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INFORMATION PROCESSING DEVICE,
CONTROL METHOD FOR INFORMATION
PROCESSING DEVICE, PROGRAM, AND
INFORMATION STORAGE MEDIUM

TECHNICAL FIELD

[0001] The present invention relates to an information pro-
cessing device, a control method for an information process-
ing device, a program, and an information storage medium.

BACKGROUND ART

[0002] There has been known an information processing
device for displaying a screen including a plurality of objects
and executing processing relevant to two objects selected by
a user from among the plurality of objects. For such an infor-
mation processing device, conventionally, a drag and drop
operation with respect to an object has been known as an
operation for selecting two objects from among the plurality
of'objects and instructing execution of processing relevant to
the two objects. A drag and drop operation is sequential
operations of grabbing (selecting) an object, moving the
object to another object (drag operation), and releasing the
grabbed object (drop operation). When a grabbed object is
moved onto another object and then released, processing
relevant to these objects is executed.

[0003] Forexample, ina conventional information process-
ing device, when a user performs a drag operation to thereby
move an icon representative of a file to an icon representative
of a folder and then performs a drop operation, the file is
moved or copied to the folder. In addition, for example, Patent
Document 1 discloses that when a user performs a drag opera-
tion to thereby move a first object onto a second object and
then performs a drop operation, replacement processing is
executed to replace the second object by the first object.
Patent Document 1 additionally discloses a technique for
readily determining a target object position where to drop an
object.

CITATION LIST

Patent Literature

[0004] Patent Literature 1: JP 2006-099733 A
SUMMARY OF INVENTION
Technical Problem
[0005] However, according to a conventional drag and drop

operation, there may be a case in which processing not
intended by a user is executed when stopping the ongoing
operation after having grabbed an object (for example, in
grabbing an object other than the grabbed object, or the like).
Specifically, when the drag operation is stopped halfway in
moving an object onto a desired object (that is, the grabbed
object is released halfway in moving onto a desired object),
and the object is then positioned on another object, processing
relevant to those objects may be executed. In order to prevent
the above described processing not intended by a user from
being executed, the user needs to move the object to a position
free from any other objects before stopping the drag opera-
tion.

[0006] The present invention has been conceived in view of
the above, and an object thereof is to provide an information
processing device, a control method for an information pro-
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cessing device, a program, and an information storage
medium capable of preventing processing not intended by a
user from being executed when stopping the ongoing opera-
tion after selecting an object (for example, in selecting an
object other than an object having been selected).

Solution to Problem

[0007] In order to achieve the above described object, an
information processing device according to the present inven-
tion includes display control means for displaying a screen
including a plurality of objects on display means; detection
result obtaining means for obtaining a result of detection by
detection means capable of detecting a plurality of a user’s
designated positions in the screen; object moving means for,
in a case where one of the user’s designated positions is
detected by the detection means and the one designated posi-
tion is included in a determination area that is set based on a
position of one object among the plurality of objects, moving
the one object in accordance with movement of the one des-
ignated position; collision determination means for, in a case
where at least one of a first object and a second object is
moved by the object moving means, determining whether or
not the first object and the second object collide with each
other in a state that the user’s first designated position is
included in a determination area set based on a position of the
first object and the user’s second designated position is
included in a determination area set based on a position of the
second object; and processing executing means for executing
processing relevant to the first object and the second object
based on a result of determination by the collision determi-
nation means.

[0008] A control method for an information processing
device according to the present invention includes a display
control step of displaying a screen including a plurality of
objects on display means; a detection result obtaining step of
obtaining a result of detection by detection means capable of
detecting a plurality of a user’s designated positions in the
screen; an object moving step of, in a case where one of the
user’s designated positions is detected by the detection means
and the one designated position is included in a determination
area that is set based on a position of one object among the
plurality of objects, moving the one object in accordance with
movement of the one designated position; a collision deter-
mination step of, in a case where at least one of a first object
and a second object is moved at the object moving step,
determining whether or not the first object and the second
object collide with each other in a state that the user’s first
designated position is included in a determination area set
based on a position of the first object and the user’s second
designated position is included in a determination area set
based on a position of the second object; and a processing
executing step of executing processing relevant to the first
object and the second object based on a result of determina-
tion at the collision determination step.

[0009] A program according to the present invention is a
program for causing a computer to function as display control
means for displaying a screen including a plurality of objects
on display means; detection result obtaining means for
obtaining a result of detection by detection means capable of
detecting a plurality of a user’s designated positions in the
screen; object moving means for, in a case where one of the
user’s designated positions is detected by the detection means
and the one designated position is included in a determination
area that is set based on a position of one object among the
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plurality of objects, moving the one object in accordance with
movement of the one designated position; collision determi-
nation means for, in a case where at least one of a first object
and a second object is moved by the object moving means,
determining whether or not the first object and the second
object collide with each other in a state that the user’s first
designated position is included in a determination area set
based on a position of the first object and the user’s second
designated position is included in a determination area set
based on a position of the second object; and a processing
executing means for executing processing relevant to the first
object and the second object based on a result of determina-
tion by the collision determination means.

[0010] A computer readable information storage medium
according to the present invention is a computer readable
information storage medium storing a program for causing a
computer to function as display control means for displaying
a screen including a plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a plurality
of'a user’s designated positions in the screen; object moving
means for, in a case where one of the user’s designated posi-
tions is detected by the detection means and the one desig-
nated position is included in a determination area that is set
based on a position of one object among the plurality of
objects, moving the one object in accordance with movement
of'the one designated position; collision determination means
for, in a case where at least one of a first object and a second
object is moved by the object moving means, determining
whether or not the first object and the second object collide
with each other in a state that the user’s first designated
position is included in a determination area set based on a
position of the first object and the user’s second designated
position is included in a determination area set based on a
position of the second object; and a processing executing
means for executing processing relevant to the first object and
the second object based on a result of determination by the
collision determination means.

[0011] Inanembodiment ofthe present invention, in a case
where the user’s first designated position is included in the
determination area set based on the position of the first object,
the user’s second designated position is included in the deter-
mination area set based on the position of the second object,
the at least one of the first object and the second object is
moved by the object moving means, and the distance between
the first designated position and the second designated posi-
tion is equal to or smaller than a threshold, the collision
determination means may determine the first object and the
second object collide with each other.

[0012] Inanembodiment ofthe present invention, in a case
where the first object and the second object are moved by the
object moving means, and a state in which the distance
between the first designated position and the second desig-
nated position is equal to or smaller than the threshold lasts
for a predetermined period of time, the collision determina-
tion means may determine the first object and the second
object collide with each other.

[0013] In an embodiment of the present invention, the
information processing device may further include threshold
changing means for decreasing the threshold based on a dis-
tance between the first designated position and the second
designated position, the distance being determined in a past
by the collision determination means as being equal to or
smaller than the threshold.
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[0014] Inanembodiment ofthe present invention, in a case
where it is determined that the first object and the second
object collide with each other, the processing executing
means may execute the processing relevant to the first object
and the second object based on a collision manner of the first
object and the second object.

[0015] In an embodiment of the present invention, in the
case where it is determined that the first object and the second
object collide with each other, the processing executing
means may select any of a plurality of kinds of processing
relevant to the first object and the second object based on the
collision manner of the first object and the second object, and
then may execute the selected processing.

