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(57) ABSTRACT

Disclosed herein 1s an information processing device includ-
ing a contact detection unit configured to detect a contact
operation for an operation surface, an approach detection
umit configured to detect an approach operation for the
operation surface, and a control unit configured to recognize
the contact operation and the approach operation as a series
of operation mputs when the contact operation and the
approach operation are continuously detected.
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FIG. 11
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FIG. 14
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INFORMATION PROCESSING DEVICE,
OPERATION INPUT METHOD AND
OPERATION INPUT PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application 1s a continuation of U.S.
patent application Ser. No. 15/806,631, filed Nov. 8, 2017
which 1s a continuation of U.S. application Ser. No. 15/332,
213, filed Oct. 24, 2016, 1ssued as U.S. Pat. No. 9,841,838
on Dec. 12, 2017 which 1s a continuation of U.S. application
Ser. No. 14/033,997, filed Sep. 23, 2013, 1ssued as U.S. Pat.
No. 9,507,469 on Nov. 29, 2016 which 1s a continuation of
U.S. application Ser. No. 12/930,590, filed Jan. 11, 2011,
1ssued as U.S. Pat. No. 8,581,864 on Nov. 12, 2013 which
claims priority from Japanese Patent Application No. JP
2010-009183 filed 1n the Japanese Patent Office on Jan. 19,
2010, the entire contents of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to an information
processing device, an operation input method and an opera-
tion mput program and 1s suitably applicable to, for
example, an mformation processing device having a touch
panel.

2. Description of the Related Art

[0003] In recent years, an information processing device
having a touch panel has come 1nto wide use. In an 1nfor-
mation processing device having a touch panel, contact of an
indicator (finger, touch pen, or the like) with the touch panel
1s detected and received as an operation mput so as to
execute various processes.

[0004] Recently, an information processing device
capable of detecting approach in addition to contact of an
indicator with a touch panel has been proposed (for example,
Japanese Unexamined Patent Application Publication No.
2006-302126). In this information processing device, even
when a finger which 1s 1n contact with the touch panel 1s
separated from the touch panel, 11 the finger 1s close to the
touch panel, a process performed when the finger 1s in
contact with the touch panel 1s continuously performed.

[0005] For example, when a button displayed on a screen
1s long pressed, although the finger 1s separated from the
touch panel partway by vibration or the like, the same
process when the button 1s long pressed, that 1s, the process
intended by a user may be executed.

SUMMARY OF THE INVENTION

[0006] However, in the information processing device
having the touch panel of the related art, fundamentally, an
operation mput 1s performed by bringing the indicator into
contact with the touch panel.

[0007] If approach 1s selected as an object for the opera-
tion input 1n addition to the contact of the indicator with the
touch panel, 1t 1s possible to perform various operation
inputs compared with the related art.

[0008] It 1s desirable to provide an information processing
device, an operation mput method and an operation 1nput

Oct. 24, 2019

program, which 1s capable of performing various operation
inputs, compared with the related art.

[0009] According to an embodiment of the present inven-
tion, there 1s provided an information processing device
including: a contact detection unit configured to detect a
contact operation for an operation surface; an approach
detection unit configured to detect an approach operation for
the operation surface; and a control unit configured to
recognize the contact operation and the approach operation
as a series ol operation inputs when the contact operation
and the approach operation are continuously detected.
[0010] By recognizing the continuous contact operation
and approach operation as the series of operation 1nputs, it
1s possible to increase the kinds of the operation inputs
compared with the case of selecting only the contact opera-
tion as an object for an operation nput.

[0011] According to the present invention, by recognizing
the continuous contact operation and approach operation as
the series of operation 1nputs, 1t 1s possible to increase the
kinds of the operation mnputs compared with the case of
selecting only the contact operation as an object for an
operation input. Therefore, 1t 1s possible to realize an infor-
mation processing device, an operation input method and an
operation input program, which i1s capable of performing
various operation iputs compared with the related art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 1s a block diagram showing the functional
configuration of an information processing device according
to the present embodiment.

[0013] FIG. 2 1s a schematic diagrammatic view showing

the appearance configuration of a mobile terminal of a
detailed example of the present invention.

[0014] FIG. 3 1s a block diagram showing the hardware
configuration of a mobile terminal.

[0015] FIG. 4 1s a schematic diagrammatic view showing
a change of an output value of an electrostatic sensor.
[0016] FIG. 51s a schematic diagrammatic view serving to
describe a determination of a contact portion, an approach
portion and a non-approach portion.

[0017] FIG. 6 1s a schematic diagrammatic view serving to
describe the display of a web browser screen.

[0018] FIG. 7 1s a schematic diagrammatic view showing
an example of a touch operation and an approach operation.

[0019] FIG. 8 1s a schematic diagrammatic view serving to
describe an example (1) of performing an approach opera-
tion within a predetermined time T after a touch operation.

[0020] FIG. 91s a schematic diagrammatic view serving to
describe an example of performing an approach operation
when exceeding a predetermined time T after a touch
operation.

[0021] FIG. 10 1s a schematic diagrammatic view serving
to describe an example (2) of performing an approach
operation within a predetermined time T after a touch
operation.

[0022] FIG. 11 1s a flowchart illustrating a procedure of an
operation 1put reception process.

[0023] FIG. 12 1s a schematic diagrammatic view showing
an operation input example (1) according to another embodi-
ment.

[0024] FIG. 13 1s a schematic diagrammatic view showing
an operation iput example (2) according to another embodi-
ment.
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[0025] FIG. 14 1s a schematic diagrammatic view showing
an operation mput example (3) according to another embodi-
ment.
[0026] FIG. 15 1s a schematic diagrammatic view showing
an operation mput example (4) according to another embodi-
ment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] Hereinafter, a best mode (hereinafter, referred to as
an embodiment) of the invention will be described. The
description will be given in the following order.

1. Embodiment
2. Other Embodiments
1. Embodiment

1-1. Overview of Embodiment

[0028] First, the overview of an embodiment will be
described. After the overview of the embodiment 1is
described, detailed examples of the present invention will be
grven.

[0029] In FIG. 1, a reference numeral 1 denotes an infor-
mation processing device. In this information processing
device 1, a contact detection unit 2 for detecting a contact
operation with respect to an operation surface (for example,
an operation surface of a touch panel) and an approach
detection unit 3 for detecting an approach operation with
respect to the operation surface are provided. In the infor-
mation processing device 1, a control unit 4 for recognizing
the contact operation and the approach operation as a series
of operation mputs when the contact operation and the
approach operation are continuously detected 1s provided.
[0030] The information processing device 1 recognizes
the continuous contact operation and approach operation as
the series of operation inputs so as to increase the kinds of
the operation mmputs compared with the case of selecting
only the contact operation as an object for an operation
input.

