment of dividing lines and screen
identifiers (IDs).

[fig.9]Fig. 9 illustrates an example of abinary tree for managing screen IDs.

[fig. 10] Fig. 10 illustrates an example of an operation achieved in afirst exemplary em-
bodiment.

[fig. 1l]Fig. 1lisaflowchart illustrating processing accompanying finger movement
when the number of finger points is not three.

[fig.l2A]Fig. 12A isaflowchart illustrating the processing for moving adividing line.
[fig.12B]Fig. 12B isaflowchart illustrating the processing for moving adividing line.
[fig.I3]Fig. 13 isaflowchart illustrating processing for ending screen division,

[fig. 14] Fig. 14 schematically illustrates a state where adividing line is moved.
[fig.I5A]Fig. 15A illustrates examples of states where screen division is ended.
[fig.I5B]Fig. 15B illustrates examples of states where screen division is ended.

[fig. 16] Fig. 16 illustrates an example of a state where screen division is ended.

[fig. 17A]Fig. 17A illustrates an example of screen management methods when screen
ID-based screen division is ended.

[fig.I7B]Fig. 17B illustrates an example of screen management methods when screen
ID-based screen division is ended.

[fig.I7C]Fig. 17C illustrates an example of screen management methods when screen
ID-based screen division is ended.

[fig.I7D]Fig. 17D illustrates an example of screen management methods when screen
ID-based screen division is ended.

[fig. 18A]Fig. 18A illustrates an example of screen management methods when screen
ID-based screen division is ended.

[fig.I8B]Fig. 18B illustrates an example of screen management methods when screen
ID-based screen division is ended.

[fig.I8C]Fig. 18C illustrates an example of screen management methods when screen
ID-based screen division is ended.
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[fig.I8D]Fig. 18D illustrates an example of screen management methods when screen
ID-based screen division is ended.

[fig.IBE]Fig. 18E illustrates an example of screen management methods when screen
ID-based screen division is ended.

Description of Embodiments

Various exemplary embodiments, features, and aspects of the invention will be
described in detail below with reference to the drawings.

A first exemplary embodiment will be described below centering on processing for
an image displayed on an information processing apparatus having atouch panel.

Fig. lillustrates an example of operating environment of the information processing
apparatus having atouch panel according to the present exemplary embodiment. Fig. 1
illustrates a state where an information processing apparatus 100 is connected to the
Internet 103 via awireless local area network (LAN) connection 105 using awireless
LAN access point 102. The information processing apparatus 100 is capable of
displaying as adisplay image an image generated by any application software included
in the information processing apparatus 100. Alternatively, the information processing
apparatus 100 is capable of displaying as adisplay image an image generated based on
any content data acquired via the Internet 103.

Fig. 2 isablock diagram illustrating ahardware configuration of the information
processing apparatus 100 having atouch panel. Hardware modules included in the in-
formation processing apparatus 100 will be described below.

The information processing apparatus 100 mainly includes amain board (controller
board) 200, aliquid crystal display (LCD) 201, atouch panel 202, and a button device
203.

The main board 200 mainly includes a central processing unit (CPU) 204, an
IEEE802.1 I b module 205, apower controller 206, adisplay controller 207, apanel
controller 208, aFLASH read-only memory (ROM) 209, and arandom access memory
(RAM) 210. These hardware modules 204 to 210 are connected with each other via a
bus (not illustrated).

The CPU 204 totally controls each hardware module connected to the bus, and
executes afirmware module (acontrol program) stored in the FLASH ROM 209. The
RAM 210 functions as amain memory and awork areafor the CPU 204, and a
memory for storing video image to be displayed on the LCD 201.

A display controller (DISPC) 207 transfers to the LCD 201 avideo image loaded into
the RAM 210, and performs display control of the LCD 201 in response to arequest
from the CPU 204. As aresult, the video image is displayed on the LCD 201.

A panel controller (PANELC) 208 controls the touch panel 202 and the button device



WO 2013/080510 PCT/JP2012/007553

[0022]

[0023]

[0024]

[0025]

[0026]

203 inresponse to arequest from the CPU 204. With this control, apressing position
of apointing object such as aposition pressed with afinger or a stylus pen on the touch
panel 202, and akey code of apressed key on the button device 203 are returned to the
CPU 204. Pressing position information includes a coordinate value (hereinafter
referred to as x coordinate) indicating an absolute position of the touch panel 202 in
the horizontal direction, and a coordinate value (hereinafter referred to asy co-
ordinates) indicating an absolute position thereof in the vertical direction. The touch
panel 202 according to the present exemplary embodiment is capable of detecting the
pressing of aplurality of points (at least three points). In this case, pieces of position
information for the number of pressed points isreturned to the CPU 204.

The touch panel 202 isintegrally configured with the LCD 201. For example, the
touch panel 202 is configured so that the transmittance of light may not disturb display
of the LCD 201, and attached to an upper layer of the display surface of the LCD 201.
An input coordinate on the touch panel 202 is associated with adisplay coordinate on
the LCD 201. Thus, agraphical user interface (GUI) is configured such that the user
looks capable of directly operating a screen displayed on the LCD 201. The LCD 201
isnot limited to aLCD, and may be adisplay apparatus employing any display
method.

The power controller 206 is connected with an external power supply (not illustrated)
to receive the power. The power controller 206 supplies the power to the entire in-
formation processing apparatus 100 while charging a secondary battery 211 connected
to the power controller 206. If the power is not supplied from the external power
supply, the power controller 206 supplies the power to the information processing
apparatus 100 from the secondary battery 211.

Under control of the CPU 204, the IEEE802. 11 b module 205 establishes wireless
communication with an IEEE802.1 I b module on other instruments, such as an image
forming apparatus (such as aprinter), aprojector, and adigital camera, to serve as an
intermediate of communication with the information processing apparatus 100.

The hardware configuration illustrated in Fig. 2 isonly an example, and any other
hardware modules may be provided. For example, aglobal positioning system (GPS)
and various sensors, such an acceleration sensor, agyro sensor, and an electronic
compass may be provided.

