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INFORMATION PROCESSING APPARATUS
AND RECORDING MEDIUM RECORDING
INFORMATION PROCESSING PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based upon and claims the ben-
efit of priority of the prior Japanese Patent Application No.
2014-079478, filed on Apr. 8, 2014, the entire contents of
which are incorporated herein by reference.

FIELD

[0002] The present invention relates to an information pro-
cessing apparatus and an information processing program
capable of selecting characters displayed on a screen.

BACKGROUND

[0003] FIG. 1 and FIG. 2 are diagrams each illustrating an
example of a method of selecting characters on a display
screen of a mobile terminal including a touch panel. In FIG. 1
and FIG. 2, a region selected by a user is different in back-
ground color from the other region, and is highlighted.
[0004] Inthe example illustrated in FIG. 1, a rectangle that
encompasses an entire track of a finger of the user on the
touch panel is determined as the region selected by the user,
and characters included in the region are determined to be
selected. For example, in the case where the user touches the
touch panel along a track indicated by an arrow in FIG. 1, a
region including characters A, B, C, D, and E is highlighted as
a selection target region so as to encompass the entire track.
The selection target region is a region that is determined to be
selected through a selection operation by the user. The selec-
tion target region is an example of a “selected region”.
[0005] The example illustrated in FIG. 2 is a character
selection process by a front-end processor (FEP) of a general
touch panel. In the character selection process by the FEP, for
example, the user touches (long taps) the touch panel for a
predetermined period of time, whereby a predetermined
range in the same row as the touched position as a reference is
selected. The user can select characters by moving pointers
respectively displayed at a starting point and a finishing point
in the selected range.

[0006] For example, in the case where the user moves the
pointer at the finishing point along a track indicated by an
arrow in FIG. 2, characters continuous in units of one row are
selected, and a row including the characters A and D, a row
including the character B, and a row including the characters
E and C are highlighted as the selection target region as
illustrated in FIG. 2.

PATENT DOCUMENT

[0007] [Patentdocument 1] Japanese Patent Laid-Open No.
6(1994)-131111

[0008] Unfortunately, character selection processes
through conventional touch panel operations has the follow-
ing problem. For example, in the examples illustrated in FIG.
1 and FIG. 2, in the case where the user desires to select the
characters A, B, and C and where his/her touch track passes
on the characters A, B, and C as indicated by the arrows in
FIG. 1 and FIG. 2, the undesired characters D and E are also
selected in both the cases of FIG. 1 and FIG. 2.

[0009] Moreover, in the character selection processes in the
examples illustrated in FIG. 1 and FIG. 2, if the user repeats
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anoperation of selecting one of the characters A, B, and C and
ending the character selection, the user can select the charac-
ters A, B, and C with the characters D and E not being
included. This method however troubles the user.

SUMMARY

[0010] Anaspect of the present invention provides an infor-
mation processing apparatus including: a processor; a touch
panel; and a display, in which the processor receives input of
touch coordinates through the touch panel, the processor
determines, as a selected region, a character region from
among a plurality of character regions in units of a predeter-
mined number of characters on a screen that is currently
displayed on the display and includes characters in a plurality
of rows, the character region overlapping a touch track that is
obtained by connecting the touch coordinates in order of
inputting and continues in a plurality of rows, and the proces-
sor performs a predetermined process on the selected region.
[0011] The object and advantages of the invention will be
realized and attained by means of the elements and combina-
tions particularly pointed out in the claims.

[0012] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are not restrictive of the invention.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG. 1 is a diagram illustrating an example of a
method of selecting characters on a display screen of amobile
terminal including a touch panel;

[0014] FIG. 2 is a diagram illustrating an example of a
method of selecting characters on a display screen of amobile
terminal including a touch panel;

[0015] FIG. 3 is a diagram illustrating an example of a
character selection process through a touch panel operation
according to a first embodiment;

[0016] FIG. 4 is a diagram illustrating an example of a
hardware configuration of a mobile terminal;

[0017] FIG. 5 is a diagram illustrating an example of a
function configuration of the mobile terminal;

[0018] FIG. 6 illustrates one of display screen examples of
the mobile terminal;

[0019] FIG. 7is adiagram illustrating an example of a relief
process 1 for a character excluded from selection;

[0020] FIG. 8is adiagram illustrating an example of arelief
process 2 for a character excluded from selection;

[0021] FIG. 9A illustrates an example of a flowchart of a
determination process for a selection target region by a deter-
mination unit;

[0022] FIG. 9B illustrates an example of the flowchart of
the determination process for the selection target region by
the determination unit; and

[0023] FIG. 9C illustrates an example of the flowchart of
the determination process for the selection target region by
the determination unit.