[0016] In an embodiment of the present invention, the
information processing device may further include reference
information storage means for storing reference combination
information indicating a combination of two objects among
the plurality of objects designated in advance by the user, and
reference manner information indicating a manner desig-
nated in advance by the user as the collision manner ofthe two
objects, the display control means may display the plurality of
objects in mutually different display manners in the screen,
the processing executing means may include combination
determination means for determining whether or not a com-
bination of the first object and the second object is identical to
the combination indicated by the reference combination
information in the case where it is determined that the first
object and the second object collide with each other, collision
manner comparing means for comparing a collision manner
of the first object and the second object and the manner
indicated by the reference manner information in the case
where it is determined that the first object and the second
object collide with each other, and authentication processing
executing means for executing authentication processing
based on a result of determination by the combination deter-
mination means and a result of comparison by the collision
manner comparing means.

[0017] In an embodiment of the present invention, the ref-
erence manner information may include reference direction
information indicating a direction designated in advance by
the user, the collision manner comparing means may include
direction determination means for determining whether or
not an angle between a direction from one to another of the
first object or the first designated position and the second
object or the second designated position and the direction
indicated by the reference direction information is equal to or
smaller than a reference angle, and the authentication pro-
cessing executing means may execute the authentication pro-
cessing based on the result of determination by the combina-
tion determination means and a result of determination by the
direction determination means.

[0018] In an embodiment of the present invention, the ref-
erence manner information may include reference relative
speed information indicating a relative speed designated in
advance by the user, the collision manner comparing means
may include a relative speed determination means for deter-
mining whether or not a speed difference between a relative
speed of one relative to another of the first object or the first
designated position and the second object or the second des-
ignated position and the relative speed indicated by the ref-
erence relative speed information is equal to or smaller than a
reference difference, and the authentication processing
executing means may execute the authentication processing
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based on the result of determination by the combination deter-
mination means and a result of determination by the relative
speed determination means.

[0019] An information processing device according to the
present invention includes display control means for display-
ing a screen including a plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a plurality
of'a user’s designated positions in the screen; object moving
means for, in a case where one of the user’s designated posi-
tions is detected by the detection means and the one desig-
nated position is included in a determination area that is set
based on a position of one object among the plurality of
objects, moving the one object in accordance with movement
of'the one designated position; collision determination means
for, in a case where at least one of a first object and a second
object is moved by the object moving means, determining
whether or not the first object and the second object collide
with each other; and processing executing means for execut-
ing processing relevant to the first object and the second
object based on a result of determination by the collision
determination means, the processing executing means may
include means for obtaining attribute information correlated
to the first object and attribute information correlated to the
second object stored in attribute information storage means
for storing attribute information correlated to each of the
plurality of objects, in a case where it is determined that the
first object and the second object collide with each other, and
means for displaying on the display means a comparison
screen for comparing the attribute information correlated to
the first object and the attribute information correlated to the
second object.

[0020] A control method for an information processing
device according to the present invention includes a display
control step of displaying a screen including a plurality of
objects on display means; a detection result obtaining step of
obtaining a result of detection by detection means capable of
detecting a plurality of a user’s designated positions in the
screen; an object moving step of, in a case where one of the
user’s designated positions is detected by the detection means
and the one designated position is included in a determination
area that is set based on a position of one object among the
plurality of objects, moving the one object in accordance with
movement of the one designated position; a collision deter-
mination step of, in a case where at least one of a first object
and a second object is moved at the object moving step,
determining whether or not the first object and the second
object collide with each other; and a processing executing
step of executing processing relevant to the first object and the
second object based on a result of determination at the colli-
sion determination step, the processing executing step
includes a step of obtaining attribute information correlated
to the first object and attribute information correlated to the
second object stored in attribute information storage means
for storing attribute information correlated to each of the
plurality of objects, in a case where it is determined that the
first object and the second object collide with each other, and
a step of displaying on the display means a comparison screen
for comparing the attribute information correlated to the first
object and the attribute information correlated to the second
object.

[0021] A program according to the present invention is a
program for causing a computer to function as display control
means for displaying a screen including a plurality of objects
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on display means; detection result obtaining means for
obtaining a result of detection by detection means capable of
detecting a plurality of a user’s designated positions in the
screen; object moving means for, in a case where one of the
user’s designated positions is detected by the detection means
and the one designated position is included in a determination
area that is set based on a position of one object among the
plurality of objects, moving the one object in accordance with
movement of the one designated position; collision determi-
nation means for, in a case where at least one of a first object
and a second object is moved by the object moving means,
determining whether or not the first object and the second
object collide with each other; and processing executing
means for executing processing relevant to the first object and
the second object based on a result of determination by the
collision determination means, the processing executing
means includes means for obtaining attribute information
correlated to the first object and attribute information corre-
lated to the second object stored in attribute information
storage means for storing attribute information correlated to
each of the plurality of objects, in a case where it is deter-
mined that the first object and the second object collide with
each other, and means for displaying on the display means a
comparison screen for comparing the attribute information
correlated to the first object and the attribute information
correlated to the second object.

[0022] A computer readable information storage medium
according to the present invention is a computer readable
information storage medium storing a program for causing a
computer to function as display control means for displaying
a screen including a plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a plurality
of'a user’s designated positions in the screen; object moving
means for, in a case where one of the user’s designated posi-
tions is detected by the detection means and the one desig-
nated position is included in a determination area that is set
based on a position of one object among the plurality of
objects, moving the one object in accordance with movement
of'the one designated position; collision determination means
for, in a case where at least one of a first object and a second
object is moved by the object moving means, determining
whether or not the first object and the second object collide
with each other; and processing executing means for execut-
ing processing relevant to the first object and the second
object based on a result of determination by the collision
determination means, the processing executing means
includes means for obtaining attribute information correlated
to the first object and attribute information correlated to the
second object stored in attribute information storage means
for storing attribute information correlated to each of the
plurality of objects, in a case where it is determined that the
first object and the second object collide with each other, and
means for displaying on the display means a comparison
screen for comparing the attribute information correlated to
the first object and the attribute information correlated to the
second object.

[0023] An information processing device according to the
present invention includes display control means for display-
ing a screen including a plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a plurality
of'a user’s designated positions in the screen; object moving
means for, in a case where one of the user’s designated posi-
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tions is detected by the detection means and the one desig-
nated position is included in a determination area that is set
based on a position of one object among the plurality of
objects, moving the one object in accordance with movement
of'the one designated position; collision determination means
for, in a case where at least one of a first object and a second
object is moved by the object moving means, determining
whether or not the first object and the second object collide
with each other; processing executing means for executing
processing relevant to the first object and the second object
based on a result of determination by the collision determi-
nation means; and reference information storage means for
storing reference combination information indicating a com-
bination of two objects among the plurality of objects desig-
nated in advance by the user, and reference manner informa-
tion indicating a manner designated in advance by the user as
the collision manner of the two objects, the display control
means displays the plurality of objects in mutually different
display manners in the screen, the processing executing
means includes combination determination means for deter-
mining whether or not a combination of the first object and the
second object is identical to the combination indicated by the
reference combination information in a case where it is deter-
mined that the first object and the second object collide with
each other, collision manner comparing means for comparing
a collision manner of the first object and the second object and
the manner indicated by the reference manner information in
a case where it is determined that the first object and the
second object collide with each other, and an authentication
processing executing means for executing authentication pro-
cessing based on a result of determination by the combination
determination means and a result of comparison by the col-
lision manner comparing means, the reference manner infor-
mation includes reference direction information indicating a
direction designated in advance by the user, the collision
manner comparing means includes a direction determination
means for determining whether or not an angle between a
direction from one to another of the first object and the second
object and the direction indicated by the reference direction
information is equal to or smaller than a reference angle, and
the authentication processing executing means executes the
authentication processing based on the result of determina-
tion by the combination determination means and a result of
determination by the direction determination means.