The CPU 204 according to the present exemplary embodiment is capable of
detecting, for example, the following operations and states on the touch panel 202:
touching the touch panel 202 with afinger or pen (hereinafter referred to as “"touch-
down"), a state where afinger or pen isin contact with the touch panel 202 (hereinafter
referred to as "touch-on"), moving afinger or pen being held in contact with the touch
panel 202 (hereinafter referred to as "move"), detaching afinger or pen from the touch
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panel 202 (hereinafter referred to as "touch-up"), and a state where neither afinger nor
apen isin contact with the touch panel 202 (hereinafter referred to as "touch-off").

The above-described operations and coordinates of positions at which afinger or pen
contacts the touch panel 202 are notified to the CPU 204 via abus (not illustrated). The
CPU 204 determines what operation has been performed on the touch panel 202 based
on the notified information. With respect to a move operation, the moving direction of
afinger or pen moving on the touch panel 202 can be determined for each of the
vertical and horizontal components on the touch panel 202 based on achange in
position coordinate.

When the user performs atouch-down, movement over acertain distance, and a
touch-up in this order on the touch panel 202, it is assumed that a stroke has been
drawn. An operation of quickly drawing a stroke isreferred to asflick. Specifically, a
flick is an operation in which the user quickly moves afinger held in contact with the
touch panel 202 over acertain distance and then detach the finger therefrom, in other
words, the user quickly sweeps (or obliquely flips) the surface of the touch panel 202
with afinger. When the CPU 204 detects a move operation over apredetermined
distance or more at apredetermined speed or more and then detects atouch-up
operation, the CPU 204 determines that aflick operation has been made.

When the CPU 204 detects a move operation over apredetermined distance or more
and then detects atouch-on state, the CPU 204 determines that a drag operation has
been made. Further, opening two fingers (two pointing objects) for enlargement is
referred to as pinch-out, and closing two fingers (two pointing objects) for reduction is
referred to as pinch-in. These operations can also be determined by the CPU 204. The
touch panel 202 may be of the resistive film type, capacitance type, surface acoustic
wave type, infrared type, electromagnetic induction type, image recognition type,
optical sensor type, and other types.

Fig. 10 illustrates an example of an operation achieved in the present exemplary em-
bodiment.

Fig. 10 schematically illustrates a state where the screen isdivided into two and an
enlarged image is displayed on one of the division screens.

Referring to Fig. 10, for example, an image of aJapanese map isdisplayed in a
display screen 1001 of the information processing apparatus 100. In this case, the user
wants to enlarge aportion (A) while maintaining the display of the vicinity of aportion
(B) in the image ismaintained asit is.

To point aportion to be maintained asit is, the user touches on the vicinity of the
portion (B) with afinger 1002. Then, to enlarge the portion (A), the user performs a
pinch-out with two fingers on the portion (A) (opens them from aclosed state 1003 to
an open state 1006). Then, the display screen 1001 is divided into two (top and bottom
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screens) by adividing line 1007, and an enlarged image of the portion (A) is displayed
in the top division screen and an image of the vicinity of the portion (B) isdisplayed in
the bottom division screen in the same size. The enlarged image of the portion (A) is
displayed centering on the center of apinch-out operation. The center of a pinch-out
operation refers to amidpoint of aline segment connecting two contact points of the
two fingers which performed apinch-out on the touch panel 202.

In the following descriptions, out of division images, an image enlarged by a pinch-
out operation (corresponding to an image 1004 illustrated in Fig. 10) isreferred to as
an enlarged image, and an image held in the touch-on state (corresponding to an image
1005 illustrated in Fig. 10) isreferred to as areference image. The enlarged image is
an example of afirst display image, and the reference image is an example of a second
display image. The screen displaying the enlarged image is an example of afirst
screen, and the screen displaying the reference image is an example of a second screen.

Division and enlargement processing performed by the information processing
apparatus 100 according to the present exemplary embodiment will be described in
detail below with reference to Figs. 3to 18A to 18D. Each step of flowcharts described
below according to the present exemplary embodiment isimplemented when the CPU
204 (hardware module) executes aprogram (software) stored in the ROM 209 of the
information processing apparatus 100. However, instead of implementing all
processing by software, dedicated hardware modules executing similar processing or a
part thereof may be used to implement the processing of the present exemplary em-
bodiment. Although, in the present exemplary embodiment, apinch-out operation is
used as an enlarging operation, the enlarging operation is not limited thereto, and may
be other operations such as double-tap (quickly tapping (touching down) the touch
panel 202 twice) and may be other operations (gestures).

Fig. 3isaflowchart illustrating processing performed by the information processing
apparatus 100 when an event related to atouch input (hereinafter referred to as atouch
input event) occurs. This flowchart is executed when an application requiring division
and enlargement processing is activated, and repeated until the application is
terminated. Although, in this example, the user touches the touch panel 202 by using
fingers, astylus pen may also be used.

In step S301, the CPU 204 initializes information about the number of fingers
touching the touch panel 202 (the number of portions at which touch-on is detected)
and coordinate information indicating positions of these portions. Since these pieces of
information are stored in the RAM 210, the CPU 204 initiaizes them in the RAM 210
in step S301. The coordinate information includes the above-described x andy co-
ordinates. In the following descriptions, the coordinate information isrepresented by a
notation "p," where the subscript n indicates the present. A notation "p,. " indicates co-
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ordinate information stored when an event occurred m times before. Coordinate in-
formation for apredetermined number of events which have occurred is stored in the
RAM 210.

In step S302, the CPU 204 determines whether atouch input event occurs. A touch
input event is generated by the PANELC 208 when it detects that a user's finger
touches the touch panel 202 (touch-down), moves thereon (move), or is detached
therefrom (touch-up). When atouch input event has occurred (YES in step S302), the
processing proceeds to step S303. Otherwise (NO in step S302), the processing returns
to step 302 and the CPU 204 waits for the occurrence of atouch input event.

In step S303, the CPU 204 determines whether the touch input event has occurred
due to anew finger touch (touch-down). Information indicating whether the event has
occurred due to anew finger touch (information indicating touch-down), is attached to
the touch input event. When the touch input event of the touch-down occurs (YES in
step S303), the processing proceeds to step S304. Otherwise (NO in step S303), the
processing proceeds to step S306.