[0031] In more detail, the control unit 4 recognizes the
contact operation and the approach operation as the series of
operation 1nputs when the contact operation and the
approach operation are continuously detected within a pre-
determined time. When the contact operation and the
approach operation are continuously detected after exceed-
ing the predetermined time, the contact operation and the
approach operation are recognized as individual operation
mputs.

[0032] At this time, the control unit 4 controls the execu-
tion of a predetermined process based on a predetermined
contact operation detected by the contact detection unit 2
and controls a restoration process to a state before the
execution of the predetermined process when the approach
detection unit detects a predetermined approach operation
within a predetermined time from the detection of the
predetermined contact operation.

[0033] The control unit 4 may control the execution of a
predetermined process based on a predetermined contact
operation detected by the contact detection umt 2 and
continue to execute the predetermined process when the
approach detection unit 3 detects another approach operation
within a predetermined time from the detection of the
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predetermined contact operation. At this time, another
approach operation 1s, for example, an operation for sepa-
rating an 1ndicator from an operation surface and stopping
the 1indicator after the contact operation.

[0034] The control unit 4 may control the execution of a
predetermined process based on predetermined motion of a
contact operation detected by the contact detection unit 2
and execute the predetermined process using a parameter
different from a parameter used upon the execution based on
the contact operation when the contact detection unit 3
detects the predetermined motion of the approach operation
within a predetermined time from the detection of the
contact operation.

[0035] The control unit 4 may execute control based on a
certain direction and a contact operation, when the contact
detection unit 2 detects a contact operation within a prede-
termined time after the approach detection unit 3 detects an
approach operation for moving an indicator 1n a certain
direction.

[0036] The control unit 4 may recognize a contact opera-
tion and an approach operation as a series ol operation
inputs, when the approach detection unit 3 detects an
approach operation within a predetermined range from a
contact position within a predetermined time after the con-
tact detection unit 2 detects a contact operation.

[0037] Detailed examples of the information processing
device 1 having the above configuration will now be
described 1n detail.

1-2. Detailed Example of Embodiment

1-2-1. Appearance Configuration of Mobile Terminal

[0038] Next, the appearance configuration of a mobile
terminal 100 which 1s a detailed example of the above-

described information processing device 1 will be described
using FIG. 2.

[0039] The mobile terminal 100 1s formed to be grasped
by one hand, by openably and closably connecting substan-
tially flat rectangular first and second casings 101 and 102

through hinge portions 103A and 103B.

[0040] A first rectangular touch screen 104 is provided 1n
a central portion of a front surface 101 A of the first casing
101. In addition, a second touch screen 105 having the same
shape and size as the first touch screen 104 1s provided 1n a

central portion of a front surface 102A of the second casing
102.

[0041] Each of the first touch screen 104 and the second
touch screen 105 includes a liquid crystal panel and a thin
transparent touch panel covering a display surface of the
liquid crystal panel. This touch panel 1s of a capacitance type
and corresponds to a multitouch panel.

[0042] The mobile terminal 100 recognizes a contact
operation and an approach operation of a finger (a touch pen
or the like) on each of the first touch screen 104 and the
second touch screen 105 as operation iputs. In addition, the
contact operation 1s an operation (also referred to as a touch
operation) performed by touching a touch screen with a
finger and the approach operation 1s an operation performed
by enabling a finger to approach a touch screen without
touching the touch screen.

[0043] The mobile terminal 100 1s used 1n a state 1n which
the first casing 101 1s located at an upper side and the second
casing 102 1s located at a lower side. In general, a variety of
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information 1s displayed in a state 1n which the first touch
screen 104 1s an upper screen and the second touch screen
105 1s a lower screen.

[0044] A variety of operation keys 106 such as a power
button 1s provided on the front surface 102A of the second
casing 102 of the mobile terminal 100 at both sides of the
second touch screen 105.

1-2-2. Hardware Configuration of Mobile Terminal

[0045] Next, the hardware configuration of the mobile
terminal 100 will be described using FIG. 3. In the mobile
terminal 100, a CPU 110 develops a program stored in a
non-volatile memory 111 in a RAM 112, reads the program.,
executes a variety of processes according to the program,
and controls each unit. In addition, the CPU 1s an abbrevia-
tion for a Central Processing Unit and the RAM 1s an
abbreviation for a Random Access Memory.

[0046] When a touch operation or an approach operation
for the first touch screen 104 and the second touch screen
105 1s recognized, the CPU 110 receives the operation as an
operation input and executes a process according to the
operation input.

[0047] The first touch screen 104 includes a first liquid
crystal panel 104A and a first touch panel 104B and the
second touch screen 1035 includes a second liqud crystal
panel 105A and a second touch panel 105B.

[0048] The first liquid crystal panel 104A and the second
liquid crystal panel 105A display a variety of information as
the upper screen and the lower screen, respectively.

[0049] Each of the first touch panel 104B and the second
touch panel 105B 1s a capacitance touch panel, as described
above.

[0050] The first touch panel 104B has a plurality of
electrostatic sensors (not shown) arranged 1n a lattice shape
on an operation surface. An output value of each of the
plurality of electrostatic sensors 1s changed according to
capacitance changed as a conductor such as a finger comes
close to the operation surface.

[0051] In practice, as shown in FIG. 4, it 1s assumed that
a finger approaches the operation surface of the first touch
panel 104B. At this time, the output value of the electrostatic
sensor located just under the finger 1s, for example, changed
to “10” when a distance between the operation surface and
the finger 1s 30 mm, “20” when the distance 1s 15 mm, “40”
when the distance 1s 5 mm, and “80” as a maximum when
the finger makes contact with the operation surface.

[0052] The CPU 110 acquires the changed output value of
cach electrostatic sensor and the position of each electro-
static sensor from the first touch panel 104B. The CPU 110
discriminates among a portion with which the finger con-
tacts, a portion to which the finger approaches, and a portion
with which the finger does not contact or to which the finger
does not approach, on the operation surface of the first touch
panel 104B based on the output value of each electrostatic
sensor and the position of each electrostatic sensor. In
addition, the portion with which the finger contacts 1is
referred to as a contact portion, the portion to which the
finger approaches 1s referred to as an approach portion, and
the portion with which the finger does not contact or to
which the finger does not approach 1s referred to as a
non-approach portion.