DESCRIPTION OF EMBODIMENT

[0024] Hereinafter, an embodiment of the present invention
is described with reference to the drawings. A configuration
of'the following embodiment is given as an example, and the
present invention is not limited to the configuration of the
embodiment.
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First Embodiment

[0025] FIG. 3 is a diagram illustrating an example of a
character selection process through a touch panel operation
according to a first embodiment. In the first embodiment, a
mobile terminal 1 performs a character recognition process
on, for example, a rectangle that encompasses an entire touch
track inputted through a touch panel, and acquires, for each
character in the rectangle, a character rectangle including
each character in units of one character. The mobile terminal
1 detects character rectangles that overlap with the touch
track, as a selection target region.

[0026] For example, in the case where a touch track indi-
cated by a dotted line in FIG. 3 is inputted, the mobile termi-
nal 1 detects a rectangle 40 that encompasses the entire touch
track, and performs the character recognition process on the
rectangle 40. As a result of the character recognition process,
respective character rectangles 41, 42, 43, 44, and 45 of
characters A, B, C, D, and E are detected. The mobile terminal
1 detects, as the selection target region, the character rect-
angles 41,42, and 43 of the characters A, B, and C that overlap
with the touch track, from among the detected character rect-
angles.

[0027] The character rectangles 44 and 45 of the characters
D and E that do not overlap with the touch track are not
included in the selection target region, and hence a user can
easily select the characters A, B, and C. Moreover, the mobile
terminal 1 according to the first embodiment can detect a
character region selected by the user, as desired by the user.
Note that the rectangle 40 that encompasses the entire touch
track and the character rectangles 41 to 45 are not displayed
on a display.

[0028] Inthe first embodiment, in a coordinate system on a
display screen of the mobile terminal 1, the horizontal direc-
tion in FIG. 3 is an X axis, and the vertical direction in FIG. 3
isaY axis. Moreover, facing the sheet of FIG. 3, the upper left
vertex on the display screen is defined as an origin O. Facing
the sheet of FIG. 3, the right direction from the origin O is a
+X direction, and the left direction therefrom is a —=X direc-
tion. Facing the sheet of FIG. 3, the lower direction from the
origin O is a +Y direction, and the upper direction therefrom
is a —Y direction. Note that the definition of the coordinate
system on the display screen of the mobile terminal 1 is not
limited thereto.

[0029] FIG. 4 is a diagram illustrating an example of a
hardware configuration of the mobile terminal 1. The mobile
terminal 1 is, for example, a computer including a touch
panel, such as a smartphone, a tablet terminal, a portable
game machine, and a music player. The mobile terminal 1
includes a central processing unit (CPU) 101, a storage unit
102, a touch panel 103, a display 104, a wireless unit 105, an
audio input/output unit 106, a speaker 107, a microphone 108,
and an antenna 110. The mobile terminal 1 is an example of an
“information processing apparatus”.

[0030] The storage unit 102 includes a random access
memory (RAM) 102A and a non-volatile memory 102B. The
RAM 102A is, for example, a volatile memory such as a
DRAM, and provides a work area to the CPU 101. The
non-volatile memory 102B is, for example, a flash memory,
and stores data and the like used by an operating system (OS),
various programs, and execution of the programs.

[0031] The non-volatile memory 102B stores therein a
character recognition engine, a rectangle detection program,
and a character selection determination program. The char-
acter recognition engine is, for example, middleware for rec-
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ognizing characters through optical character recognition
(OCR). The rectangle detection program is a program for
detecting a rectangle that encompasses a touch track. The
character selection determination program is a program for
detecting, as the selection target region, a character rectangle
that overlaps with the touch track, and is middleware in the
first embodiment. The character selection determination pro-
gram is an example of an “information processing program”.
[0032] The CPU 101 develops the programs stored in the
non-volatile memory 102B onto the work area of the RAM
102A, and executes developed commands, to thereby control
hardware components.

[0033] Thetouchpanel 103 is one of position input devices,
is placed on a surface of the display 104, and receives input of
the coordinates of a touch position of a finger corresponding
to a screen of the display 104. The coordinates of the touch
position on the touch panel 103 are hereinafter referred to as
touch coordinates. In the first embodiment, the touch panel
103 is of capacitive type. The present invention is not limited
thereto. For example, the touch panel 103 may be of resistive
type, surface acoustic wave type, infrared type, and electro-
magnetic induction type. The touch panel 103 samples the
touch coordinates in a cycle of, for example, 10 ms. More-
over, the touch panel 103 acquires, as the touch coordinates,
for example, the coordinates of the central point of a contact
area and coordinates obtained by correcting the coordinates
of the central point of the contact area.

[0034] The display 104 is, for example, a liquid crystal
display (LCD). The display 104 displays screen data accord-
ing to a signal inputted from the CPU 101.