In step S304, the CPU 204 stores in the RAM 210 coordinate information for a
position at which the touch-down is detected. The coordinate information for the
position at which the touch-down is detected is included in the touch input event. At
this timing, the CPU 204 updates the coordinate information already stored in the
RAM 210, updates the subscript n to become the current value, and stores the co-
ordinate information in the RAM 210.

In step S305, the CPU 204 increases the number of fingers touching the touch panel
202 (the number of portions at which touch-on is detected) by a number of detected
portions of touch-down. This information is stored in the RAM 210 as described
above.

In step S306, the CPU 204 determines whether the touch input event has occurred
due to finger movement (move). Information indicating whether the event has occurred
due to finger movement (information indicating move) is attached to the touch input
event. When the touch input event which has occurred is move (YES in step S306), the
processing proceeds to step S307. Otherwise (NO in step S306), the processing
proceeds to step S308.

In step S307, the CPU 204 executes processing accompanying finger movement.
This processing will be described below with reference to Fig. 4.

In step S308, the CPU 204 determines whether the touch input event has occurred
due to finger detachment from the touch panel 202 (touch-up). Information indicating
whether the event has occurred due to finger detachment from the touch panel 202
(information indicating touch-up) is attached to the touch input event. When the touch
input event which has occurred is atouch-up (YES in step S308), the processing
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proceeds to step S309. Otherwise (NO in step S308), the processing returns to step
S302 and the CPU 204 waits for the occurrence of atouch input event.

In step S309, the CPU 204 decreases the number of fingers touching the touch panel
202 (the number of portions at which touch-on is detected) stored in the RAM 210, by
anumber of detected portions of touch-up.

Upon completion of processing of steps S305, S307, and S309, the processing
returns to step S302 and the CPU 204 waits for the occurrence of atouch input event.

Fig. 4 isaflowchart illustrating processing performed by the information processing
apparatus 100 when the touch input event has occurred due to finger movement
(move). This flowchart is executed in step S307 of the flowchart illustrated in Fig. 3.

In step S401, the CPU 204 acquires the number of fingers currently touching the
touch panel 202 (the number of portions at which touch-on is detected) from the RAM
210, and determines the number of fingers touching the touch panel 202 isthree. When
the number of fingers touching the touch panel 202 isthree (YES in step S401), the
processing proceeds to step SA402. Otherwise (NO in step $401), the processing
proceeds to step S409. Coordinate information when the number of fingers touching
the touch panel 202 isthreeis defined asp,, g,, andr,.

In step S402, the CPU 204 determines whether the three points (p,, 0., and r,) exist in
the same screen. When the three points exist in the same screen (YES in step S402),
the processing proceeds to step S403. Otherwise (NO in step S402), the processing
proceeds to step S408. The same screen refers to one screen which is not divided by a
dividing line (described below). The CPU 204 is capable of determining whether the
three points (p,, ¢,, and r,) exist in the same screen based on the coordinate information
for the three points (p,, g,, and r,) stored in the RAM 210 and information about screen
IDs (described below).

In step S403, the CPU 204 determines whether only one out of the three points
remains unmoved, i.e., whether two out of the three points have been moved. When
only one out of the three points remains unmoved (YES in step S403), the processing
proceeds to step S404. Otherwise (NO in step $403), the processing proceeds to step
$407. In the following descriptions, when only one out of the three points remains
unmoved, coordinate information for the one point isindicated by r,. The coordinate
information r, corresponds to acontact point of the finger 1002 pointing the reference
image described with reference to Fig. 10.

In step S404, the CPU 204 determines whether the movement of two fingers, i.e.,
whether the movement of the points p, and q,, is apinch-out. When the movement is a
pinch-out (YES in step $404), the processing proceeds to step S405. Otherwise (NO in
step S404), the processing moves to step S406. To determine whether the movement is
apinch-out, it isnecessary to check whether the distance between the two points (p,, 0.
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) changes before and after the event by using the following formula (1).

Ips - Qo > Ipss - G| (nindicates the present) ... (1)

where (p, ;, g, ;) indicates coordinate information for the two points before the event,
and is stored in the RAM 210.

In step S405, the CPU 204 executes processing for dividing the screen into two and
displaying an enlarged image in one of the two division screens. This processing will
be described below with reference to the flowcharts illustrated in Figs. 5A to 5D.

In step S406, the CPU 204 executes predetermined processing in response to op-
erations of the movement of two fingers other than the pinch-out operation. Detailed
descriptions about predetermined processing will be omitted. However, when a pinch-
in is performed, the CPU 204 may execute reverse processing of step S405, i.e.,
processing for dividing the screen into two and displaying areduced image in one of
the two division screens.

In step S407, the CPU 204 executes processing for a case where one or three out of
the three points have been moved. Since processing in this case is not directly related
to the present invention, detailed descriptions will be omitted.

In step S408, the CPU 204 executes processing for a case where three points do not
exist in the same screen. In this case, the CPU 204 may execute processing for acase
where one or two points are touched in respective screens, or execute no operation.
Since processing in this case is not directly related to the present invention, detailed
descriptions will be omitted.

In step S409, the CPU 204 executes processing accompanying finger movement in a
case where the number of fingers touching the touch panel 202 is not three, i.e., when
the number of fingers touching the touch panel 202 isone, two, four, or more. This
processing will be described in details below with reference to Fig. 11.

Figs. 5A to 5D are flowcharts illustrating processing performed by the information
processing apparatus 100 to divide the screen into two and display an enlarged image
in one of the two division screens. This flowchart is executed in step S405 of the
flowchart illustrated in Fig. 4.

In step S501, the CPU 204 executes processing for dividing a screen containing the
three points (p,, g,, andr,). Fig. 5B is aflowchart illustrating processing for dividing
the screen containing the three points.

In step S51 1, the CPU 204 acquires from the RAM 210 a screen ID of the screen
containing the three points.

Screen ID and dividing lines will be described below with reference to Figs. 8 and 9.