[0053] In detail, as shown in FIG. 5, the CPU 110 dis-
criminates a portion, i which the output value of the
electrostatic sensor 1s equal to or greater than “50”, on the
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operation surface of the first touch panel 104B as the contact
portion. In addition, the CPU 110 discriminates a portion in
which the output value 1s equal to or greater than “20” and
1s less than “50” as the approach portion and discriminates
a portion 1n which the output value 1s less than “20” as the
non-approach portion.

[0054] The CPU 110 discriminates the contact portion, the
approach portion and the non-approach portion on the
operation surface of the first touch panel 104B so as to
specily whether the finger contacts the operation surface or
approaches the operation surface. In addition, 1t 1s possible
to specily where the finger contacts or approaches the
operation surface. At this time, if a contact portion 1s present,
the CPU 110 recognizes, for example, a centroid or a center
(a centroid or a center of a ball of a finger which contacts the
operation surface) of the contact portion as a touch position.
It only an approach portion 1s present, the CPU 110 recog-
nizes, for example, a centroid or a center (a centroid or a
center of a ball of a finger which approaches the operation
surface) as an approach position.

[0055] In addition, the CPU 110 acquires the output value
ol each electrostatic sensor from the first touch panel 104B
every fixed time period and discriminates among the contact
portion, the approach portion and the non-approach portion
so as to detect the transition of the touch position and the
approach position based on the contact portion, the approach
portion and the non-approach portion. The CPU 110 speci-
fies the motion of the finger on the first touch panel 104B
based on the transition.

[0056] The CPU 110 recognizes and receives the touch
operation and the approach operation for the first touch
screen 104 as the operation inputs based on the specified
motion of the finger on the first touch panel 104B.

[0057] The second touch panel 105B has a plurality of
electrostatic sensors (not shown) arranged 1n a lattice shape
on an operation surface, similar to the first touch panel 104B.
[0058] The CPU 110 acquires the output value of each
clectrostatic sensor from the second touch panel 105B every
fixed time, discriminates among a contact portion, an
approach portion and a non-approach portion on the opera-
tion surface of the second touch panel 105B, and detects the
transition of a touch position and an approach position.
[0059] The CPU 110 specifies the motion of the finger on
the second touch panel 105B based on the transition and
recognizes and receives the touch operation and the
approach operation for the second touch screen 105 as the
operation mputs based on the motion of the finger.

[0060] The CPU 110 recognizes and receives the touch
operation and the approach operation for the first touch
screen 104 and the second touch screen 105 as the operation
inputs, and executes processes according to the operation
inputs.

[0061] The CPU 110 recognizes and receives a pressing
operation of an operation key 106 as an operation imnput and
executes a process according to this operation input.

[0062] For example, it 1s assumed that, 1n a state 1n which
a playback button for playing back music data 1s displayed
on the second touch screen 105, a user taps the playback
button.

[0063] If such a touch operation 1s detected, the CPU 110
recognizes and receives the touch operation as an operation
input for playing back the music data, reads the music data
from the non-volatile memory 111, and sends the music data
to a playback unit 113.
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[0064] The playback unit 113 performs a playback process
such as a decoding process, a digital-to-analog conversion
process and an amplification process with respect to the
music data under the control of the CPU 110, obtains a sound
signal, and outputs the sound signal to a headphone terminal
(not shown).

[0065] Thus, the user may listen to music using head-
phones connected to the headphone terminal.

[0066] At this time, the CPU 110 acquires information
such as a song title or an artist name from the read music
data and displays the information, for example, on the first
liquid crystal panel 104A of the first touch screen 104A.
Thus, 1t 1s possible to present the information about the
music which 1s being played back to the user.

[0067] For example, it 1s assumed that, in a state in which
a browser 1con for starting up a web browser 1s displayed on
the second touch screen 104, a user taps the browser icon.
[0068] If such a touch operation 1s detected, the CPU 110
recognizes and receives the touch operation as an operation
input for starting up the web browser and starts up the web
browser.

[0069] The CPU 110 displays a web browser screen on the
first liquad crystal panel 104A and the second liquid crystal
panel 105A and receives page data of a web page from a
server on a network through a network interface 114. The
CPU 110 displays a page image based on the page data on
the web browser screen.

[0070] Thus, the user may browse the web page through
the web browser screen.

[0071] The detailed hardware examples of the contact
detection unit 2 and the approach detection unit 3 of the
information processing device 1 described as the overview
of the present embodiment are the first touch panel 104B and
the second touch panel 105B of the above-described mobile
terminal 100. The detailed hardware example of the control
unit 4 of the information processing device 1 1s the CPU 110
of the mobile terminal 100.

[0072] The mobile terminal 100 not only recognizes and
receives the touch operation and the approach operation as
individual operation inputs, but also recognizes and receives
such operations as a series of operation inputs when such
operations are continuously performed within a predeter-
mined time.

[0073] Heremafter, the operation inputs when the touch
operation and the approach operation are continuously per-
tformed will be described 1n detail.

1-3. Operation Input When Touch Operation and Approach
Operation are Continuously Performed

[0074] As shown in FIG. 6, 1t 1s assumed that an upper half
of the web browser screen 1s displayed on the first touch
screen 104 and a lower half of the web browser screen 1s
displayed on the second touch screen 105.

[0075] At this time, as the contact operations and the
approach operations there are pinch-in, pinch-out, shufile
and the like which are recognized and received by the CPU
110 as the operation inputs.

[0076] Pinch-in refers to an operation for narrowing a
space between two fingers (for example, a thumb and a
forefinger). As shown in (A) of FIG. 7, pinch-in includes
contact pinch-in as a touch operation performed by enabling
two fingers to touch a touch panel and approach pinch-1in as
an approach operation performed by enabling two fingers to
approach a touch panel.
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[0077] Pinch-out refers to an operation for widening a
space between two fingers. As shown i (B) of FIG. 7,
pinch-out includes contact pinch-out as a touch operation
performed by enabling two fingers to touch a touch panel
and approach pinch-out as an approach operation performed
by enabling two fingers to approach a touch panel.

[0078] Shuflile refers to an operation for drawing a zigzag
with one finger. As shown 1n (C) of FIG. 7, shufile includes
only approach shuflle as an approach operation performed
by enabling one finger to approach a touch panel. In addi-
tion, 1 order to maintain compatibility with a general
operation of the related art which performs only a touch
operation as an operation mnput, when one finger touches a
touch panel so as to perform shutile, the CPU 110 does not
recognize contact shuflle, but recognizes general drag.