[0035] The wireless unit 105 is connected to the antenna
110. The wireless unit 105 converts a radio signal received
through the antenna 110 into an electrical signal, and outputs
the electrical signal to the CPU 101. The wireless unit 105
converts an electrical signal inputted from the CPU 101 into
a radio signal, and transmits the radio signal through the
antenna 110. The wireless unit 105 is, for example, an elec-
tronic circuit corresponding to any one or more of 3G, 2G,
and Long Term Evolution (LTE).

[0036] The audio input/output unit 106 is connected to the
speaker 107 as an audio output device and the microphone
108 as an audio input device. The audio input/output unit 106
converts an audio signal inputted from the microphone 108
into an electrical signal, and outputs the electrical signal to the
CPU 101. The audio input/output unit 106 converts an elec-
trical signal inputted from the CPU 101 into an audio signal,
and outputs the audio signal to the speaker 107.

[0037] Note that the hardware configuration of the mobile
terminal 1 is not limited to that illustrated in FIG. 4, and
changes such as addition, replacement, and omission can be
made thereto as appropriate. For example, the mobile termi-
nal 1 may include an infrared communication unit and an IC
card communication unit in addition to the configuration
illustrated in FIG. 4.

[0038] FIG. 5 is a diagram illustrating an example of a
function configuration of the mobile terminal 1. The mobile
terminal 1 includes, as its function configuration, an input
processing unit 11, a rectangle detection unit 12, a determi-
nation unit 13, a display processing unit 14, and a character
recognition unit 15. The input processing unit 11, the deter-
mination unit 13, and the display processing unit 14 are
function configurations that are achieved by executing, by the
CPU 101, the character selection determination program
stored in the non-volatile memory 102B. Note that the present
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invention is not limited thereto, and these function configu-
rations may be achieved by, for example, using hardware such
as a FPGA. The rectangle detection unit 12 is a function
configuration achieved by executing, by the CPU 101, the
rectangle detection program stored in the non-volatile
memory 102B. The character recognition unit 15 corresponds
to the character recognition engine stored in the non-volatile
memory 102B.

[0039] The input processing unit 11 receives touch coordi-
nates on the touch panel 103 that are inputted from the touch
panel 103, and reports the touch coordinates to the rectangle
detection unit 12 and the determination unit 13. For example,
the touch panel 103 performs scanning with a sensor in a
predetermined cycle. If detecting a change in capacitance, the
touch panel 103 acquires the coordinates of the change in
capacitance, and outputs the coordinates as the touch coordi-
nates to the input processing unit 11. That is, the touch coor-
dinates are inputted from the touch panel 103 to the input
processing unit 11 in the predetermined cycle, while a touch
on the touch panel 103 is being detected. The predetermined
cycle is, for example, 10 ms.

[0040] The rectangle detection unit 12 receives input of the
touch coordinates from the input processing unit 11, connects
the touch coordinates with a straight line in the order of
inputting to acquire a touch track, and detects a rectangle that
encompasses the touch track. The rectangle that encompasses
the entire touch track is hereinafter referred to as a track
encompassing rectangle. The rectangle detection unit 12
detects, for example, a rectangle including the entire touch
track and all characters that overlap with the touch track, as
the track encompassing rectangle. The rectangle detection
unit 12 outputs information on the track encompassing rect-
angle to the determination unit 13. The information on the
track encompassing rectangle includes, for example: the
coordinates of a vertex whose X and Y coordinates both have
smallest values, of the four vertexes of the track encompass-
ing rectangle; the coordinates of a vertex whose X and Y
coordinates both have largest values, of the four vertexes of
the track encompassing rectangle; and the size of the track
encompassing rectangle.

[0041] The determination unit 13 determines character
rectangles selected by the touch track inputted through the
touch panel 103. More detailed description thereof is given
below. Upon reception of the touch coordinates on the touch
panel 103 from the input processing unit 11, the determina-
tion unit 13 connects the touch coordinates with a straight line
in the order of inputting to acquire a touch track. Then, the
determination unit 13 acquires the track encompassing rect-
angle from the rectangle detection unit 12, and requests the
character recognition unit 15 to perform the character recog-
nition process on a partial image corresponding to the track
encompassing rectangle, of an image currently displayed on
the display 104. Upon acquisition of information on the char-
acter rectangle of each character included in the track encom-
passing rectangle from the character recognition unit 15, the
determination unit 13 detects character rectangles that over-
lap with the touch track, detects the character rectangles as the
selection target region, and outputs information on the selec-
tion target region to the display processing unit 14. The infor-
mation on the selection target region includes, for example:
the coordinates of a vertex whose X and Y coordinates both
have smallest values, of the vertexes of each character rect-
angle included in the selection target region; the coordinates
of a vertex whose X and Y coordinates both have largest
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values, of the vertexes of each character rectangle included in
the selection target region; and a size. The details of the
process by the determination unit 13 are described later.