Display screen division is performed in the present exemplary embodiment. Each
screen before and after the screen division is given aunique screen ID. Each screenis
divided by adividing line. Dividing lines 801 to 804 areillustrated in Fig. 8. Dividing
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lines 805 to 813 illustrate how a screen ID is sequentially assigned to each division
screen. For example, when a screen 805 having a screen ID O isdivided into two, a
dividing line 801 is displayed so that it passes midpoints of long edges of the screen
805 having the screen ID 0. As aresult, the screen 805 is divided into a screen 806
having a screen ID 1and ascreen 807 having ascreen ID 2. In this case, the screen ID
0 ismanaged as aparent ID of the screen ID 1 and the screen ID 2. Each of the screens
given ascreen ID ismanaged as a single screen on a screen ID basis, and can be
further divided. For example, assuming that the screen ID lisaparent ID, the screen
806 having the screen ID 1 can be divided into a screen 808 having a screen ID 3and a
screen 809 having ascreen ID 4.

The screen ID child-parent relation is managed as abinary tree structure asillustrated
in Fig. 9, and relevant data is stored in the RAM 210. The binary tree illustrated in Fig.
9 corresponds to an example of screen division illustrated in Fig. 8.

In the example illustrated in Fig. 8, it is defined that screen division is performed at
midpoints of long edges. In addition, if the screen orientation (vertical or horizontal)
can be known by using an acceleration sensor, it is possible to certainly perform screen
division either in the vertical direction or at midpoints of short edges. Further, itis also
possible to manage the dividing direction based on aplurality of division modes such
asamode in which screen division is performed at midpoints of long edges, amode in
which screen division isperformed at midpoints of short edges, and a mode in which
an acceleration sensor isused in the dividing direction, and to allow the user to select a
desired division mode. Further, the above-described processing isonly an example,
and the processing is not limited to screen division at midpoints.

The flowchart illustrated in Fig. 5B will be described below again. In step S513, the
CPU 204 divides the screen at midpoints of long edges (or short edges) of the screen
containing the three points.

In step S514, the CPU 204 assigns a screen |D to each of the division screens
assuming the screen 1D of the origina screen as aparent ID. To simplify descriptions,
descriptions will be made centering on a case where the screen 805 having the screen
ID Oillustrated in Fig. 8 isdivided into the screen 806 having the screen ID 1and the
screen 807 having the screen ID 2.

In step S515, the CPU 204 displays adividing line.

The flowchart illustrated in Fig. 5A will be described below again. In step S502, the
CPU 204 generates areference image containing apoint r, which has not been moved.
The reference image is aportion corresponding to the image 1005 illustrated in Fig. 10.
This portion corresponds to the screen 807 having the screen ID 2 illustrated in Fig. 8.
An image pre-displayed in an area (an area of the screen 807 having the screen ID 2
after screen division) where the finger 1002 exists is areference image. The generated
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reference image is stored in the RAM 210.

In step S503, the CPU 204 displays the reference image stored in the RAM 210 in
the division screen containing the point r, (in this example, the screen 807 having the
screen ID 2) out of the division screens.

In step S504, the CPU 204 executes processing for enlarging the pinched-out image.
This processing isillustrated by the flowchart illustrated in Fig. 5C.

In step S516, the CPU 204 calculates a midpoint of pinch-out. Since a midpoint m, of
pinch-out is amidpoint of the coordinate (p,, ¢.) after movement of the coordinate, itis
calculated by the following formula (2).

m, = (p. +Q)/2 ... (2)

In step S517, the CPU 204 generates an enlarged image centering on the midpoint m,
, and temporarily storesitin the RAM 210.

In step S518, the CPU 204 displays the enlarged image stored in the RAM 210 in the
division screen not containing the point r,, (in this example, the screen 806 having the
screen ID 1) out of the division screens.

Procedures for specifying areference image and an enlarged image from actual
image data and then storing them in the RAM 210 will be described below with
reference to Fig. 6.

Fig. 6 illustrates a correspondence between actual image data, data on memory, and
display screen. An area 601 indicates the entire actual image data and an x-y co-
ordinate set to the actual image. The actual image data is stored in the RAM 210. A
memory area 608 used for image editing isreserved in the RAM 210. The above-
described enlarged image and reference image are stored once as one piece of image
data to be drawn in the memory area 608. The image data stored in the memory area
608 is transferred to agraphic image area (not illustrated) of the DISPC 207, and then
drawn on the LCD 201. Referring to Fig. 6, processing will be described in association
with the display image illustrated in Fig. 10.

An area 602 surrounded by dotted lines of arectangle having four corner coordinates
(X1, YD), (X2,Y]), (X2,Y2), and (XI, Y2) out of the entire image 601 is displayed as
an enlarged image. The above-described pinch-out has a center 604. Based on in-
formation about the distance of pinch-out, the CPU 204 determines a magnification
and coordinates of the area 602 to be displayed as an enlarged image. At this timing,
the CPU 204 recognizes the center 604 of pinch-out asthe center of the area 602.

Then, the CPU 204 generates an enlarged image from the determined area, and stores
the enlarged image in an area 605 (for storing an enlarged image) included in the
memory area 608. The CPU 204 enlarges an image so that the top left corner of the
area 605 corresponds to the top left corner (X1, Y1) of the area 602, and the bottom
right corner of the area 605 corresponds to the bottom right corner (X2, Y 2) of the area
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0, Y/2), (YI2, X), (X, Y), and (0, Y) out of the entire image 601 is displayed as a
reference image. The CPU 204 generates areference image from the area 603
containing apoint pressed down by the finger 1002 illustrated in Fig. 10, and stores the
reference image in an area 606 (for storing areference image) included in the memory
area 608. The RAM 210 stores coordinate information of the enlarged image and
reference image with respect to the entire image. A line 607 indicates adividing line.
The memory area 608 is updated each time an event specifying the scrolling, zooming,
etc. of an image occurs.

The flowchart illustrated in Fig. 5A will be described below again.

In step S505, the CPU 204 determines whether afinger is detached from (whether
touch-up is detected) at least either one of the three points (p,, d,, and r,). When a
finger is detached (YES in step S505), the processing proceeds to step S522. Otherwise
(NO in step S505), the processing proceeds to step S506.