[0079] As an example of continuously performing the
touch operation and the approach operation, for example,
approach shuflle may be performed after contact pinch-in.

[0080] In practice, as shown 1n FIG. 8, 1t 1s assumed that,
at a certain time t1, contact pinch-in 1s performed as a touch

operation with respect to the first touch screen 104.

[0081] When the contact pinch-1n 1s detected, the CPU 110
recognizes and receives the contact pinch-in as an operation
input for reducing a page image of a web browser screen,
reduces the page image, and displays the reduced page
image on the web browser screen.

[0082] At this time, the CPU 110 sets a reduction ratio of
the page 1mage, for example, 1n a range of 2 to 13 of the
movement amount of two fingers when the contact pinch-in
1s performed. The CPU 110 sets a value (12) obtained by
multiplying a current display scaling factor (for example,
one time) of the page image by the set reduction ratio (for
example, 12) as a new display scaling factor (12) and reduces
the page 1mage.

[0083] Thereafter, 1t 1s assumed that, at a certain time t2,
the user separates the fingers from the first touch screen 104
so as to perform approach shuflle as an approach operation.

[0084] When the approach shufile 1s detected, the CPU
110 determines whether or not the current time t2 1s within
a predetermined time T (about 1 second) from the time tl
when the previous touch operation (contact pinch-in) 1s
performed.

[0085] If the current time t2 when the approach shuflle 1s
performed 1s within the predetermined time T from the time
t1 when the previous touch operation 1s performed, the CPU
110 determines that the current approach operation (ap-
proach shuflle) 1s an operation associated with the previous
touch operation.

[0086] At this time, the CPU 110 recognizes and receives
the approach shuflle as an operation input for returning the
display scaling factor of the page 1mage to a value before
reduction by the previous contact pinch-in and returns the
display scaling factor of the page image to the value (that 1s,
one time) before reduction.

[0087] In contrast, as shown 1n FIG. 9, 1t 1s assumed that
the current time t2 which the approach shuflle 1s performed
exceeds the predetermined time T from the time t1 when the
previous touch operation 1s performed. In this case, the CPU
110 determines that the current approach operation (ap-
proach shuflle) 1s independent of the previous touch opera-
tion.

[0088] At this time, the CPU 110 recognizes and receives
the approach shuflle as an operation input returned to the
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previous page image and displays the previous page image
on the web browser screen 1nstead of the currently displayed
page 1mage.

[0089] When the approach shuflle 1s performed within the
predetermined time T after the contact pinch-in, the CPU
110 recognizes and receives the approach shufile as a series
of operation 1nputs continued to the previous contact pinch-
n.

[0090] When the approach shuflle 1s performed after the
predetermined time T after the contact pinch-in, the
approach shuflle 1s recognized and received as an operation
input independent of the previous contact pinch-in.

[0091] As another example of continuously performing
the touch operation and the approach operation, for example,
approach shuflle may be performed after contact pinch-out.
[0092] In practice, 1t 1s assumed that, at a certain time t1,
contact pinch-out 1s performed as a touch operation with
respect to the first touch screen 104 (not shown) by the user.
[0093] When the contact pinch-out 1s detected, the CPU
110 recognizes and receives the contact pinch-out as an
operation mput for enlarging a page 1mage of a web browser
screen, enlarges the page 1mage, and displays the enlarged
page 1mage on the web browser screen.

[0094] At this time, the CPU 110 sets an enlargement ratio,
for example, 1n a range of two times to three times the
movement amount of two fingers when the contact pinch-out
1s performed. The CPU 110 sets a value (two times) obtained
by multiplying a current display scaling factor (for example,
one time) of the page 1image by the set enlargement ratio (for
example, two times) as a new display scaling factor (two
times) and enlarges the page image.

[0095] Thereatter, 1t 1s assumed that, at a certain time t2,
the user separates the fingers from the first touch screen 104
so as to perform approach shuflle as an approach operation.
[0096] When the approach shuflle 1s detected, the CPU
110 determines whether or not the current time t2 1s within
a predetermined time T (about 1 second) from the time t1
when the previous touch operation (contact pinch-out) 1s
performed.

[0097] If the current time t2 when the approach shuflle 1s
performed 1s within the predetermined time T from the time
t1 when the previous touch operation 1s performed, the CPU
110 determines that the current approach operation (ap-
proach shuflle) 1s an operation associated with the previous
touch operation.

[0098] At this time, the CPU 110 recognizes and receives
the approach shuflle as an operation input for returning the
display scaling factor of the page image to a value before
enlargement by the previous contact pinch-out and returns
the display scaling factor of the page image to the value (that
1s, one time) before enlargement.

[0099] In contrast, 1f the current time t2 which the
approach shuflle 1s performed exceeds the predetermined
time T from the time t1 when the previous touch operation
1s performed, the CPU 110 determines that the current
approach operation (approach shufile) 1s independent of the
previous touch operation.

[0100] At this time, the CPU 110 recognizes and receives
the approach shuflle as an operation input returned to the
previous page image and displays the previous page image
on the web browser screen 1nstead of the currently displayed
page 1mage.

[0101] When the approach shuflle 1s performed within the
predetermined time T after the contact pinch-out, the CPU
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110 recognizes and receives the approach shuflle as a series
of operation inputs continued to the previous contact pinch-
out.

[0102] When the approach shuflle 1s performed after the
predetermined time T after the contact pinch-out, the
approach shuflle 1s recognized and received as an operation
input independent of the previous contact pinch-out.
[0103] As another example of continuously performing
the touch operation and the approach operation, for example,
approach pinch-out may be performed after contact pinch-
out.

[0104] In practice, as shown 1n FIG. 10, 1t 1s assumed that,
at a certain time t1, contact pinch-out 1s performed as a touch
operation with respect to the first touch screen 104 by the
user.

[0105] When the contact pinch-out 1s detected, the CPU
110 recognizes and receives the contact pinch-out as an
operation input for enlarging a page image of a web browser
screen, enlarges the page image, and displays the enlarged
page 1mage on the web browser screen, as described above.
[0106] At this time, the CPU 110 sets an enlargement ratio,
for example, 1n a range of two times to three times the
movement amount of two fingers when the contact pinch-out
1s performed. The CPU 110 sets a value (two times) obtained
by multiplying a current display scaling factor (for example,
one time) of the page image by the set enlargement ratio (for
example, two times) as a new display scaling factor (two
times) and enlarges the page image.

[0107] Thereatfter, 1t 1s assumed that, at a certain time t2,
the user separates the fingers from the first touch screen 104
so as to perform approach pinch-out as an approach opera-
tion.