[0024] A control method for an information processing
device according to the present invention includes a display
control step of displaying a screen including a plurality of
objects on display means; a detection result obtaining step of
obtaining a result of detection by detection means capable of
detecting a plurality of a user’s designated positions in the
screen; object moving step of, in a case where one of the
user’s designated positions is detected by the detection means
and the one designated position is included in a determination
area that is set based on a position of one object among the
plurality of objects, moving the one object in accordance with
movement of the one designated position; a collision deter-
mination step of, in a case where at least one of a first object
and a second object is moved at the object moving step,
determining whether or not the first object and the second
object collide with each other; a processing executing step of
executing processing relevant to the first object and the sec-
ond object based on a result of determination at the collision
determination step; and a step of obtaining at least a part of
content stored in reference information storage means for
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storing reference combination information indicating a com-
bination of two objects among the plurality of objects desig-
nated in advance by the user, and reference manner informa-
tion indicating a manner designated in advance by the user as
the collision manner of the two objects, wherein at the display
control step, the plurality of objects are displayed in mutually
different display manners in the screen, the processing
executing step includes a combination determination step of
determining whether or not a combination of the first object
and the second object is identical to the combination indi-
cated by the reference combination information in a case
where it is determined that the first object and the second
object collide with each other, a collision manner comparing
step of comparing a collision manner of the first object and the
second object and the manner indicated by the reference
manner information in a case where it is determined that the
first object and the second object collide with each other, and
an authentication processing executing step of executing
authentication processing based on a result of determination
at the combination determination step and a result of com-
parison at the collision manner comparing step, the reference
manner information includes reference direction information
indicating a direction designated in advance by the user, the
collision manner comparing step includes a direction deter-
mination step of determining whether or not an angle between
a direction from one to another of the first object and the
second object and the direction indicated by the reference
direction information is equal to or smaller than a reference
angle, and at the authentication processing executing step, the
authentication processing is executed based on the result of
determination at the combination determination step and a
result of determination at the direction determination step.

[0025] A program according to the present invention is a
program for causing a computer to function as display control
means for displaying a screen including a plurality of objects
on display means; detection result obtaining means for
obtaining a result of detection by detection means capable of
detecting a plurality of a user’s designated positions in the
screen; object moving means for, in a case where one of the
user’s designated positions is detected by the detection means
and the one designated position is included in a determination
area that is set based on a position of one object among the
plurality of objects, moving the one object in accordance with
movement of the one designated position; collision determi-
nation means for, in a case where at least one of a first object
and a second object is moved by the object moving means,
determining whether or not the first object and the second
object collide with each other; processing executing means
for executing processing relevant to the first object and the
second object based on a result of determination by the col-
lision determination means; and means for obtaining at least
a part of content stored in a reference information storage
means for storing reference combination information indicat-
ing a combination of two objects among the plurality of
objects designated in advance by the user, and reference man-
ner information indicating a manner designated in advance by
the user as the collision manner of the two objects, wherein
the display control means displays the plurality of objects in
mutually different display manners in the screen, the process-
ing executing means includes combination determination
means for determining whether or not a combination of the
first object and the second object is identical to the combina-
tion indicated by the reference combination information in a
case where it is determined that the first object and the second
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object collide with each other, collision manner comparing
means for comparing a collision manner of the first object and
the second object and the manner indicated by the reference
manner information in a case where it is determined that the
first object and the second object collide with each other, and
authentication processing executing means for executing
authentication processing based on a result of determination
by the combination determination means and a result of com-
parison by the collision manner comparing means, the refer-
ence manner information includes reference direction infor-
mation indicating a direction designated in advance by the
user, the collision manner comparing means includes direc-
tion determination means for determining whether or not an
angle between a direction from one to another of the first
objectand the second object and the direction indicated by the
reference direction information is equal to or smaller than a
reference angle, and the authentication processing executing
means executes the authentication processing based on the
result of determination by the combination determination
means and a result of determination by the direction determi-
nation means.

[0026] A computer readable information storage medium
according to the present invention is a computer readable
information storage medium storing a program for causing a
computer to function as display control means for displaying
a screen including a plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a plurality
of'a user’s designated positions in the screen; object moving
means for, in a case where one of the user’s designated posi-
tions is detected by the detection means and the one desig-
nated position is included in a determination area that is set
based on a position of one object among the plurality of
objects, moving the one object in accordance with movement
of'the one designated position; collision determination means
for, in a case where at least one of a first object and a second
object is moved by the object moving means, determining
whether or not the first object and the second object collide
with each other; processing executing means for executing
processing relevant to the first object and the second object
based on a result of determination by the collision determi-
nation means; and means for obtaining at least a part of
content stored in reference information storage means for
storing reference combination information indicating a com-
bination of two objects among the plurality of objects desig-
nated in advance by the user, and reference manner informa-
tion indicating a manner designated in advance by the user as
the collision manner of the two objects, wherein the display
control means displays the plurality of objects in mutually
different display manners in the screen, the processing
executing means includes combination determination means
for determining whether or not a combination of the first
object and the second object is identical to the combination
indicated by the reference combination information in a case
where it is determined that the first object and the second
object collide with each other, collision manner comparing
means for comparing a collision manner of the first object and
the second object and the manner indicated by the reference
manner information in the case where it is determined that the
first object and the second object collide with each other, and
authentication processing executing means for executing
authentication processing based on a result of determination
by the combination determination means and a result of com-
parison by the collision manner comparing means, the refer-
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ence manner information includes reference direction infor-
mation indicating a direction designated in advance by the
user, the collision manner comparing means includes direc-
tion determination means for determining whether or not an
angle between a direction from one to another of the first
objectand the second object and the direction indicated by the
reference direction information is equal to or smaller than a
reference angle, and the authentication processing executing
means executes the authentication processing based on the
result of determination by the combination determination
means and a result of determination by the direction determi-
nation means.

[0027] An information processing device according to the
present invention includes display control means for display-
ing a screen including a plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a plurality
of'a user’s designated positions in the screen; object moving
means for, in a case where one of the user’s designated posi-
tions is detected by the detection means and the one desig-
nated position is included in a determination area that is set
based on a position of one object among the plurality of
objects, moving the one object in accordance with movement
of'the one designated position; collision determination means
for, in a case where at least one of a first object and a second
object is moved by the object moving means, determining
whether or not the first object and the second object collide
with each other; processing executing means for executing
processing relevant to the first object and the second object
based on a result of determination by the collision determi-
nation means; and reference information storage means for
storing reference combination information indicating a com-
bination of two objects among the plurality of objects desig-
nated in advance by the user, and reference manner informa-
tion indicating a manner designated in advance by the user as
the collision manner of the two objects, wherein the display
control means displays the plurality of objects in mutually
different display manners in the screen, the processing
executing means includes combination determination means
for determining whether or not a combination of the first
object and the second object is identical to the combination
indicated by the reference combination information in a case
where it is determined that the first object and the second
object collide with each other, collision manner comparing
means for comparing a collision manner of the first object and
the second object and the manner indicated by the reference
manner information in the case where it is determined that the
first object and the second object collide with each other, and
authentication processing executing means for executing
authentication processing based on a result of determination
by the combination determination means and a result of com-
parison by the collision manner comparing means, the refer-
ence manner information includes reference relative speed
information indicating a relative speed designated in advance
by the user, the collision manner comparing means includes
relative speed determination means for determining whether
or not a speed difference between a relative speed of one of
the first object and the second object relative to another of the
first object and the second object and the relative speed indi-
cated by the reference relative speed information is equal to or
smaller than a reference difference, and the authentication
processing executing means executes the authentication pro-
cessing based on the result of determination by the combina-
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tion determination means and a result of determination by the
relative speed determination means.