In step S522, similar to step S309 illustrated in Fig. 3, the CPU 204 reduces the
number of fingers touching the touch panel 202 by a number of detected portions of
touch-up. Upon completion of step S522, the processing exits the flowchart illustrated
in Fig. 5A.

In step S506, the CPU 204 determines whether atouch input event (move) meaning
finger movement has occurred. If atouch input event has occurred (YES in step S506),
the processing proceeds to step S507. Otherwise (NO in step S506), the processing
returns to step S505.

In step S507, the CPU 204 determines whether at least either one of (p,, g,) is
contained in the moved point. When at least either one of (p,, g,) iscontained (YESin
step S507), the processing proceeds to step S508. Otherwise (NO in step S507), the
processing proceeds to step S5009.

In step S508, the CPU 204 executes processing for enlarging or reducing an image
centering on the coordinate of the midpoint of (p,, ¢.). This processing isillustrated in
Fig. 5D.

In step S519, similar to step S516, the CPU 204 calculates a midpoint m, of the co-
ordinate (p,, g,) of amoved finger. m, is calculated by the above-described formula
2.

In step S520, the CPU 204 determines whether finger movement has occurred due to
pinch-out, by using the formula (1). When finger movement has occurred due to pinch-
out, the CPU 204 generates an enlarged image centering on the midpoint m,. When
finger movement has occurred due to pinch-in, not pinch-out, the CPU 204 generates a
reduced image centering on the midpoint m,. The generated image is temporarily
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stored in the RAM 210.

In step S521, similar to step S518, the CPU 204 displays in the screen 806 having the
screen ID 1the enlarged image or reduced image stored in the RAM 210. Upon
completion of step S508, the processing proceeds to step S5009.

In step S509, the CPU 204 determines whether the point r, is contained in the moved
point. When the point r, is contained in the moved point (YES in step S509), the
processing proceeds to step S510. Otherwise (NO in step S509), the processing returns
to step S505.

In step S510, the CPU 204 scrolls the image displayed in the screen 807 having the
screen |D 2 containing the point r, to follow the movement of the point r,. Upon
completion of this processing, the processing returns to step S505.

Processing from step S505 to step S510 is executed in loop form, i.e., the CPU 204
repeats this loop until afinger is detached from at least either one of the three points (p
2 Gu, @A 1,). Thus, pinch-out, pinch-in, scrolling, and other operations become possible
for each screen which has been divided and enlarged for image display.

ig. 1lisaflowchart illustrating processing performed by the information processing
apparatus 100, accompanying finger movement in a case where the number of fingers
which are touching the touch panel 202 is not three. This flowchart isexecuted in step
409 of the flowchart illustrated in Fig. 4.

In step Sl 101, the CPU 204 determines whether the number of fingers touching the
touch panel 202 (the number of portions at which touch-on is detected) isone. When
the number of fingers touching the touch panel 202 isone (YES in step Sl 101), the
processing proceeds to step Sl 102. Otherwise (NO in step Sl 101), the processing
proceeds to step Sl 105.

In step Sl 102, the CPU 204 determines whether the touched point is on adividing
line in the screen. When the touched point ison adividing line (YES in step SI 102),
the processing proceeds to step Sl 103. Otherwise (NO in step Sl 102), the processing
proceeds to step S| 104. When determining whether the point ison adividing line, the
CPU 204 does not necessarily make an accurate determination but tolerate a certain
shift of the point. Specifically, the CPU 204 may determine that the point ison a
dividing line aslong as a difference between the coordinate of the dividing line and the
coordinate of the point isless than apredetermined amount.

In step Sl 103, the CPU 204 executes processing for moving the dividing line. This
processing will be described below with reference to Figs. 12A and 12B.

In step Sl 104, the CPU 204 executes processing for scrolling the screen containing
the finger which istouching the touch panel 202. This processing is executed on a
division screen basis when screen division is made.

In step Sl 105, the CPU 204 determines whether the number of fingers touching the
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touch panel 202 istwo. When the number of fingers touching the touch panel 202 is
two (YES in step Sl 105), the processing proceeds to step Sl 106. Otherwise (NO in
step Sl1 105), the processing proceeds to step Sl 110.

In step SI 106, the CPU 204 determines whether the two touched points are striding
over adividing line. When the two touched points are striding over adividing line
(YES in step Sl 106), the processing proceeds to step Sl 107. Otherwise (NO in step
Sl 106), the processing proceeds to step Sl 109.

In step Sl 107, the CPU 204 determines whether the detected finger movement isa
pinch-in. When the detected finger movement is apinch-in (YES in step Sl 107), the
processing proceeds to step Sl 108. When determining whether the detected finger
movement is apinch-in, the inequality sign in the formula (1) may be reversed.
Otherwise, when the detected finger movement is determined not to be pinch-in, i.e,
when the detected finger movement is apinch-out (NO in step Sl 107), the processing
exits the flowchart without processing the screen. However, when apinch-out is
performed over adividing line, the two screens touched by respective fingers may be
scrolled in the same direction of the movement of respective fingers.

In step SI 108, the CPU 204 executes processing for terminating screen division. This
processing will be described in detail below with reference to Fig. 13. Upon
completion of step Sl 108, the processing exits the flowchart.

In step SI 109, out of processing accompanying finger movement when the number
of fingers touching the touch panel 202 istwo, the CPU 204 executes the processing in
a case where the two touched points are not striding over adividing line. Since thisis a
gesture of regular pinch-out or pinch-in, the CPU 204 executes processing for
enlarging or reducing an image. This processing is executed on adivision screen basis
when screen division is made.

In step Sl 110, the CPU 204 executes processing accompanying finger movement
when the number of fingers touching the touch panel 202 islarger than three, i.e.,
when touch-on is detected at four or more points. Since processing in this case is not
directly related to the present invention, detailed descriptions will be omitted.

Upon completion of processing in steps S1109 and S1110, the processing exits the
flowchart illustrated in Fig. 11.

Figs. 12A and 12B are flowchart illustrating processing for moving adividing line
performed by the information processing apparatus 100. This flowchart is executed in
step S1 103 of the flowchart illustrated in Fig. 11.