[0108] When the approach pinch-out is detected, the CPU
110 determines whether or not the current time t2 1s within
a predetermined time T from the time t1 when the previous
touch operation (contact pinch-out) 1s performed.

[0109] If the current time t2 when the approach pinch-out
1s performed 1s within the predetermined time T from the
time t1 when the previous touch operation 1s performed, the
CPU 110 determines that the current approach operation
(approach pinch-out) 1s an operation associated with the
previous touch operation.

[0110] At thus time, the CPU 110 recognizes and receives
the approach pinch-out as an operation input for more finely
setting the enlargement ratio of the page image enlarged by
the previous contact pinch-out and more finely sets the
enlargement ratio of the page image.

[0111] At this time, the CPU 110 more finely sets the
enlargement ratio, for example, 1n a range of +0.2 times to
+0.3 times of the movement amount of two fingers when the
contact pinch-out 1s performed. The CPU 110 sets a value
(2.3 times) obtained by adding the set enlargement ratio (for
example, +0.3 times) to a current display scaling factor (for
example, two times) of the page image as a new display
scaling factor (2.3 times) and enlarges the page image.
[0112] In contrast, 1 the current time t2 which the
approach pinch-out 1s performed exceeds the predetermined
time T from the time t1 when the previous touch operation
1s performed, the CPU 110 determines that the current
approach operation (approach pinch-out) 1s independent of
the previous touch operation. At this time, the CPU 110 does
not receive the approach pinch-out as an operation input.
[0113] When the approach pinch-out 1s performed within
the predetermined time T after the contact pinch-out, the
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CPU 110 recognizes and receives the approach pinch-out as
an operation input associated with the previous contact
pinch-out.

[0114] As described up to now, the mobile terminal 100
recognizes and receives not only the touch operation but also
the approach operation as the operation input with respect to
the first touch panel 104B and the second touch panel 105B.
[0115] Accordingly, in the mobile terminal 100, 1t 1s
possible to perform various operation inputs, compared with
the case where only the touch operation 1s recognized and
received as the operation iput.

[0116] In the mobile terminal 100, the approach operation
1s recognized and received as the operation mput 1n addition
to the touch operation. In addition, when the touch operation
and the approach operation are continuously performed
within the predetermined time T, these operations are rec-
ognized and received as a series of operation 1nputs.
[0117] Theretore, in the mobile terminal 100, 1t 1s possible
to recognize and receive the touch operation and the
approach operation as individual operation mputs and to
perform an operation input obtained by combining such
operations. As a result, 1t 1s possible to perform various
operation inputs.

[0118] As described above, 1in the mobile terminal 100,
when a specific approach operation (for example, approach
shutlle) 1s performed within the predetermined time T after
the touch operation, a process of returning to a state before
the process of the touch operation 1s executed, 1s executed.
[0119] For example, even when a button for returning to
an original state, which 1s displayed on the screen, 1s not
touched, 1t 1s possible to return a state just before the touch
operation by one approach operation.

[0120] In the mobile terminal 100, after a touch operation
for enlarging/reducing an image or the like, when the
approach operation of the same motion as the touch opera-
tion 1s performed within the predetermined time T, the same
process (enlargement/reduction) 1s executed by a change
ratio different from that of the touch operation.

[0121] Therefore, for example, after the 1image 1s roughly
enlarged/reduced by the touch operation, the size of the
image may be finely adjusted by the approach operation.

1-4. Procedure of Receiving Operation Input

[0122] Next, a detailed procedure (this 1s also referred to
as an operation mput reception process) of recognmzing and
recelving an operation input by the mobile terminal 100 wall
be described using the flowchart shown in FIG. 11. The
operation input reception procedure R11 shown 1n FIG. 11
1s a procedure executed according to a program stored 1n the
non-volatile memory 111 by the CPU 110 of the mobile
terminal 100.

[0123] The CPU 110 starts the operation input reception
procedure RT1, for example, when the mobile terminal 100
1s powered on, and transitions to step SP1. In step SP1, the
CPU 110 determines whether or not the contact of the finger
with the first touch panel 104B or the second touch panel
105B 1s detected.

[0124] For example, if a positive result 1s obtained 1n step
SP1 by the detection of the contact of the finger with the first
touch panel 104B, the CPU 110 transitions to step SP2.
[0125] In step SP2, the CPU 110 detects a touch operation
and transitions to next step SP3. In step SP3, the CPU 110
determines whether or not the touch operation (for example,
the above-described contact pinch-in, contact pinch-out, or
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the like) corresponding to the operation mnput 1s detected in
step SP2 of the previous stage.

[0126] If the touch operation corresponding to the opera-
tion 1mnput 1s detected 1n step SP2 of the previous stage and
thus a positive result 1s obtained in step SP3, the CPU 110
sets a timer for measuring the above-described predeter-
mined time T and transitions to step SP4.

[0127] In step SP4, the CPU 110 recognizes and receives
the touch operation detected 1n step SP2 as an operation
input and 1ssues a command (for example, a command for
reducing a page image) corresponding to the operation
input. As a result, a process (for example, a process of
reducing the page image) corresponding to the command 1s
executed. The CPU 110 returns to step SP1 again. If a
negative result 1s obtained 1n the above-described step SP3
(that 1s, 1f the touch operation detected in step SP2 1s not the
touch operation corresponding to the operation input), the
CPU 110 returns to step SP1 again.

[0128] If the contact of the finger 1s not detected and thus
a negative result 1s obtained 1n the above-described step SP1,
the CPU 110 transitions to step SPS.

[0129] In step SPS, the CPU 110 determines whether or
not the approach of the finger to the first touch panel 104B
or the second touch panel 105B 1s detected.

[0130] If, for example, the approach of the finger to the
first touch panel 104B 1s detected and a positive result 1s
obtained 1n step SP5, the CPU 110 transitions to step SP6.
[0131] In step SP6, the CPU 110 detects an approach
operation and transitions to next step SP7. In step SP7, the
CPU 110 determines whether or not the approach operation
(for example, the above-described approach pinch-out,
approach shuflle, or the like) corresponding to the operation
input 1s detected 1n step SP6 of the previous stage.

[0132] If the approach operation corresponding to the
operation mput 1s detected 1n step SP6 of the previous stage
and thus a positive result 1s obtained 1n step SP7, the CPU
110 transitions to step SP8.

[0133] In step SP8, the CPU 110 determines whether or
not the current time 1s within the predetermined time T from
the time when the touch operation corresponding to the
previous operation nput 1s detected, based on the output of
the timer.