[0028] A control method for an information processing
device according to the present invention includes a display
control step of displaying a screen including a plurality of
objects on display means; a detection result obtaining step of
obtaining a result of detection by detection means capable of
detecting a plurality of a user’s designated positions in the
screen; an object moving step of, in a case where one of the
user’s designated positions is detected by the detection means
and the one designated position is included in a determination
area that is set based on a position of one object among the
plurality of objects, moving the one object in accordance with
movement of the one designated position; a collision deter-
mination step of, in a case where at least one of a first object
and a second object is moved at the object moving step,
determining whether or not the first object and the second
object collide with each other; and a processing executing
step of executing processing relevant to the first object and the
second object based on a result of determination at the colli-
sion determination step; and a step of obtaining at least a part
of content stored in reference information storage means for
storing reference combination information indicating a com-
bination of two objects among the plurality of objects desig-
nated in advance by the user, and reference manner informa-
tion indicating a manner designated in advance by the user as
the collision manner of the two objects, wherein at the display
control step, the plurality of objects are displayed in mutually
different display manners in the screen, the processing
executing step includes a combination determination step of
determining whether or not a combination of the first object
and the second object is identical to the combination indi-
cated by the reference combination information in a case
where it is determined that the first object and the second
object collide with each other, a collision manner comparing
step of comparing a collision manner of the first object and the
second object and the manner indicated by the reference
manner information in the case where it is determined that the
first object and the second object collide with each other, and
an authentication processing executing step of executing
authentication processing based on a result of determination
at the combination determination step and a result of com-
parison at the collision manner comparing step, the reference
manner information includes reference relative speed infor-
mation indicating a relative speed designated in advance by
the user, the collision manner comparing step includes a
relative speed determining step for determining whether or
not a speed difference between a relative speed of one of the
first object and the second object relative to another of the first
object and the second object and the relative speed indicated
by the reference relative speed information is equal to or
smaller than a reference difference in the case where it is
determined that the first object and the second object collide
with each other, and at the authentication processing execut-
ing step, the authentication processing is executed based on
the result of determination at the combination determination
step and a result of determination at the relative speed deter-
mination step.

[0029] A program according to the present invention is a
program for causing a computer to function as display control
means for displaying a screen including a plurality of objects
on display means; detection result obtaining means for
obtaining a result of detection by detection means capable of
detecting a plurality of a user’s designated positions in the
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screen; object moving means for, in a case where one of the
user’s designated positions is detected by the detection means
and the one designated position is included in a determination
area that is set based on a position of one object among the
plurality of objects, moving the one object in accordance with
movement of the one designated position; collision determi-
nation means for, in a case where at least one of a first object
and a second object is moved by the object moving means,
determining whether or not the first object and the second
object collide with each other; processing executing means
for executing processing relevant to the first object and the
second object based on a result of determination by the col-
lision determination means; and means for obtaining at least
a part of content stored in reference information storage
means for storing reference combination information indicat-
ing a combination of two objects among the plurality of
objects designated in advance by the user, and reference man-
ner information indicating a manner designated in advance by
the user as the collision manner of the two objects, wherein
the display control means displays the plurality of objects in
mutually different display manners in the screen, the process-
ing executing means includes combination determination
means for determining whether or not a combination of the
first object and the second object is identical to the combina-
tion indicated by the reference combination information in a
case where it is determined that the first object and the second
object collide with each other, collision manner comparing
means for comparing a collision manner of the first object and
the second object and the manner indicated by the reference
manner information in the case where it is determined that the
first object and the second object collide with each other, and
authentication processing executing means for executing
authentication processing based on a result of determination
by the combination determination means and a result of com-
parison by the collision manner comparing means, the refer-
ence manner information includes reference relative speed
information indicating a relative speed designated in advance
by the user, the collision manner comparing means includes a
relative speed determination means for determining whether
or not a speed difference between a relative speed of one of
the first object and the second object relative to another of the
first object and the second object and the relative speed indi-
cated by the reference relative speed information is equal to or
smaller than a reference difference in the case where it is
determined that the first object and the second object collide
with each other, and the authentication processing executing
means executes the authentication processing based on the
result of determination by the combination determination
means and a result of determination by the relative speed
determination means.

[0030] A computer readable information storage medium
according to the present invention is a computer readable
information storage medium storing a program for causing a
computer to function as display control means for displaying
a screen including a plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a plurality
of'a user’s designated positions in the screen; object moving
means for, in a case where one of the user’s designated posi-
tions is detected by the detection means and the one desig-
nated position is included in a determination area that is set
based on a position of one object among the plurality of
objects, moving the one object in accordance with movement
of'the one designated position; collision determination means
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for, in a case where at least one of a first object and a second
object is moved by the object moving means, determining
whether or not the first object and the second object collide
with each other; processing executing means for executing
processing relevant to the first object and the second object
based on a result of determination by the collision determi-
nation means; and means for obtaining at least a part of
content stored in reference information storage means for
storing reference combination information indicating a com-
bination of two objects among the plurality of objects desig-
nated in advance by the user, and reference manner informa-
tion indicating a manner designated in advance by the user as
the collision manner of the two objects, wherein the display
control means displays the plurality of objects in mutually
different display manners in the screen, the processing
executing means includes combination determination means
for determining whether or not a combination of the first
object and the second object is identical to the combination
indicated by the reference combination information in a case
where it is determined that the first object and the second
object collide with each other, collision manner comparing
means for comparing a collision manner of the first object and
the second object and the manner indicated by the reference
manner information in the case where it is determined that the
first object and the second object collide with each other, and
authentication processing executing means for executing
authentication processing based on a result of determination
by the combination determination means and a result of com-
parison by the collision manner comparing means, the refer-
ence manner information includes reference relative speed
information indicating a relative speed designated in advance
by the user, the collision manner comparing means includes a
relative speed determination means for determining whether
or not a speed difference between a relative speed of one of
the first object and the second object relative to another of the
first object and the second object and the relative speed indi-
cated by the reference relative speed information is equal to or
smaller than a reference difference in the case where it is
determined that the first object and the second object collide
with each other, and the authentication processing executing
means executes the authentication processing based on the
result of determination by the combination determination
means and a result of determination by the relative speed
determination means.

Advantageous Effects of Invention

[0031] According to the present invention, it is possible to
ensure not to execute processing not intended by a user when
stopping the ongoing operation after selecting an object (for
example, in selecting an object other than the object already
selected, or the like).

BRIEF DESCRIPTION OF DRAWINGS

[0032] FIG.1shows oneexample of ahardware structure of
an information processing device according to an embodi-
ment of the present invention;

[0033] FIG. 2 shows one example of a search result screen;
[0034] FIG. 3 shows one example of a favorite screen;
[0035] FIG. 4 is a diagram explaining an operation for

comparing two products;

[0036] FIG. 5 shows one example of a comparison screen;
[0037] FIG. 6 is a functional block diagram of the informa-
tion processing device;
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[0038] FIG. 7 shows one example of a favorite table;
[0039] FIG. 8 shows one example of an object table;
[0040] FIG. 9 shows one example of designated position
data;

[0041] FIG. 10 is a diagram explaining a determination
area;

[0042] FIG. 11 is a diagram explaining a collision deter-
mining method;

[0043] FIG. 12 is a flowchart of an example of processing

executed in the information processing device;
[0044] FIG. 13 is a functional block diagram of the infor-
mation processing device;

[0045] FIG. 14 shows one example of history data;

[0046] FIG. 15 shows one example of an authentication
screen;

[0047] FIG. 16 shows one example of reference combina-

tion information and reference direction information;

[0048] FIG. 17 is a flowchart of one example of processing
executed in the information processing device;

[0049] FIG. 18 is a diagram explaining processing executed
in the information processing device; and

[0050] FIG. 19 shows one example of reference combina-
tion information and reference speed information.