[0042] Uponinputofthe information on the selection target
region from the determination unit 13, the display processing
unit 14, for example, changes the background color of the
selection target region to a color different from the back-
ground color of the other region or changes the character
color in the selection target region, thus generates a screen on
which the selection target region is highlighted, and outputs
the screen to the display 104.

[0043] In response to the request from the determination
unit 13, the character recognition unit 15 performs the char-
acter recognition process on the partial image corresponding
to the track encompassing rectangle. As a result of the char-
acter recognition process, the character recognition unit 15
acquires: characters included in the partial image correspond-
ing to the track encompassing rectangle; and the character
rectangle of each character. The character recognition unit 15
outputs, for example: the characters included in the track
encompassing rectangle; the coordinates of a vertex whose X
andY coordinates both have smallest values, of the character
rectangle of each character; the coordinates of a vertex whose
X andY coordinates both have largest values, of the character
rectangle of each character; and sizes, to the determination
unit 13.

[0044] Note that the character rectangle acquired by the
character recognition unit 15 is, for example, a rectangle
whose vertexes are four points of the points that draw the
character, the four points being obtained by a combination of
the smallest X coordinate and the smallest Y coordinate, the
largest X coordinate and the smallest Y coordinate, the small-
est X coordinate and the largest Y coordinate, and the largest
X coordinate and the largest Y coordinate. Hence, even in the
case of the same font and the same font size, the character
rectangle size is different for each character. Note that, not
limited to units of one character, the character rectangle
detected by the character recognition unit 15 may be formed
in units of a predetermined number of characters that is equal
to or more than two and is less than the number of characters
included in one row. In the first embodiment, the character
rectangle is formed in units of one character. The character
rectangle is an example of a “character region”.

[0045] FIG. 6 illustrates one of display screen examples of
the mobile terminal 1. In the first embodiment, the character
selection determination program is middleware, and is acti-
vated without depending on a particular application. In the
first embodiment, a character selection menu icon 50 for
selecting a character selection method is always displayed in
a lower part of the display screen of the mobile terminal 1. If
the user touches the character selection menu icon 50, a
sub-window SW1 is displayed.

[0046] The sub-window SW1 includes an icon 51 and an
icon 52. The icon 51 is an icon for activating the character
selection determination program. The icon 52 is, for example,
an icon for activating a character selection process by a FEP.
If the user touches the icon 51, the character selection deter-
mination program is activated. If the user touches the icon 52,
for example, a character selection process by a FEP as in the
example illustrated in FIG. 2 is performed. Note that the icon
52 may be an icon for activating a character selection process
in which characters included in a rectangle are selected, as in
the example illustrated in FIG. 1.
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[0047] InFIG. 6, the touch track of the user is indicated by
a dotted line. In the case of the touch track illustrated in FIG.
6, a rectangle 30 including the entire touch track and all
characters that overlap with the touch track is detected as the
track encompassing rectangle.

[0048] Upon input of the information on the track encom-
passing rectangle from the determination unit 13, the charac-
ter recognition unit 15 performs the character recognition
process on the track encompassing rectangle. In the example
illustrated in FIG. 6, information on the character rectangles
of the characters A, B, C, D, and E is outputted to the deter-
mination unit 13. Moreover, in the example illustrated in FIG.
6, the determination unit 13 detects, as the selection target
region, the character rectangles of the characters A, B, and C
that overlap with the touch track. In the example illustrated in
FIG. 6, the character rectangles of the characters A, B, and C
detected as the selection target region are displayed in a
background color different from that of the other region.
[0049] FIG.7isadiagram illustrating an example of arelief
process 1 for a character excluded from selection. For
example, character regions having small character rectangle
sizes, of contracted sounds (small-sized hiragana or katakana
characters “ya”, “yu”, and “yo” in Japanese), double conso-
nants (a small-sized hiragana or katakana character “tsu” in
Japanese), punctuation marks, and the like do not overlap
with the touch track, and are excluded from detection as the
selection target region in some cases. The relief process 1 for
a character excluded from selection is a process for detecting,
as the selection target region, a character rectangle sand-
wiched between character rectangles that overlap with the
touch track.

[0050] In FIG. 7, the touch track is indicated by a dotted
line. The character rectangles of the characters A and B over-
lap with the touch track. The character C sandwiched between
the characters A and B does not overlap with the touch track,
for the reason of having a small character rectangle size.
However, because the character C is sandwiched between the
characters A and B that overlap with the touch track, the
character C is estimated to be one of the characters desired by
the user. Hence, in the relief process 1 for a character
excluded from selection, the character rectangle of the char-
acter C is also detected as the selection target region.