[0134] If the current time 1s within the predetermined time
T from the time when the touch operation corresponding to
the previous operation iput 1s detected and thus a positive
result 1s obtained 1n step SP8, the CPU 110 transitions to step
SP9.

[0135] In step SP9, the CPU 110 recognizes and receives

the detected approach operation as the series of operation
inputs continued to the previous touch operation and 1ssues
a command (for example, a command for returning the
display scaling factor of the page 1mage to a value belore
reduction) corresponding to the operation input. As a result,
a process (for example, a process of returming the display
scaling factor of the page image to the value before reduc-
tion) corresponding to the command 1s executed. Then, the
CPU 110 resets the timer and returns to step SP1 again.
[0136] If the current time exceeds the predetermined time
T from the time when the touch operation corresponding to
the previous operation input 1s detected and thus a negative
result 1s obtained in the above-described step SP8, the CPU
110 transitions to step SP10.

[0137] Instep SP10, the CPU 110 recognizes and receives

the detected approach operation as an independent operation
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input and 1ssues a command (for example, a command for
returning to a previous page) corresponding to the operation
input. As a result, a process (for example, a process of
returning to the previous page) corresponding to the com-
mand 1s executed. Then, the CPU 110 resets the timer and
then returns to step SP1 again. If a negative result 1s obtained
in the above-described step SP7 (that 1s, 1f the approach
operation detected 1n step SP6 1s not the approach operation
corresponding to the operation input), the CPU 110 returns
to step SP1 again.

[0138] The CPU 110 of the mobile terminal 100 receives
the touch operation and the approach operation as the
operation 1nput by the operation input reception procedure

RT1.

1-5. Operation and Effect

[0139] In the above configuration, the CPU 110 of the
mobile terminal 100 monitors the output values of the
capacitance type first touch panel 104B and second touch
panel 105B so as to recognize the touch operation and the
approach operation thereof.

[0140] Ifthe touch operation for the first touch panel 1048
or the second touch panel 105B 1s detected, the CPU 110
recognizes and receives the touch operation as the operation
input and executes the process corresponding to the opera-
tion 1nput.

[0141] If the approach operation for the first touch panel
104B or the second touch panel 105B 1s detected within the
predetermined time T after the touch operation 1s detected,
the CPU 110 recognizes and receives the approach operation
as the series operation input continued to the previous touch
operation.

[0142] In contrast, if the approach operation i1s detected
when exceeding the predetermined time T after the touch
operation 1s detected, the CPU 110 recognizes and receives
the approach operation as the operation input independent of
the previous touch operation.

[0143] Accordingly, in the mobile terminal 100, by rec-
ogmzing and receiving the approach operation as the opera-
tion iput 1 addition to the touch operation, 1t 1s possible to
increase the types of the operation mputs and to perform
various operation nputs, compared with the apparatus for
performing only the touch operation as the operation input.
[0144] In the mobile terminal 100, the approach operation
1s recognized and received as the operation mput 1n addition
to the touch operation. In addition, when the touch operation
and the approach operation are continuously performed
within the predetermined time T, these operations are rec-
ognized as a series of operation inputs.

[0145] Therefore, 1n the mobile terminal 100, 1t 1s possible
to recognize and receive the touch operation and the
approach operation as individual operation mputs and to
perform an operation input obtained by combiming such
operations. As a result, 1t 1s possible to perform various
operation inputs.

[0146] In the mobile terminal 100, the approach operation
1s recognized and received as the operation 1nput 1n a state
in which the general touch operation (pinch-in, pinch-out,
drag, tap, or the like) of the related art 1s added to such a
touch operation without change.

[0147] Theretfore, the mobile terminal 100 may be easily
operated even by a user who 1s familiar with the general
touch operation of the related art. As a result, various
operation mputs and easy operation are compatible.
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[0148] By the above configuration, since the mobile ter-
minal 100 recognizes the touch operation and the approach
operation which are continuously performed within the
predetermined time T as a series ol operation inputs, 1t 1s
possible to 1ncrease the types of the operation mnputs, com-
pared with the case where only the touch operation is
performed as the operation iput. Accordingly, the mobile
terminal 100 may perform various operation nputs com-
pared with the related art.

2. Other Embodiment

2-1. Other Embodiment 1

[0149] In the above-described embodiment, within the
predetermined time T, when the approach shuflle i1s per-
formed after the contact pinch-in or contact pinch-out or
when the approach pinch-out 1s performed after the contact
pinch-out, these operations are received as the series of
operation inputs.

[0150] The present invention 1s not limited thereto and a
combination of the other various touch operations and
approach operations may be received as the series of opera-
tion 1nputs.

[0151] For example, as shown 1n FIG. 12, the case where
approach hold 1s performed after contact drag will be
described. Contact drag refers to a touch operation for
touching one finger on a touch panel and moving (that 1s,
sliding) the finger 1n a certain direction. Approach hold 1s an
approach operation for approaching a touch panel with one
finger and stopping the finger.

[0152] For example, in a state 1n which a part of a list of
artist names acquired from music data 1s displayed on the
first touch screen 104, the user performs the contact drag
with respect to the first touch screen 104.

[0153] When the contact drag i1s detected, the CPU 110
recognizes and receives the contact drag as an operation
input for scrolling the list and scrolls the list according to the
speed, distance and direction of the contact drag.

[0154] Thereatter, 1t 1s assumed that the user separates the
finger from the first touch screen 104 within the predeter-
mined time T and performs the approach hold.

[0155] When the approach hold 1s detected, the CPU 110
recognizes and receives the approach hold as an operation
input for continuing to scroll the list by the previous contact
drag and continues to scroll the list.

[0156] At this time, the CPU 110 continues to scroll the
list at the same speed and 1n the same direction as the scroll

of the list by the previous contact drag, during the approach
hold.

[0157] Accordingly, for example, 11 the list 1s scrolled by
several screens, the drag 1s repeatedly performed several
times 1n the related art. However, 1in the mobile terminal 100,
since only one contact drag and approach hold 1s performed,
it 1s possible to reduce user burden.

[0158] When the approach operation for separating and
stopping the finger 1s performed after the touch operation, a
process (for example, scrolling) performed by the touch
operation may be continuously performed.

2-2. Other Embodiment 2

[0159] In the above-described embodiment, when the
approach operation 1s performed within the predetermined
time T after the touch operation, these are received as the
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series of operation mputs. The present invention 1s not
limited thereto. When the touch operation 1s performed
within the predetermined time T after the approach opera-
tion, these may be received as the series of operation imputs.