To simply descriptions, it isassumed that screen division is made asillustrated in
Fig. 10, where an enlarged image is displayed in adivision screen having the screen ID
1, areference image is displayed in adivision screen having the screen ID 2, and the
parent ID thereof isthe screen ID 0.
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In step S1201, the CPU 204 executes processing for moving adividing line. This
processing isillustrated by the flowchart illustrated in Fig. 12B.

In step SI1207, the CPU 204 calculates a component 1of the distance of finger
movement in adirection perpendicular to the dividing line, by using the following
formula (3).

1=1s, - S.4l ... (3) where s, indicates coordinate information for apoint a which a
finger ispositioned after it has moved on the dividing line.

In step S1208, the CPU 204 detects a moving direction of the point s, in adirection
perpendicular to the dividing line.

In step S1209, the CPU 204 enlarges (or reduces) the display area of the enlarged
image displayed on the division screen having the screen ID 1 according to the finger's
moving direction, generates anew enlarged image, and instructs the DISPC 207 to
display the enlarged image. The DISPC 207 instructs the LCD 201 to display the
enlarged image with the enlarged (reduced) display area.

In step S1210, the CPU 204 reduces (or enlarges) the display area of the reference
image displayed on the division screen having the screen ID 2 according to the finger's
moving direction, and generates anew reference image. Then, the DISPC 207 instructs
the LCD 201 to display the new reference image similar to the enlarged image.

In step S121 1, the CPU 204 moves the dividing line by the component 1in the
detected moving direction.

Then, the processing returns to the flowchart illustrated in Fig. 12A. In step S1202,
the CPU 204 determines whether the finger on the dividing line has been detached
from the point s, i.e., whether atouch-up is detected. When the finger has been
detached (YES in step S1202), the processing exits this flowchart. Otherwise (NO in
step S1202), the processing proceeds to step S1203.

In step S1203, the CPU 204 determines whether atouch input event indicating finger
movement has occurred. When atouch input event indicating finger movement has
occurred (YES in step S1203), the processing proceeds to step S1204. Otherwise (NO
in step S1203), the processing returns to step S1202.

In step S1204, the CPU 204 determines whether the moved point isthe point s,.
When the moved point isthe point s, (YES in step S1204), the processing proceeds to
step S1205. Otherwise (NO in step S1204), the processing returns to step S1202. In
step S1205, the CPU 204 executes processing for moving the dividing line illustrated
in Fig. 5B. Upon completion of the processing in step S1205, the processing returns to
step S1202.

Since the processing in steps S1202 to S1205 isrepetitively executed until atouch-up
isperformed at the point s, on the dividing line, the dividing line can be moved
following the finger movement on the dividing line.
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Fig. 14 schematicaly illustrates a state where the dividing line is moved.

In the example illustrated in Fig. 14, on the information processing apparatus 100, a
screen 1402 having the screen ID 1and a screen 1403 having the screen ID 2 are
divided by adividing line 1401. When the user performs atouch-down on the dividing
line 1401 and then dlides it in the downward direction with afinger 1407, the dividing
line 1401 downwardly moves following the finger movement, asillustrated by the
dividing line 1408. Accordingly, the display area of a screen 1404 having the screen 1D
1displaying the enlarged image is accordingly enlarged. When the user moves the
finger 1407 all the way to the bottom, the enlarged image is displayed in an entire
screen 1406 having the screen ID 1.

Conversaly, when the user dlides the dividing line 1401 in the upward direction, the
display area of ascreen 1405 having the screen ID 2 displaying the reference image is
accordingly enlarged. Thus, in the present exemplary embodiment, by sliding a
dividing line which is aboundary between two division screens, each division screen
can be resized.

Processing for terminating screen division will be described below with reference to
Figs. 13, and 15 to 18.

Fig. 16 schematically illustrates a state where a pinch-in is performed on division
screens to restore them to the original screen before screen division. Referring to Fig.
16, out of two division screens, afinger 1605 touches on the division screen of an
enlarged image 1601, and afinger 1604 touches on the division screen of areference
image 1602. When the user performs apinch-in with the fingers 1604 and 1605 (brings
them close to adividing line 1603), screen division isterminated and adisplay screen
1606 appears displaying the reference image.

When screen division isterminated, there may be acase where the user wants to
select one of the enlarged image and the reference image to be retained instead of
displaying the image before screen division (the reference image). Figs. 15A and 15B
illustrate methods for selecting the enlarged image or the reference image to be
displayed in the screen after termination of screen division. In this case, the user fixes
either finger on the screen when screen division isterminated with pinch-in. When
division screens 1501 and 1502 divided by adividing line 1503 are displayed as il-
lustrated in Fig. 15A, if anindex finger 1506 is fixed and athumb 1504 is moved in
the upward direction, areference image 1502 having the screen ID 2 is displayed on an
entire screen 1505 after termination of screen division.

Conversealy, asillustrated in Fig. 15B, if the thumb 1504 isfixed and the index finger
1506 is moved in the downward direction, the enlarged image 1501 having the screen
ID lisdisplayed on an entire screen 1507 after termination of screen division.
Specifically, this method selects the image displayed in the screen in which amoved
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finger was placed, as an image to be displayed after termination of screen division. In
contrast to this processing, it may also be possible to select the image displayed in the
screen in which afinger was fixed, as an image to be displayed after termination of
screen division.

Figs. 15A, 15B, and 16 describe processing for terminating screen division centering
on acase where a screen having the screen ID O is divided into a screen having the
screen ID 1displaying an enlarged image and a screen having the screen ID 2
displaying areference image.

Fig. 13 isaflowchart illustrating processing for terminating screen division
performed by the information processing apparatus 100. This flowchart is executed in
step Sl1 108 of the flowchart illustrated in Fig. 11.

In step S1301, the CPU 204 acquires screen I1Ds of each screen containing relevant
two points. In the examples illustrated in Figs. 15A, 15B, and 16, screen 1Ds of the
screens containing the two points are the screen ID 1and the screen ID 2. In the
example illustrated in Figs. 17A to 17D, screen IDs of the screens containing the two
points are the screen ID 3 and a screen ID 6. In the example illustrated in Figs. 18A to
18E, screen IDs of the screens containing the two points are ascreen ID 5 and a screen
ID 8.