[0051] Inthe case where there is a character rectangle sand-
wiched between two character rectangles that satisfy <Con-
dition 1> described below, of the character rectangles that
overlap with the touch track, the determination unit 13 also
detects, as the selection target region, the character rectangle
sandwiched between the two character rectangles. <Condi-
tion 1> is, for example, a condition that the Y coordinate of the
central point of the character rectangle of the character B
located in the +X direction is larger than the Y coordinate of
the side on the -Y direction side of the character rectangle of
the character A located in the —X direction, and is smaller than
the Y coordinate of the side on the +Y direction side of the
character rectangle of the character A. Note that <Condition
1>described above applies to horizontal writing, and X andY
in the predetermined condition described above are replaced
with each other in the case of vertical writing.

[0052] The determination unit 13 creates a rectangle that
encompasses two character rectangles that satisfy <Condition
1>. The rectangle that encompasses the two character rect-
angles that satisfy <Condition 1> is hereinafter referred to as
a selected-character encompassing rectangle, and is denoted
by reference symbol SQ1. In the case of horizontal writing,
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the selected-character encompassing rectangle is, for
example, a rectangle whose vertexes are the following four
points (X,Y), if the characters A and B in FIG. 7 are taken as
an example.

[0053] (The X coordinate of the side on the -X direction
side of the character rectangle of the character A, the smallest
Y coordinate of the character rectangles of the characters A
and B)

[0054] (The X coordinate of the side on the -X direction
side of the character rectangle of the character A, the largestY
coordinate of the character rectangles of the characters A and
B)

[0055] (The X coordinate of the side on the +X direction
side of the character rectangle of the character B, the smallest
Y coordinate of the character rectangles of the characters A
and B)

[0056] (The X coordinate of the side on the +X direction
side of the character rectangle of the character B, the largestY
coordinate of the character rectangles of the characters A and
B)

[0057] Note that X and Y in the above four points are
replaced with each other in the case of vertical writing.
[0058] FIG. 8is adiagram illustrating an example ofarelief
process 2 for a character excluded from selection. The relief
process 2 for a character excluded from selection is a process
for detecting, as the selection target region, small-sized char-
acter rectangles of punctuation marks and the like, the char-
acter rectangles being highly likely to be located at end points
of the touch track. In the relief process 2 for a character
excluded from selection, a given character rectangle is also
detected as the selection target region even if the given char-
acter rectangle does not overlap with the touch track, the
given character rectangle being included in a range from an
end point of the touch track to a side of a selected-character
encompassing rectangle closest to the end point, within the
same row as the closest selected-character encompassing
rectangle.

[0059] In FIG. 8, the touch track is indicated by a dotted
line. The character rectangles of the characters A and B over-
lap with the touch track. The character C located in the —-X
direction of the character A and the character D located in the
+X direction of the character B do not overlap with the touch
track, for the reason of having a small character rectangle
size. However, because the character C (D) is included in a
range from an end point of the touch track to a side of a
selected-character encompassing rectangle including the
character A (B) closest to the end point, within the same row
as the closest selected-character encompassing rectangle, the
character rectangles of the characters C and D are also
detected as the selection target region.

[0060] The range from an end point of the touch track to a
side of a selected-character encompassing rectangle closest to
the end point, within the same row as the closest selected-
character encompassing rectangle is specifically described
below. One range is a rectangle whose vertexes are four points
of: the two vertexes on the -X direction side of the selected-
character encompassing rectangle SQ1; the X coordinate of
the end point on the —-X direction side of the touch track and
the smallest Y coordinate of the vertexes of the selected-
character encompassing rectangle SQ1; and the X coordinate
of'the end point on the -X direction side of the touch track and
the largest Y coordinate of the vertexes of the selected-char-
acter encompassing rectangle SQ1. In the example illustrated
in FIG. 8, the end point on the —X direction side of the touch
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track is the starting point of the touch track, and the rectangle
on the starting point side of the touch track is hereinafter
referred to as a starting-point relief rectangle. Moreover, the
starting-point relief rectangle is denoted by reference symbol
SQ2.

[0061] Another range is one of predetermined ranges from
both the ends of the touch track, and is a rectangle whose
vertexes are four points of: the two vertexes on the +X direc-
tion side of the selected-character encompassing rectangle
SQ1; the X coordinate of the end point on the +X direction
side of the touch track and the smallest Y coordinate of the
vertexes of the selected-character encompassing rectangle
SQ1; and the X coordinate of the end point on the +X direc-
tion side of the touch track and the largest Y coordinate of the
vertexes of the selected-character encompassing rectangle
SQ1. In the example illustrated in FIG. 8, the end point on the
+X direction side of the touch track is the finishing point of
the touch track, and the rectangle on the finishing point side of
the touch track is hereinafter referred to as a finishing-point
reliefrectangle. Moreover, the finishing-point reliefrectangle
is denoted by reference symbol SQ3.