DESCRIPTION OF EMBODIMENTS

[0051] In the following, examples of embodiments of the
present invention will be described in detail with reference to
the accompanying drawings.

First Embodiment

[0052] Initially, an information processing device accord-
ing to a first embodiment of the present invention will be
described. The information processing device according to
the first embodiment is implemented using, for example, a
portable phone, a portable information terminal, a personal
computer, a game device, or the like. FIG. 1 shows one
example of a hardware structure of an information processing
device 10 in this embodiment. As shown in FIG. 1, the infor-
mation processing device 10 includes a control unit 11, a main
memory unit 12, an auxiliary storage unit 13, an operating
unit 14, a display unit 15, a sound output unit 16, an optical
disk drive unit 17, and a communication interface 18.
[0053] The control unit 11 includes, for example, one or
more CPUs, and executes information processing according
to an operation system or a program stored in the auxiliary
storage unit 13. The main storage unit 12 is a RAM, for
example, while the auxiliary storage unit 13 is a hard disk or
a solid state drive, for example.

[0054] The operating unit 14 is used for user operation. In
this embodiment, a designation unit for use by a user to
designate a position in a screen displayed on the display unit
15 is provided as the operating unit. That is, a pointing device,
such as, for example, a touch panel, a mouse, a stick, or the
like, is provided as the operating unit. Note that the following
description is based on an assumption that the information
processing device 10 has a touch panel provided on the dis-
play unit 15.

[0055] The touch panel provided to the information pro-
cessing device 10 is a general touch panel, and capable of
detecting one or more positions touched by a user. As a touch
panel, a touch panel employing a static capacitance method,
for example, is used. With the touch panel employing the
static capacitance method, one or more positions touched by
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a user is/are detected, based on change in the charge that is
caused upon a user’s touching the surface of the touch panel.
The touch panel supplies information indicative of one or
more positions touched by the user. The control unit 11
obtains the one or more positions touched by the user, based
on the information supplied from the touch panel.

[0056] The display unit 15 is a liquid crystal display, or the
like, for example, and the sound output unit 16 is a speaker or
the like, for example. The optical disk drive unit 17 reads a
program and/or data stored in an optical disk (an information
storage medium).

[0057] Note that, for example, a program and data is sup-
plied to the auxiliary storage unit 13 via an optical disk. That
is, an optical disk with a program and data recorded thereon is
inserted in the optical disk drive unit 17, and the program
and/or data recorded on the optical disk is read by the optical
disk drive unit 17 and then stored in the auxiliary storage unit
13. Note that the optical disk drive unit 17 is not an essential
structural element. A structural element for reading a program
or data stored in an information storage medium (for
example, a memory card) other than an optical disk may be
included, instead of the optical disk drive unit 17, so that a
program and/or data may be supplied to the auxiliary storage
unit 13 via an information storage medium other than an
optical disk. Alternatively, a program and/or data may be
supplied to the auxiliary storage unit 13 via a communication
network 2 including, for example, the Internet or the like.
[0058] The communication interface 18 is an interface for
connecting the information processing device 10 to the com-
munication network 2. The information processing device 10
can access the server 4 via the communication network 2.
[0059] The server 4 executes processing based on a pro-
cessing request received from the information processing
device 10. For example, a demon program is activated in the
server 4, and upon receipt of a processing request from the
information processing device 10, the server 4 accesses the
database 6, when necessary, and sends a processing result in
response to the processing request to the information process-
ing device 10. The database 6 may be ensured in a server
computer different from the server 4 or in the server 4.
[0060] In the above described information processing
device 10, processing that is relevant to two objects selected
by a user from among a plurality of objects displayed in a
screen is executed.

[0061] Inthe following, the above described technique will
be described, referring to a case as an example in which an
electronic commercial site where a user can buy a product via
the communication network 2 is provided by the server 4, and
an application program for using the electronic commercial
site is executed in the information processing device 10.
[0062] Initially, the above-described application program
will be described. FIGS. 2 to 4 show one example of a screen
displayed on the display unit 15 of the information processing
device 10 when the above-described application program is
executed.

[0063] FIG. 2 shows one example of a search result screen.
The search result screen is a screen showing a list of products
that satisfy a search condition set based on an input by a user
in a search screen (not shown).

[0064] The search result screen is displayed through data
exchange between the information processing device 10 (the
above-described application program) and the server 4. That
is, the above-described application program sends to the
server 4 a search condition that is set based on an input by a
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user in the search screen. Having received the search condi-
tion, the server 4 accesses the database 6 to obtain a list of
products satistying the search condition. Then, the server 4
sends the obtained product list to the information processing
device 10. The search result screen showing the product list
sent from the server 4 is displayed in the information process-
ing device 10.

[0065] AsshowninFIG. 2, the searchresult screen includes
alistarea20. Inthe listarea 20, a list of products satisfying the
search condition is displayed. Specifically, a product image
22 of each product satisfying the search condition is dis-
played in the list area 20. The product image 22 includes a
thumb nail image of the product, and the name and price of the
product are attached to the product image 22.

[0066] The search result screen includes a favorite area 24.
The favorite area 24 is used for registration of a product as a
favorite among the products displayed in the list area 20.
[0067] Inthe following, an operation for registering a prod-
uct as a favorite will be described. Assume a case in which a
user registers a product “D” as a favorite. In this case, the user
touches the touch panel with his/her finger so as to point out
the product image 22 of the product “D”, then slides the finger
to the favorite area 24 on the touch panel, as indicated by the
arrow 26. In response to such an operation, the product image
22 of'the produce “D” moves to the favorite area 24 in accor-
dance with the movement of the finger, and the product “D” is
resultantly registered as a favorite. Upon new registration of a
product as a favorite, a favorite screen showing a list of
products registered as favorites is displayed.

[0068] FIG. 3 shows one example of the favorite screen. In
the favorite screen, product images 22 of the products regis-
tered as favorites are displayed. FIG. 3 shows one example of
the favorite screen with the products “A”, “B”, “C”, and “D”
registered as favorite products. In the favorite screen shown in
FIG. 3, the product images 22A, 22B, 22C, and 22D of the
products “A”, “B”, “C”, and “D” are displayed. In the favorite
screen, the initial display position and orientation of the prod-
uct image 22 are determined at random. As a result, the
product images 22 are displayed scattered, like the product
images 22A to 22D shown in FIG. 3.

[0069] This favorite screen as well is displayed through
data exchange between the information processing device 10
(the above-described application program) and the server 4.
That is, when the product image 22 of any product moves to
the favorite area 24 in the search result screen, the above-
described application program sends the product ID of the
product, together with the user 1D, to the server 4.

[0070] A table showing a product registered by a user as a
favorite is stored in the database 6, and the server 4 updates
the table, based on the above-described user ID and product
ID received from the information processing device 10. Fur-
ther, the server 4 obtains information on a product registered
by a user as a favorite from the database 6, and sends the
obtained information to the information processing device
10. In the information processing device 10, the information
sent from the server 4 is stored in the auxiliary storage unit 13
(see FIG. 7 to be described later), and the favorite screen is
displayed based on the information.