[0160] For example, as shown 1n FIG. 13, the case where
a tap 1s performed as the touch operation after approach drag
as the approach operation will be described. Approach drag
refers to an approach operation for approaching a touch
panel with one finger and moving the finger in a certain
direction.

[0161] It 1s assumed that a software keyboard 1s displayed
on the first touch screen 104 or the second touch screen 105.
In keys configuring the software keyboard, keys for display-
ing a plurality of inputtable characters are included.

[0162] For example, in a key (this 1s also referred to as an
M key) for mainly mputting “M”, “M” 1s displayed 1n a
center thereot, “?” 1s displayed 1n an upper end thereof, and
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> 1s displayed at a left end thereof.

[0163] At this time, 1t 1s assumed that, for example, the
user moves their finger by a predetermined amount 1n an
upper direction of the screen (a Y direction of the drawing)
on the M key, performs approach drag for returning to an
original state, and then taps the M key within the predeter-
mined time T.

[0164] When the approach drag and the tap are continu-
ously detected, the CPU 110 recognizes and receives the
approach drag and the tap as the series of operation inputs
for inputting “?” displayed on the upper end of the M key
and 1ssues a command for inputting the character “?”. As a
result, the character “?” 1s input to the mobile terminal 100.

[0165] In contrast, 1t 1s assumed that the user moves the
finger by a predetermined amount 1n a left direction (an X
direction of the drawing) of the screen on the M key,
performs approach drag for returning to an original state,
and taps the M key within the predetermined time T.

[0166] When the approach drag and the tap are continu-
ously detected, the CPU 110 recognizes and receives the
approach drag and the tap as the series of operation mputs
for inputting *“,” displayed on the left end of the M key and
1ssues a command for inputting the character “,”. As a resullt,
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the character *,” 1s 1input to the mobile terminal 100.

[0167] It 1s assumed that the user does not perform the
approach drag on the M key and taps the M key.

[0168] In this case, when the tap 1s detected, the CPU 110
recognizes and receives the tap as the operation 1nput for
inputting “M” displayed on the center of the M key and
issues a command for inputting the character “M”. As a
result, the character “M” 1s mput to the mobile terminal 100.

[0169] In the mobile terminal 100, by performing the
approach drag in the upper direction or the left direction just
betore tapping the M key, 1t 1s possible to selectively input
the character other than “M” allocated to the M key.

[0170] Accordingly, in the mobile terminal 100, it 1s
possible to 1nput a plurality of characters using one key by
combination of the direction of the approach drag and the
tap. Therefore, 1t 1s possible to reduce the number of keys
displayed on the screen and, as a result, to efliciently use the
screen. In addition, it 1s possible to realize an ntuitively
simpler operation, compared with the case where a shift key
or the like 1s touched so as to switch a character inputtable
by each key.

[0171] The present mnvention 1s not limited to such a
character iput, and the continuous operation of the
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approach drag and the tap may be the other various opera-
tions and may be applied to, for example, a web browser
operation.

[0172] In practice, for example, an upper half of the web
browser screen 1s displayed on the first touch screen 104 and
a lower half of the web browser screen 1s displayed on the
second touch screen 105.

[0173] At this time, as shown 1n FIG. 14, 1t 1s assumed that
the user moves the finger by a predetermined amount in a
right direction (an X direction of the drawing) of the screen
on a link displayed on the lower half of the web browser
screen, performs approach drag for returning to an original
state, and taps the link within the predetermined time T.
[0174] When the approach drag and the tap are continu-
ously detected, the CPU 110 recognizes and receives the
approach drag and the tap as a series of operation inputs for
opening a page of a link destination by the tap and 1ssues a
command for opening the page of the link destination by the
tap. As a result, on the first touch screen 104 and the second
touch screen 105, the page image of the page of the link
destination 1s displayed by the tap.

[0175] In contrast, as shown 1n FIG. 15, 1t 1s assumed that
the user moves their finger by a predetermined amount in the
upper direction (the Y direction of the drawing) of the screen
on the link displayed in the lower half of the web browser
screen, performs approach drag for returning to an original
state, and taps the link within the predetermined time T.
[0176] When the approach drag and the tap are continu-
ously detected, the CPU 110 recognizes and receives the
approach drag and the tap as a series of operation inputs for
opening a page of a link destination on an upper screen and
1ssues a command for opening the page of the link destina-
tion on the upper screen. As a result, the display content of
the second touch screen 105 1s not changed and the page
image of the page of the link destination 1s displayed only on
the first touch screen 104.

[0177] In the mobile terminal 100, by performing the
approach drag in the upper direction or the right direction
just before tapping the link, it 1s possible to open the page
of the link destination using a certain opening method
(whether the page 1s opened on the upper screen or 1s opened
by the tap).

[0178] In the mobile terminal 100, a combination of the
touch operation and the approach operation received as the
series of operation inputs 1s registered and, when the touch
operation and the approach operation are performed by the
registered combination, these operations are received as the
series ol operation inputs.

[0179] Such a combination and the operation 1nput corre-
sponding to the combination may be registered by the user.
Thus, the user may customize the operation of the mobile
terminal 100 so as to facilitate the use of the mobile terminal.

2-3. Other Embodiment 3

[0180] In the above-described embodiment, when the
approach operation 1s performed within the predetermined
time T after the touch operation for the first touch screen 104
or the second touch screen 105, these operations are received
as the series of operation inputs.

[0181] The present invention 1s not limited thereto and, for
example, when the approach operation for a touch screen
subjected to the touch operation 1s performed within the
predetermined time T after the touch operation, these opera-
tions may be received as the series ol operation inputs.
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[0182] In addition, for example, when the approach opera-
tion 1s performed within a predetermined range centered on
a touch position subjected to the touch operation after the
touch operation, these operations may be recognized and
received as the series of operation inputs.

2-4. Other Embodiment 4

[0183] In the above-described embodiment, when a touch
operation and an approach operation are continuously per-
formed within the predetermined time T without depending
on which operation 1s performed, these operations are
received as the series of operation inputs.

[0184] The predetermined time T 1s only exemplary and
the point 1s to receive the operations as the series of
operation inputs when a touch operation and an approach
operation are continuously performed within the set prede-
termined time. The present invention 1s not limited thereto
and the predetermined time T may be set with respect to each
operation. For example, the predetermined time T may be set
to 5 seconds after contact pinch-out and 1 second after
contact drag.

[0185] The present invention 1s not limited thereto. For
example, the predetermined time T may not be set and, when
specific touch operation and approach operation are con-
tinuously performed, these operations may be recognized
and received as the series of operation inputs.