[0062] The determination unit 13 obtains the starting-point
relief rectangle and the finishing-point relief rectangle, and
adds character rectangles that do not overlap with the touch
track but overlap with the starting-point relief rectangle or the
finishing-point relief rectangle, to the selection target region.

[0063] <Process Flow>

[0064] FIG.9A,FIG. 9B, and FIG. 9C illustrate an example
of a flowchart of a determination process for the selection
target region by the determination unit 13. For example, if the
user touches the icon 51 to activate the character selection
determination program, the process illustrated in FIG. 9A is
started.

[0065] In OP1, the determination unit 13 receives input of
touch coordinates from the input processing unit 11, and
acquires a touch track. The process then proceeds to OP2.

[0066] In OP2, the determination unit 13 acquires a track
encompassing rectangle from the rectangle detection unit 12,
delivers: a partial image corresponding to the track encom-
passing rectangle, of an image displayed on the display 104;
and information on the track encompassing rectangle, to the
character recognition unit 15, and requests the character rec-
ognition unit 15 to perform the character recognition process
on the partial image corresponding to the track encompassing
rectangle. The information on the track encompassing rect-
angle delivered to the character recognition unit 15 is, for
example, the coordinates of a vertex whose X and Y coordi-
nates both have smallest values and a vertex whose X and Y
coordinates both have largest values, of the vertexes of the
track encompassing rectangle. The process then proceeds to
OP3.

[0067] In OP3, as a result of the character recognition pro-
cess, the determination unit 13 receives characters included in
the track encompassing rectangle and character rectangle
information from the character recognition unit 15. The char-
acter rectangle information is, for example, the coordinates of
a vertex whose X and Y coordinates both have smallest values
and a vertex whose X and Y coordinates both have largest
values, of each character rectangle and the size of each char-
acter rectangle. The process then proceeds to OP4.

[0068] In OP4, the determination unit 13 compares the
touch track with the character rectangle information. The
process then proceeds to OP5.
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[0069] In OPS, the determination unit 13 determines
whether or not there is a character rectangle having a side that
intersects with a line segment included in the touch track. The
line segment included in the touch track refers to a line seg-
ment that connects two continuously inputted touch coordi-
nates. Whether or not a line segment included in the touch
track and a line segment of the character rectangle intersect
with each other can be determined on the basis of the touch
coordinates and the coordinates of two vertexes of each char-
acter rectangle included in the character rectangle informa-
tion. If there is a character rectangle having a side that inter-
sects with a line segment included in the touch track (OP5:
YES), the process proceeds to OP6. If there is not a character
rectangle having a side that intersects with a line segment
included in the touch track (OP5: NO), the process proceeds
to OP7.

[0070] InOP6, the determination unit 13 adds a characterin
the character rectangle having the side that intersects with the
line segment included in the touch track, to the selection
target. The process then proceeds to OP7.

[0071] In OP7, the determination unit 13 determines
whether or not there is a character rectangle that encompasses
the touch coordinates on the touch track. This determination
is performed by, for example, determining whether or not the
X coordinate and the Y coordinate of the touch coordinates
respectively fall within a range from the smallest X coordi-
nate to the largest X coordinate and a range from the smallest
Y coordinate to the largest Y coordinate of each character
rectangle included in the character rectangle information. If
there is a character rectangle that encompasses the touch
coordinates on the touch track (OP7: YES), the process pro-
ceeds to OP8. If there is not a character rectangle that encom-
passes the touch coordinates on the touch track (OP7: NO),
the process proceeds to OP11 in FIG. 9B.

[0072] InOPS8, the determination unit 13 adds a characterin
the character rectangle that encompasses the touch coordi-
nates on the touch track, to the selection target. Accordingly,
a character rectangle that encompasses the touch track that
does not intersect with each character rectangle but is encom-
passed in the character rectangle can be added to the selection
target region. The process then proceeds to OP11 in FIG. 9B.

[0073] The process illustrated in FIG. 9B is a process cor-
responding to the relief process 1 for a character excluded
from selection. The process illustrated in FIG. 9B is per-
formed on every combination of adjacent two characters on
the touch track, of the selection target characters extracted in
the process illustrated in FIG. 9A.

[0074] InOP11, the determination unit 13 selects a combi-
nation of adjacent two selection target characters on the touch
track. For convenience sake, the selected two characters are
defined as characters A and B. The process then proceeds to
OP12.

[0075] In OP12, the determination unit 13 determines
whether or not the two character rectangles of the selected
characters A and B satisty <Condition 1> described above. If
the two character rectangles of the selected characters A and
B satisfy <Condition 1> (OP12: YES), the process proceeds
to OP13. If the two character rectangles of the selected char-
acters A and B do not satisfy <Condition 1> (OP12: NO), the
process returns to OP11 and a combination of the next two
selection target characters is processed, or the process pro-
ceeds to OP21 in FIG. 9C.
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[0076] In OP13, the determination unit 13 creates a
selected-character encompassing rectangle that encompasses
the character rectangles of the characters A and B. The pro-
cess then proceeds to OP14.