[0071] Inthe favorite screen, a user can select and compare
two products with each other. In the following, an operation
for comparing two products will be described. FIG. 4 is a
diagram explaining this operation. Assume a case here in
which the products “B” and “C” are compared with each
other.
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[0072] In comparing the products “B” and “C”, a user per-
forms, for example, a “pinching operation” to collide the
product image 22B of the produce “B” against the produce
image 22C of the produce “C”. That is, the user puts one
finger (for example, the thumb) of his/her one hand (for
example, the right hand) on the touch panel so as to point out
the product image 22B of the produce “B”, and another finger
(for example, the index finger) on the touch panel so as to
point out the product image 22C of the produce “C”. There-
after, the user slides these fingers so as to get closer to each
other on the touch panel. With such an operation, the product
image 22B of the produce “B” and the product image 22C of
the produce “C” move getting closer to each other, as indi-
cated by the arrows 30, 32, in accordance with the movement
of the fingers.

[0073] Then, when it is determined that the product image
22B of the produce “B” has collided against the product
image 22C of the produce “C”, a comparison screen for
comparing the products “B” and “C” is displayed. FIG. 5§
shows one example of the comparison screen in this case. In
the comparison screen in this case, a comparison table 40
showing various information on the products “B” and “C” is
displayed.

[0074] A purchaser of a product can rate the product with
the full score of five points, for example, in the electronic
commercial site. That is, the average of the ratings registered
by purchasers of the product is displayed in the “rating score”
section in the comparison table 40. When a product is regis-
tered as a favorite in the above-described search result screen,
the server 4 is notified of the fact that the product is registered
as a favorite, and the number of users having registered the
product as a favorite is stored in the database 6. The “favorite”
section in the table 40 shows the number of users having
registered the product as a favorite.

[0075] Inthe comparison screen, a link button 42 for jump-
ing to a shopping screen for buying a respective product is
displayed. Selection of the link button 42 causes a shopping
screen (not shown) for buying a concerned product to appear.
Further, a close button 44 is also displayed in the comparison
screen. Selection of the close button 44 causes the compari-
son screen to close and the favorite screen to appear again.
[0076] When auser points out to thereby select two product
images 22 from among a plurality of product images 22
displayed in the favorite screen and moves the two fingers to
thereby move the two product images 22 so as to collide, a
comparison screen for the two products is displayed. That is,
according to the information processing device 10, a user can
instruct the information processing device 10 to display a
comparison screen for two products through an intuitive
operation of colliding two product images 22.

[0077] Note that a drag and drop operation may be
employed as an operation for instructing the information
processing device 10 to display a comparison screen for two
products. That is, it is feasible to display, when a user per-
forms a drag operation to thereby move one product image 22
onto another product image 22 and then a drop operation with
the products images 22 placed one on the other, a comparison
screen for two products of those product images 22.

[0078] With the above described drag and drop operation
employed, however, there may be a case in which, when
intending to move, through a drag operation, one product
image 22 onto his/her desired product image 22 among a
plurality of densely placed product images 22 and then per-
form a drop operation, a user may perform a drop operation
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with the one product image 22 erroneously placed on a prod-
uct image 22 other than his/her desired product image 22. In
such a case, a comparison image for two products not
intended by the user is displayed.

[0079] On the contrary, according to the information pro-
cessing device 10 in this embodiment, a user initially selects
both of the product images 22 of two products for compari-
son, and then the user moves the product images 22 so as to
collide. Asa result, a comparison screen for the two products
is displayed. With the above, the above described inconve-
nience is unlikely caused. That is, even if a product image 22
other than a desired product image 22 is selected, unless the
product image 22 is caused to collide against another product
image 22, a comparison screen for these products is not
displayed. In this case, the user simply detaches his/her finger
from the touch panel, and selects again a productimage 22. As
described above, according to the information processing
device 10 in this embodiment, a comparison screen for two
products not intended by a user is unlikely displayed.

[0080] Further, with the above described drag and drop
operation employed, when a user stops the ongoing drag
operation halfway in moving one product image 22, which
then happens to be placed on another product image 22, a
comparison screen for these products is displayed. That is, a
comparison screen for two products not intended by the user
is displayed. To address the above, the user needs to move the
one product image 22 to a position not overlapping another
product image 22 before stopping the drag operation.

[0081] On the contrary, according to the information pro-
cessing device 10 in the first embodiment, the above
described inconvenience is not caused. That is, even when a
user detaches his/her finger from the touch panel to select a
different product image 22 after selecting a product image 22
other than a desired product image 22, the user does not need
to particularly care whether or not the selected product image
22 happens to be positioned on another product image 22.
This is because a comparison screen for products is not dis-
played unless the product images 22 selected by the user
collide even though the selected product image 22 is placed
on another product image 22.

[0082] In the following, a structure for implementing the
above described favorite screen (user interface) will be
described. FIG. 6 is a functional block diagram showing only
a functional block relevant to collision determination pro-
cessing in the favorite screen among those implemented by
the information processing device 10 in this embodiment. As
shown in FIG. 6, the information processing device 10
includes a storage unit 50, a display control unit 52, a detec-
tion result obtaining unit 54, an object moving unit 56, a
collision determination unit 58, and a processing executing
unit 60.

[0083] For example, the storage unit 50 is implemented
using the main storage unit 12 and the auxiliary storage unit
13. The display control unit 52, the detection result obtaining
unit 54, the object moving unit 56, the collision determination
unit 58, and the processing executing unit 60 are implemented
by the control unit 11. That is, the control unit 11 executes
processing according to a program, thereby functioning as
these functional blocks.

[0084] The storage unit 50 will be described. The storage
unit 50 stores various data. FIGS. 7 to 9 show one example of
data stored in the storage unit 50.

[0085] FIG. 7 shows one example of a favorite table. The
favorite table is a table showing information on a product
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registered as a favorite. As described above, in displaying the
favorite screen, information on a product registered by a user
as a favorite is obtained from the server 4 (database 6). The
obtained information is registered in the favorite table.
[0086] The favoritetable shownin FIG. 7 includes “product
1D, “product name”, “price”, “rating score”, “number of
registrants to favorite”, “image”, and “shopping page” fields.
In the “product ID” field, identification information (product
ID)uniquely identifying a product is registered. In the “prod-
uct name” and “price” fields, the name and price of a product
are respectively registered. In the “rating score” field, the
average of the rating scores made by purchasers of the prod-
uct is registered. In the “number of registrants to favorite”
field, the number of users having registered the product as a
favorite is registered. In the “image” field, link information
(URL) to a normal image and a thumb nail image of the
product is registered. In the “shopping page” field, link infor-
mation (URL) to a shopping page (shopping screen) for the
product is registered.

[0087] FIG. 8 shows one example of the object table. The
object table is a table for managing an object (product image
22) displayed in the favorite screen. The object table includes
“object ID”, “product ID”, and “position” fields. In the
“object ID” field, identification information (object ID)
uniquely identifying an object (product image 22) is regis-
tered. In the “product ID” field, the product ID of a product
correlated to an object (product image 22) is registered. For
example, for the product image 22 of the product “A”, the
product ID of the product “A” is registered in the “product ID”
field. In the “position” field, a display position of an object
(product image 22) is registered. For example, the screen
coordinates of a representative position (for example, the
center position) of an object (product image 22) is registered.
Note that a screen coordinate system is a coordinate system
having the origin defined at the upper left corner of a screen,
the X axis being positive in the rightward direction, and the Y
axis being positive in the downward direction.