In step SI302, the CPU 204 traces screen 1Ds of the screens containing the two
acquired points until acommon parent screen ID isfound, thus identifying arelevant
parent ID. In the case of the examples in Figs. 15A, 15B, and 16, the common parent
ID isthe screen ID 0. Figs. 17A to 17D and 18A to 18E schematically illustrate how
tracing 1Ds is performed.

Figs. 17A to 17D and 18A to 18E schematically illustrate examples of methods for
managing screens when terminating screen division, based on the screen ID.

Referring to Fig. 17B, when the CPU 204 traces screen IDs of anode 1704 having
the screen ID 3 and anode 1705 having the screen ID 6, anode 1703 having the screen
ID lisidentified as acommon parent node.

Likewise, referring to Fig. 18B, when the CPU 204 traces screen IDs of anode 1805
having the screen ID 5 and anode 1806 having the screen ID 8, anode 1804 having
the screen ID O isidentified as acommon parent node.

In step S1303, the CPU 204 deletes the dividing line which divides the screen having
the parent 1D identified in step SI1302. In the example illustrated in Fig. 17A, dividing
lines 1701 and 1702 will be deleted. In the example illustrated in Fig. 18B, dividing
lines 1801 and 1803 will be deleted.

In step SI304, the CPU 204 determines whether the number of moved points is one.
When the number of moved points isone (YES in step S1304), the processing
proceeds to step S1305. Otherwise (NO in step S1304), the processing moves to step
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related to the dividing line which divides the screen having the parent 1D identified in
step S1302, in the screen having the parent 1D. Specifically, Figs. 15A, 15B, and 18A
to 18E correspond to this case. Referring to Figs. 15A and 15B, the screen 1502 having
the screen ID 2 or the screen 1501 having the screen ID lisdisplayed in the entire
screens 1505 and 1507, respectively, instead of the screen having the common parent
ID 0. Referring to Fig. 18A, the dividing line 1801 dividing the screen having the
screen ID 0, and the dividing line 1803 dividing the screen having the screen ID 2 are
deleted. Of the division screens divided by the dividing line 1801, the screen on which
afinger 1802 isplaced isascreen 1807 having the screen ID 1.

Specifically, since the screens having the screen 1D 3, the screen ID 5, and the screen
ID 6 will be displayed in the entire screen, it ispreferable to substitute the node 1807
having the screen ID 1for the node 1809 having the screen 1D 0. Fig. 18C illustrates
how they are substituted. Fig. 18E illustrates a state of the binary tree after the sub-
stitution. Thus, screens are displayed asillustrated in Fig. 18D. In this case, itisaso
possible to exchange the vertical and horizontal directions of the information
processing apparatus 100.

Processing in step S1306 is executed when the number of moved points istwo. In
step S1306, the CPU 204 displays the screen having the parent ID identified in step
S1302. Specifically, Figs. 16 and 17A to 17D correspond to this case. In the case il-
lustrated in Fig. 16, the CPU 204 displays the screen having the screen ID 0 before
screen division. Referring to Fig. 17B, when the CPU 204 traces screen IDs of the
node 1705 having the screen ID 6 and the node 1704 having the screen ID 3, anode
1703 having the screen ID lisidentified asacommon parent node. Then, asillustrated
in Fig. 17D, the CPU 204 deletes nodes placed under the node having the screen ID 1,
and displays the screen having the screen ID 1. The screen 1706 illustrated in Fig. 17C
indicates that state.

By repetitively executing the above processing, processing for dividing ascreen and
displaying an enlarged image in one division screen, and processing for restoring
division screens to the original screen can be implemented.

Asdescribed above, the present exemplary embodiment enables displaying an
enlarged image while holding the display of the original image before enlargement,
thus the two images can be displayed on adisplay unit at the same time. Therefore, the
user can check the original image before enlargement together with the enlarged
image. Since images are displayed in division screens independently of each other, the
user can also perform further enlargement/reduction and sliding operations for each
image (enlarged image and reference image). In addition, the user can combine
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division screens into one screen (restore division screens to the original screen)
through apinch-in operation.

The present exemplary embodiment has specifically been described based on acase
where adisplayed image istouched on three points and, while fixing one of the three
points, apinch-out isperformed with the remaining two points to enlarge the image.
However, instead of the pinch-out operation, apinch-in operation may be performed to
execute the same processing. Specifically, itisaso possible that adisplayed image is
touched on three points and, while fixing one of the three points, apinch-in is
performed with the remaining two points to reduce the image. Also in this case, similar
to the present exemplary embodiment, the screen isdivided into a screen displaying a
reduced image (instead of an enlarged image) and a screen displaying areference
image. By displaying side by side the reduced image and the original image (image in
the origina size), the user can check information in awide range which is not
displayed in the original image.

Asdescribed above, according to the present exemplary embodiment, operability of
display control of images displayed on the display unit of an information processing
apparatus having atouch panel can be remarkably improved.

(Other Embodiments)

The information processing apparatus according to the present invention includes
various types of apparatuses, for example, not only personal computers, persona
digital assistants (PDAS), and cellular phones but also printers, scanners, facsimiles,
copying machines, multifunction peripherals, cameras, video cameras, and other image
viewers.

Further, in the above-described first exemplary embodiment, image data such as pho-
tographic and graphical data is subjected to display control operations. However, data
types applicable to the present invention is not limited thereto. For example, when an
image forming apparatus such as adigital multifunction peripheral isused asthe in-
formation processing apparatus 100, similar processing to the above-described first
exemplary embodiment is also applicable to aprint job list screen for displaying alist
of print jobs operable in the digital multifunction peripheral.

If the above-described processing is applied to thejob list screen, an enlarged image
for displaying detailed information of each job displayed in list form and areference
image displaying the entire list can be displayed side by side, allowing the user to view
these images at the same time.