[0077] In OP14, the determination unit 13 compares the
selected-character encompassing rectangle with a character
that is included in the track encompassing rectangle and is not
selected as the selection target. The character that is not
selected as the selection target is hereinafter referred to as a
character excluded from selection. The process then proceeds
to OP15.

[0078] In OP15, the determination unit 13 determines
whether or not there is a character excluded from selection
whose central coordinates of the character rectangle are
included in the selected-character encompassing rectangle.
The central coordinates of the character rectangle are calcu-
lated on the basis of the coordinates of a vertex whose X and
Y coordinates have smallest values and the coordinates of a
vertex whose X andY coordinates have largest values, of the
character rectangle acquired from the character recognition
unit 15. If there is a character excluded from selection whose
central coordinates of the character rectangle are included in
the selected-character encompassing rectangle (OP15: YES),
the process proceeds to OP16. If there is not a character
excluded from selection whose central coordinates of the
character rectangle are included in the selected-character
encompassing rectangle (OP15: NO), the process returns to
OP11 and a combination of the next two selection target
characters is processed, or the process proceeds to OP21 in
FIG. 9C.

[0079] InOP16, the determination unit 13 adds the charac-
ter excluded from selection whose central coordinates of the
character rectangle are included in the selected-character
encompassing rectangle, to the selection target. Then, the
process returns to OP11 and a combination of the next two
selection target characters is processed, or the process pro-
ceeds to OP21 in FIG. 9C if every combination of two selec-
tion target characters on the touch track has been processed in
OP11 to OP16.

[0080] The process illustrated in FIG. 9C is a process cor-
responding to the relief process 2 for a character excluded
from selection. In OP21, the determination unit 13 creates a
starting-point relief rectangle. The process then proceeds to
OP22. Note that, in the case where the starting point of the
touch coordinates is included in any of the character rect-
angles, the determination unit 13 does not create a starting-
point relief rectangle, and the process proceeds to OP25.

[0081] In OP22, the determination unit 13 compares the
starting-point relief rectangle with each character excluded
from selection. The process then proceeds to OP23.

[0082] In OP23, the determination unit 13 determines
whether or not there is a character excluded from selection
whose character rectangle overlaps with the starting-point
reliefrectangle. If there is a character excluded from selection
whose character rectangle overlaps with the starting-point
relief rectangle (OP23: YES), the process proceeds to OP24.
If there is not a character excluded from selection whose
character rectangle overlaps with the starting-point relief
rectangle (OP23: NO), the process proceeds to OP25.
[0083] InOP24, the determination unit 13 adds the charac-
ter excluded from selection whose character rectangle over-
laps with the starting-point relief rectangle, to the selection
target. The process then proceeds to OP25.
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[0084] In OP25, the determination unit 13 creates a finish-
ing-point relief rectangle. The process then proceeds to
OP26. Note that, in the case where the finishing point of the
touch coordinates is included in any of the character rect-
angles, the determination unit 13 does not create a finishing-
point relief rectangle, and the process illustrated in FIG. 9C is
ended.

[0085] In OP26, the determination unit 13 compares the
finishing-point relief rectangle with each character excluded
from selection. The process then proceeds to OP27.

[0086] In OP27, the determination unit 13 determines
whether or not there is a character excluded from selection
whose character rectangle overlaps with the finishing-point
relief rectangle. Ifthere is a character excluded from selection
whose character rectangle overlaps with the finishing-point
relief rectangle (OP27: YES), the process proceeds to OP28.
If there is not a character excluded from selection whose
character rectangle overlaps with the finishing-point relief
rectangle (OP27: NO), the process illustrated in FIG. 9C is
ended.

[0087] InOP28, the determination unit 13 adds the charac-
ter excluded from selection whose character rectangle over-
laps with the finishing-point relief rectangle, to the selection
target. The process illustrated in FIG. 9C is then ended. Upon
the end of the process illustrated in FIG. 9C, the determina-
tion unit 13 outputs the character rectangles of the selection
target characters as the selection target region to the display
processing unit 14, and the display processing unit 14
changes display of the selection target region to highlighted
display.

[0088] <Operations and Effects of First Embodiment>
[0089] In the first embodiment, the mobile terminal 1
detects character rectangles that overlap with the touch track,
as the selection target region. This enables the user to select
desired characters with no undesired character being
included, and hence character selection through the touch
panel can be facilitated.

[0090] Moreover, in the first embodiment, the mobile ter-
minal 1 performs the relief processes 1 and 2 for a character
excluded from selection, whereby a character that does not
overlap with the touch track for the reason of having a small
character rectangle size but is estimated to be included in the
selection target of the user can be added to the selection target.
[0091] According to the information processing apparatus
and the information processing program disclosed above,
selection of a character region can be facilitated.