[0088] In the following, the display control unit 52 will be
described. The display control unit 52 displays a screen
including a plurality of objects on the display unit 15. In this
embodiment, the display control unit 52 displays a favorite
screen on the display unit 15. That is, in this embodiment, the
favorite screen corresponds to the above-described “screen”,
and a plurality of product images 22 displayed in the favorite
screen correspond to the above-described “plurality of
objects”.

[0089] In the following, the detection result obtaining unit
54 will be described. The detection result obtaining unit 54
obtains a result of detection by a detection unit capable of
detecting two or more positions designated by a user in a
screen. For example, the pointing device corresponds to the
“detection unit”. In this embodiment, the touch panel corre-
sponds to the “detection unit”, and the detection result obtain-
ing unit 54 obtains a position designated by a user (a user’s
designated position) and detected by the touch panel. For
example, when a user designates two positions (a first desig-
nated position and a second designated position) in a screen,
the touch panel detects the first designated position and the
second designated position. Then, the detection result obtain-
ing unit 54 obtains the first designated position and the second
designated position detected by the touch panel. In this case,
the detection result obtaining unit 54 obtains designated posi-
tion data, such as is shown in FIG. 9, for example. Note that
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a user’s designated position is expressed using the coordi-
nates of the screen coordinate system.

[0090] In the following, the object moving unit 56 will be
described. While one of a user’s designated positions is
detected by the detection unit, the object moving unit 56
determines whether or not the one designated position is
included in a determination area that is set based on the
position of one object among the plurality of objects. When
the one designated position is included in the determination
area set based on the position of one object, the object moving
unit 56 moves the one object in accordance with movement of
the one designated position.

[0091] Forexample, when a user’s first designated position
is detected by the detection unit, the object moving unit 56
determines whether or not the first designated position is
included in the determination area that is set based on the
display position of any object among a plurality of objects.
Further, when the user’s second designation position is
detected by the detection unit, besides the first designated
position, the object moving unit 56 determines whether or not
the second designated position is included in the determina-
tion area that is set based on the display position of another
object among the plurality of objects.

[0092] Below, the “determination area” will be described.
A determination area is an area that is set for determining
whether or not a user is pointing out an object. A determina-
tion area is set based on the display position of an object, and
moves in accordance with movement of the object. For
example, an area where an object is displayed is set as a
determination area. The determination area may not neces-
sarily coincide with the area where the object is displayed. For
example, an area including the entire area where an object is
displayed and also being larger than the area where the object
is displayed may be set as a determination area. Further, for
example, for an object in a relatively complicated shape, a
determination area having a relatively simpler shape may be
set.

[0093] FIG.10isadiagram explaining a determination area
in a case where the favorite screen, such as is shown in FIG.
3,is displayed. Note that the reference numeral “70A” in FIG.
10 indicates a user’s first designated position, and “70B”
indicates the user’s second designated position.

[0094] As product images 22A to 22D are displayed in the
favorite screen shown in FIG. 3, determination areas 72A to
72D are set in the example shown in FIG. 10. Note that, in the
following, the determination areas 72A to 72D may be col-
lectively referred to as a “determination area 72”.

[0095] The determination area 72A is a determination area
corresponding to the product image 22A of the product “A”,
and the area where the product image 22A is displayed is set
as the determination area 72A. Similarly, the determination
area 72B is a determination area corresponding to the product
image 22B of the produce “B”, and the area where the product
image 22B is displayed is set as the determination area 72B.
The determination area 72C is a determination area corre-
sponding to the product image 22C of the produce “C”, and
the area where the product image 22C is displayed s set as the
determination area 72C. The determination area 72D is a
determination area corresponding to the product image 22D
of'the produce “D”, and the area where the productimage 22D
is displayed is set as the determination area 72D.

[0096] In the example shown in FIG. 10, for example, the
object moving unit 56 determines whether or not the first
designated position 70A is included in any of the determina-
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tion areas 72A to 72D. Further, the object moving unit 56
determines whether or not the second designated position
70B is included in any of the determination areas 72A to 72D.

[0097] When the first designated position is included in the
first determination area corresponding to the first object, the
object moving unit 56 moves the first object in accordance
with movement of the first designated position. Further, when
the second designated position is included in the second
determination area corresponding to the second object, the
object moving unit 56 moves the second object in accordance
with movement of the second designated position.

[0098] Inthe exampleshown in FIG. 10, for example, as the
first designated position 70A is included in the determination
area 72B, the object moving unit 56 moves the product image
22B in accordance with movement of the first designated
position 70A. That is, the object moving unit 56 causes the
product image 22B to follow the first designated position
70A.

[0099] In the example shown in FIG. 10, as the second
designated position 70B is included in the determination area
72C, the object moving unit 56 moves the product image 22C
in accordance with movement of the second designated posi-
tion 70B. That is, the object moving unit 56 causes the product
image 22C to follow the second designated position 70B.

[0100] Inthe following, the collision determination unit 58
will be described. The collision determination unit 58 deter-
mines whether or not a first object has collided against a
second object when at least one of the first and second objects
has been moved by the object moving unit 56.

[0101] For example, the collision determination unit 58
determines whether or not the first object has collided against
the second object by determining whether or not the distance
between the first designated position and the second desig-
nated position has become equal to or smaller than a thresh-
old. In other words, the collision determination unit 58 deter-
mines whether or not the distance between the first designated
position and the second designated position has become equal
to or smaller than the threshold when the first designated
position is included in the first determination area and the
second designated position is included in the second deter-
mination area, to thereby determine whether or not the first
object has collided against the second object. The collision
determination unit 58 determines that the first object has
collided against the second object when at least one of the first
and second objects has been moved by the object moving unit
56 and the distance between the first designated position and
the second designated position has become equal to or
smaller than the threshold.

[0102] In the example shown in FIG. 10, for example, the
first designated position 70A is included in the determination
area 72B, and the second designated position 70B is included
in the determination area 72C. In this case, as described
above, the object moving unit 56 moves the product image
22B in accordance with movement of the first designated
position 70A and the product image 22C in accordance with
movement of the second designated position 70B. In this
case, as shown in FIG. 11, the collision determination unit 58
obtains the distance (d) between the first designated position
70A and the second designated position 70B, and determines
whether or not the distance (d) has become equal to or smaller
than the threshold to thereby determine whether or not the
product image 22B has collided against the product image
22C.
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[0103] When it is determined that the above-described dis-
tance (d) is equal to or smaller than the threshold, the collision
determination unit 58 determines that the product image 22B
has collided against the product image 22C. In the example
shown in FIG. 11, although the determination area 72B over-
laps the determination area 72C (that is, the product image
22B overlaps the product image 22C), the collision determi-
nation unit 58 does not determine the product image 22B has
collided against the product image 22C unless the above-
described distance (d) is equal to or smaller than the thresh-
old.

[0104] Inthe example showninFIG. 11, although the deter-
mination area 72C overlaps the determination area 72D (that
is, the product image 22C overlaps the product image 22D),
the collision determination unit 58 does not determine that the
product image 22B has collided against the product image
22D as a user’s designated position is not included in the
determination area 72D.

[0105] In the following, the processing executing unit 60
will be described. The processing executing unit 60 executes
processing relevant to the first object and the second object,
based on the result of determination by the collision determi-
nation unit 58. For example, when it is determined that the
first object has collided against the second object, the pro-
cessing executing unit 60 displays a comparison screen for
comparing attribute information correlated to the first object
and attribute information correlated to the second object on
the display unit 15.