Fig. 7 schematically illustrates a state where the user touches three different points on
the printing job list screen and, while fixing one of the three points, performs a pinch-
out operation with the remaining two points. Similar to Fig. 10, in atouch-on state of a
finger 701, the user performs apinch-out with two fingers 704 on the portion of aprint
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job 703 ("E.jpg"). Asaresult, the screen is divided by adividing line 706 as illustrated
on the right-hand side of Fig. 7. A division screen 705, corresponding to the enlarged
image 1004 illustrated in Fig. 10, displays detailed information about print jobs (for
example, "E.jpg" and "F.xIS") below the print job 703 to which a pinch-out was
applied.

It is also possible that the division screen 705 displays detailed information about the
print job "E.jpg" touched by two fingers 704 and the subsequent print jobs are
displayed in alist form. The detailed information may include thumbnail images, date
and time of job transmission, user name, and other information. The other screen 707,
corresponding to the reference image screen 1005 illustrated in Fig. 10, displays in the
original size ajob list including thejob held by the finger 701.

In the above-described first exemplary embodiment, when the user touches three
different points and, while fixing one of the three points, and moves the remaining two
points, the above-described image enlargement (or reduction) and screen division are
performed. However, it is also possible that the above-described image enlargement
(or reduction) and screen division are performed when the user touches four or more
different points and, while fixing one of the four or more points, and moves the
remaining three or more points. In other words, the present invention is not limited to a
case where three points are touched.

Aspects of the present invention can also berealized by a computer of asystem or
apparatus (or devices such as a CPU or MPU) that reads out and executes a program
recorded on amemory device to perform the functions of the above-described em-
bodiments), and by a method, the steps of which are performed by a computer of a
system or apparatus by, for example, reading out and executing a program recorded on
amemory device to perform the functions of the above-described embodiment(s). For
this purpose, the program is provided to the computer for example via a network or
from arecording medium of various types serving as the memory device (e.g.,
computer-readable medium).

While the present invention has been described with reference to exemplary em-
bodiments, it isto be understood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following claims is to be accorded the
broadest interpretation so asto encompass all such modifications and equivalent
structures and functions.

This application claims the benefit of Japanese Patent Application No. 201 1-261839,
filed November 30, 201 1, which is hereby incorporated by reference herein inits
entirety.
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Claims

An information processing apparatus comprising:

adisplay unit configured to display an image;

atouch panel configured to detect atouch of at least three points;
adetection unit configured to detect an operation in which three
different points on the image displayed on the display unit are touched
and, while fixing one of the three points, apinch-out is performed with
the remaining two points; and

adisplay control unit configured to, in response to the detection by the
detection unit, display on the display unit afirst display image which is
apartial image of the image and is an enlarged partial image including
at least the center of the pinch-out, and a second display image which is
apartial image of the image and is an unenlarged partial image
including at least the one fixed point,

wherein the display control unit displays side by side the first display
image and the second display image.

The information processing apparatus according to claim 1, further
comprising:

adivision unit configured to, in response to the detection by the
detection unit, divide adisplay screen of the display unit displaying the
image into afirst screen for displaying the first display image and a
second screen for displaying the second display image,

wherein the display control unit displays the first and second display
images respectively in the first and second screens divided by the
division unit.

The information processing apparatus according to claim 2, wherein,
after a screen is divided by the division unit, in response to a scroll
operation with atouch on the first screen, the first display image is
scrolled while the second display image is not.

The information processing apparatus according to claim 2 or 3,
wherein, after a screen is divided by the division unit, in response to a
pinch-out operation on the first screen, the first display imageis
enlarged while the second display image is not.

The information processing apparatus according to any one of claims 2
to 4, further comprising:

achanging unit configured to, in response to an operation in which a
dividing line indicating aboundary between the first and second
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[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]
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screens divided by the division unit is touched and slid, change the
sizes of the first screen and the second screen.

The information processing apparatus according to any one of claims 2
to 5, wherein, in response to apinch-in operation with two points
touched over adividing line indicating aboundary between the first and
second screens divided by the division unit, the display control unit
deletes at least either one of the first screen and the second screen to
display one screen.

The information processing apparatus according to any one of claims 2
to 6, wherein, upon execution of apinch-in operation while fixing one
point on the first screen out of the two points touched over adividing
line indicating aboundary between the first and second screens divided
by the division unit, the display control unit deletes the first screen to
display one screen based on the second screen.

The information processing apparatus according to any one of claims 2
to 6, wherein, upon execution of apinch-in operation while fixing one
point on the second screen out of the two points touched over a
dividing line indicating aboundary between the first and second
screens divided by the division unit, the display control unit deletes the
second screen to display one screen based on the first screen.

The information processing apparatus according to any one of claims 1
to 8, wherein the first display image includes detailed information
about the image.

An information processing apparatus comprising:

adisplay unit configured to display an image;

atouch panel configured to detect atouch;

adetection unit configured to detect an operation in which, while fixing
one touched point on the image displayed on the display unit, atouch
for enlarging the image is performed;

adivision unit configured to, in response to the detection by the
detection unit, divide adisplay screen of the display unit displaying the
image into afirst screen and a second screen; and

adisplay control unit configured to display in the first screen afirst
image enlarged in response to the touch for enlarging the image, and to
display in the second screen a second image which is an unenlarged
image including at least the one fixed point.

A method for controlling display of an image displayed on a display
unit of an information processing apparatus, the method comprising:
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detecting an operation in which three different points on the image
displayed on the display unit are touched and, while fixing one of the
three points, a pinch-out is performed with the remaining two points,
and

displaying on the display unit afirst display image which is apartial
and enlarged image of the image including at least the center of the
pinch-out, and a second display image which is apartia and un-
enlarged image of the image including at least the one fixed point,
wherein the control displays side by side the first display image and the
second display image.

A computer-executable program for controlling display of an image
displayed on adisplay unit according to a method comprising:
detecting an operation in which three different points on the image
displayed on the display unit are touched and, while fixing one of the
three points, a pinch-out is performed with the remaining two points,
and

performing control for displaying on the display unit afirst display
image which is apartial and enlarged image of the image including at
least the center of the pinch-out, and a second display image which isa
partial and unenlarged image of the image including at least the one
fixed point,

wherein the control displays side by side the first display image and the
second display image.
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[Fig. 5D]
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[Fig. 11]
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[Fig. 12A]
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[Fig. 13]
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