[0092] <Others>

[0093] Inthe first embodiment, the selection target region is
detected on the basis of the track encompassing rectangle and
the character rectangles, but the shapes of the range including
the entire touch track and the range including a unit of a
predetermined number of characters are not limited to a rect-
angle. For example, the shapes of these ranges may be an oval.

[0094] Note that the character selection process using the
touch panel is described in the first embodiment, but applica-
tion of the technique described in the first embodiment is not
limited to the information processing apparatus including the
touch panel. For example, the technique described in the first
embodiment can also be applied to the character selection
process using a pointing device such as a mouse, and can be
achieved by detecting, as the selection target region, character
rectangles that overlap with the track of a pointer of the
pointing device.



US 2015/0286398 Al

[0095] Another aspect of the present invention provides an
information processing method in which an information pro-
cessing apparatus performs the above-mentioned process.
[0096] Still another aspect of the present invention can
include: an information processing program causing a com-
puter to function as the above-mentioned information pro-
cessing apparatus; and a computer-readable recording
medium that records the program therein. The recording
medium readable by the computer and the like refers to a
recording medium that non-transitory accumulates therein
information of data, programs, and the like through an elec-
trical, magnetic, optical, mechanical, or chemical action and
allows the computer and the like to read the accumulated
information.

[0097] All examples and conditional language provided
herein are intended for the pedagogical purposes of aiding the
reader in understanding the invention and the concepts con-
tributed by the inventor to further the art, and are to be con-
strued as limitations to such specifically recited examples and
conditions, nor does the organization of such examples in the
specification relate to a showing of the superiority and infe-
riority of the invention. Although one or more embodiments
of the present invention have been described in detail, it
should be understood that the various changes, substitutions,
and alterations could be made hereto without departing from
the spirit and scope of the invention.

What is claimed is:

1. An information processing apparatus comprising:

a processor;

a touch panel; and

a display, wherein

the processor receives input of touch coordinates
through the touch panel,

the processor determines, as a selected region, a charac-
ter region from among a plurality of character regions
in units of a predetermined number of characters on a
screen that is currently displayed on the display and
includes characters in a plurality of rows, the charac-
ter region overlapping a touch track that is obtained by
connecting the touch coordinates in order of inputting
and continues in a plurality of rows, and

the processor performs a predetermined process on the
selected region.

2. The information processing apparatus according to
claim 1, wherein the processor acquires the plurality of char-
acter regions in units of the predetermined number of char-
acters from analysis by a character recognition engine.

3. The information processing apparatus according to
claim 2, wherein the processor analyzes a partial image
encompassing the touch track on the screen that is displayed
on the display by the character recognition engine, to acquire
the plurality of character regions in units of the predetermined
number of characters.

4. The information processing apparatus according to
claim 1, wherein the processor adds, to the selected region, a
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character region that does not overlap with the touch track and
is sandwiched between at least two other character regions
that overlap with the touch track.

5. The information processing apparatus according to
claim 1, wherein the processor adds, to the selected region, a
character region that does not overlap with the touch track and
overlaps with a range from an end point of the touch track to
a first character region that is closest to the end point and
overlaps with the touch track, within the same row as the first
character region.

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

the processor adds, to the selected region, a character
region that does not overlap with the touch track and
overlaps with a rectangle,

a range of the rectangle in a direction orthogonal to the
touch track is a range of a side that intersects with the
touch track, of a first character region that is closest to a
first end point of the touch track and overlaps with the
touch track, and

a range of the rectangle in a direction of the touch track is
arange from the first end point to the side on the first end
point side of the first character region.

7. An information processing method for an information
processing apparatus including a processor, a touch panel,
and a display, the method comprising:

receiving, by the processor, input of touch coordinates
through the touch panel;

determining, by the processor, as a selected region, a char-
acter region from among a plurality of character regions
in units of a predetermined number of characters on a
screen that is currently displayed on the display and
includes characters in a plurality of rows, the character
region overlapping a touch track that is obtained by
connecting the touch coordinates in order of inputting
and continues in a plurality of rows; and

performing, by the processor, a predetermined process on
the selected region.

8. A non-transitory computer-readable medium recording
an information processing program for an information pro-
cessing apparatus including a processor, a touch panel, and a
display, the program causing the processor to perform a pro-
cess comprising:

receiving input of touch coordinates through the touch
panel;

determining, as a selected region, a character region from
among a plurality of character regions in units of a
predetermined number of characters on a screen that is
currently displayed on the display and includes charac-
ters in a plurality of rows, the character region overlap-
ping a touch track that is obtained by connecting the
touch coordinates in order of inputting and continues in
a plurality of rows; and

performing a predetermined process on the selected region.
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