2-5. Other Embodiment 5

[0186] In the above-described embodiment, the present
invention 1s applied to the mobile terminal 100 having the
capacitance type first touch panel 104B and second touch
panel 105B.

[0187] The present invention 1s not limited thereto. The
present invention 1s applicable to an apparatus including the
other various operation input devices, such as an optical
sensing touch screen including an optical sensor 1n a liquid
crystal panel, 1f 1t 15 an operation input device capable of
detecting the contact and approach of a finger (indicator).
[0188] The present invention 1s applicable to an apparatus
including the other various display devices, such as an
organic Electro Luminescence (EL) panel, instead of the first

liquid crystal panel 104 A and the second liquid crystal panel
105A.

2-6. Other Embodiment 6

[0189] In the above-described embodiment, the present
invention 1s applied to the mobile terminal 100 having two
screens, that 1s, the first touch screen 104 and the second
touch screen 105.

[0190] The present invention 1s not limited thereto and the
present invention 1s applicable to, for example, an apparatus
having one screen, that is, one touch screen.

2-7. Other Embodiment 7

[0191] In the above-described embodiment, the first touch
panel 104B and the second touch panel 105B functioning as
the contact detection unit 2 and the approach detection unit
3 are provided 1n the mobile terminal 100 as the information
processing device 1. The CPU 110 1s provided as the control
unit 4 of the information processing device 1.

[0192] The present invention 1s not limited thereto. If the
same function 1s performed, each unit of the above-de-
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scribed mobile terminal 100 may be configured by a variety
ol other hardware or software.

[0193] The present invention 1s not limited to the mobile
terminal 100 and 1s applicable to various apparatuses such as
a digital still camera, a stationary personal computer, a
games machine, a mobile audio player or a mobile tele-
phone.

2-8. Other Embodiment &

[0194] In the above-described embodiment, a program for
executing a variety of processes 1s written 1n the non-volatile
memory 111 of the mobile terminal 100.

[0195] The present invention 1s not limited thereto. For
example, a slot of a storage medium such as a memory card
may be provided in the mobile terminal 100 and the CPU
110 may read and execute a program from the storage
medium 1nserted 1nto the slot. In addition, the CPU 110 may
install the program read from the storage medium in the
non-volatile memory 111. In addition, the CPU 110 may
download the program from an apparatus on a network
through a network I/F 114 and install the program 1in the
non-volatile memory 111.

2-9. Other Embodiment 9

[0196] In addition, the present invention 1s not limited to
the above-described embodiment and the other embodi-
ments. That 1s, the present invention 1s applicable to an
arbitrary combination of a part or all of the above-described
embodiment and the other embodiments or a part extracted
from the above-described embodiment and the other
embodiments.

[0197] It should be understood by those skilled 1n the art
that various modifications, combinations, sub-combinations
and alterations may occur depending on design requirements
and other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

1. (canceled)

2. An miformation processing apparatus comprising:
circuitry configured to control:

detecting a touch scroll operation 1n which an operating
object moves 1n a first direction in contact with an
operation surface, and a proximity scroll operation in
which the operating object hovers at a predetermined
position over the operation surface, and

scrolling a content displayed on the operation surface
(a) at a speed corresponding to a move speed of the
operating object 1n a case that the touch scroll
operation 1s detected, and (b) at a predetermined
speed 1n a case that the proximity scroll operation 1s
detected.

2. The information processing apparatus of claim 2,
wherein the operation surface 1s a touch panel.
3. The mformation processing apparatus of claim 2,

wherein the predetermined scroll speed 1s a constant
speed.

4. The mformation processing apparatus of claim 2,
wherein the operating object comprises a touch pen.
5. The information processing apparatus of claim 2,

wherein the circuitry comprises a central processing unit
in communication with a memory that stores a program
that causes the central processing unit to control detect-
ing and scrolling.
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6. The mnformation processing apparatus of claim 5,
wherein the central processing unit controls detecting
based on an output value of one or more sensors.
7. The information processing apparatus of claim 2,
wherein the circuitry 1s configured to detecting a touch
hold operation 1n which the operating object remains a
fixed position relative to the operation surface.
8. A mobile terminal, comprising:
a touch sensitive display; and
circuitry configured to control:
detecting a touch scroll operation 1n which an operating
object moves 1n a first direction in contact with an
operation surface, and a proximity scroll operation in
which the operating object hovers at a predetermined
position over the operation surface, and
scrolling a content displayed on the operation surface
(a) at a speed corresponding to a move speed of the
operating object 1mn a case that the touch scroll
operation 1s detected, and (b) at a predetermined
speed 1n a case that the proximity scroll operation 1s
detected.
9. The mobile terminal of claim 8,
wherein the operation surface 1s a touch panel.
10. The mobile terminal of claim 8,
wherein the predetermined scroll speed 1s a constant
speed.
11. The mobile terminal of claim 8,
wherein the operating object comprises a touch pen.
12. The mobile terminal of claim 8,
wherein the circuitry comprises a central processing unit
in communication with a memory that stores a program
that causes the central processing unit to control detect-
ing and scrolling.
13. The mobile terminal of claim 12,
wherein the central processing unit controls detecting
based on an output value of one or more sensors.
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14. The mobile terminal of claim 8,

wherein the circuitry 1s configured to detecting a touch
hold operation 1n which the operating object remains a
fixed position relative to the operation surface.

15. A non-transistory computer readable storage medium
configured to store programming instructions executable by
a processor, the programming instructions causing the pro-
cessor to control:

detecting a touch scroll operation 1n which an operating

object moves 1n a first direction in contact with an
operation surface, and a proximity scroll operation 1n
which the operating object hovers at a predetermined
position over the operation surface, and

scrolling a content displayed on the operation surface (a)

at a speed corresponding to a move speed of the
operating object 1n a case that the touch scroll operation
1s detected, and (b) at a predetermined speed 1n a case
that the proximity scroll operation 1s detected.

16. The non-transistory computer readable storage
medium of claim 15, further comprising;:

detecting a touch hold operation 1n which the operating

object remains a fixed position relative to the operation
surtace.

17. A method comprising:

detecting a touch scroll operation 1n which an operating

object moves 1n a first direction in contact with an
operation surface, and a proximity scroll operation 1n
which the operating object hovers at a predetermined
position over the operation surface, and

scrolling a content displayed on the operation surface (a)

at a speed corresponding to a move speed of the
operating object 1n a case that the touch scroll operation
1s detected, and

(b) at a predetermined speed 1n a case that the proximity

scroll operation 1s detected.
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