[0106] For example, in the example shown in FIG. 11,
when it is determined that the distance (d) between the first
designated position 70A and the second designated position
70B has become equal to or smaller than the threshold (that is,
when it is determined that the product image 22B has collided
against the product image 22C), the processing executing unit
60 executes processing relevant to the product image 22B and
the product image 22C.

[0107] In this case, the processing executing unit 60 dis-
plays a comparison screen, such as is shown in FIG. 5, on the
display unit 15. That is, the processing executing unit 60
displays a comparison screen for comparing information on
the product “B” correlated to the product image 22B and
information on the product “C” correlated to the product
image 22C on the display unit 15.

[0108] In the following, processing that is executed by the
information processing device 10 while the favorite screen is
displayed will be described. FIG. 12 is a flowchart of an
example of processing that is repetitively executed for every
predetermined period of time (for example, Ys0™ of a second)
in the information processing device 10 while the favorite
screen is displayed. Note that processing for moving the
product image 22 in accordance with change of a user’s
designated position is also executed while the favorite screen
is displayed, which, however, is not shown in FIG. 12. F1G. 12
mainly shows processing for determining whether or not the
productimages 22 have collided. The control unit 11 executes
the processing shown in FIG. 12 according to the program,
thereby functioning as the detection result obtaining unit 54,
the collision determination unit 58, and the processing
executing unit 60.

[0109] As shown in FIG. 12, initially, the control unit 11
(detection result obtaining unit 54) obtains the number (N) of
a user’s designated positions detected by the detection unit
(touch panel) (S101). Then, the control unit 11 determines
whether or not the obtained number (N) is two or larger
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(S102). When the obtained number (N) is not two or larger,
the control unit 11 terminates this processing.

[0110] Meanwhile, when the obtained number (N) is two or
larger, the control unit 11 initialize the value of the variable i
to 1 (5103). Then, the control unit 11 determines whether or
not the i designated position is included in any determina-
tion area 72 (S104). Note that “the i designated position”
refers to the i” designated position among the designated
positions detected by the detection unit (touch panel).

[0111] When the i” designated position is included in any
determination area 72, the control unit 11 initializes the value
of'the variable j to i+1 (S105), and determines whether or not
the i designated position is included in another determina-
tion area 72 (S106). Note that “another determination area
72” refers to a determination area 72 other than the determi-
nation area 72 that is determined at step S104 as including the
i designated position.

[0112] When the j” designated position is included in
another determination area 72, the control unit 11 obtains the
distance (d) between the i”* designated position and the j*
designated position (S107). Then, the control unit 11 (colli-
sion determination unit 58) determines whether or not the
distance (d) is equal to or smaller than a threshold (D) (S108).
When the distance (d) is equal to or smaller than the threshold
(D), the control unit 11 (processing executing unit 60) deter-
mines that the product images 22 have collided, and displays
the comparison screen (F1G. 5) on the display unit 15. In this
case, a comparison screen for the product of the product
image 22 corresponding to the determination area that is
determined at step S104 as including the i” designated posi-
tion and the product of the product image 22 corresponding to
the determination area 72 that is determined at step S106 as
including the i” designated position is displayed. The com-
parison screen is displayed based on the favorite table shown
in FIG. 7.

[0113] Meanwhile, when it is not determined at step S104
that the i designated position is included in any determina-
tion area 72, the control unit 11 increments the value of the
variable i (S112), and then determines whether or not the
variable 1 is smaller than the number (N) of the user’s desig-
nated positions detected (S113). When it is determined that
the variable i is smaller than the number (N) of the user’s
designated positions detected, the control unit 11 executes the
processing at step S104. Meanwhile, when it is not deter-
mined that the variable i is smaller than the number (N) of the
user’s designated positions detected, the control unit 11 ter-
minates this processing.

[0114] Further, when it is not determined at step S106 that
the j* designated position is included in another determina-
tion area 72 or when it is not determined at step S108 that the
distance (d) is equal to or smaller than the threshold (D), the
control unit 11 increments the value of the variable j (S110),
and then determines whether or not the value of the variable j
is equal to or smaller than the number (N) of the user’s
designated positions detected (S111). When it is determined
that the variable j is equal to or smaller than the number (N) of
the user’s designated positions detected, the control unit 11
executes the processing at step S106. Meanwhile, when it is
not determined that the variable j is equal to or smaller than
the number (N) of the user’s designated positions detected,
the control unit 11 executes the processing at step S112.
Description on the processing shown in FIG. 12 is completed
with the above.

12

Oct. 17,2013

[0115] According to the information processing device 10
in the above described first embodiment, when a user selects
two product images 22 from among a plurality of product
images 22 displayed in the favorite screen by pointing out the
two product images 22 with his/her two fingers, and moves
the two fingers to thereby move the two product images 22 so
as to collide, a comparison screen for the two products is
displayed. That is, according to the information processing
device 10, a user can instruct the information processing
device 10 to display a comparison screen for two produces
through an intuitive operation of selecting and colliding two
product images 22.

[0116] Note here that, for example, a drag and drop opera-
tion may be possibly employed as an operation for displaying
a comparison screen for two products. That is, it is feasible to
display a comparison screen for the two products when a user
performs a drag operation to thereby move one product image
22 onto another product image 22 and then a drop operation
with the products images 22 placed one on the other.

[0117] With the above described drag and drop operation
employed, however, there may be a case in which a user may
perform a drop operation with one product image 22 errone-
ously placed on a product image 22 other than his/her desired
product image 22 when intending to move, through a drag
operation, the one product image 22 onto his/her desired
productimage 22 among a plurality of densely placed product
images 22 and then perform a drop operation. In such a case,
a comparison image for two products not intended by the user
is displayed.

[0118] Further, with the above described drag and drop
operation employed, in a case where a user stops the drag
operation halfway after having started moving one product
image 22, ifthe one product image 22 happens to be placed on
another product image 22, a comparison screen for these
products is displayed. To address the above, the user needs to
move the one product image 22 to a position not overlapping
any other product image 22 before stopping the drag opera-
tion.

[0119] On the contrary, according to the information pro-
cessing device 10 in the first embodiment, if a user initially
selects both of the product images 22 of two products for
comparison and then moves the product images 22 so as to
collide, a comparison screen for the two products is dis-
played. With the above, the above described inconvenience is
unlikely caused. That is, even though a product image 22
other than a desired product image 22 is selected, unless the
product image 22 is caused to collide against another product
image 22, a comparison screen for these products is not
displayed. In this case, the user simply detaches his/her finger
from the touch panel, and selects again a productimage 22. As
described above, according to the information processing
device 10 in this embodiment, a comparison screen for two
products not intended by a user is unlikely displayed. Further,
according to the information processing device 10 in the first
embodiment, the user does not need to particularly care the
position of the product image 22 when stopping the ongoing
operation halfway as a comparison screen for products is not
displayed unless the product images 22 selected by the user
collide even though the selected product image 22 is posi-
tioned on another product image 22.

[0120] Further, an operation for simply selecting both of
the product images 22 of two products for comparison may be
applicable as an operation for displaying a comparison screen
for the two products. That is, it is feasible that, when a user
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selects one product image 22 and then another product image
22, acomparison screen for these products may be displayed.
However, with such an operation employed, when a user
erroneously selects a product image 22 other than his/her
desired product image 22 as a second product image 22, a
comparison screen for two products not intended by the user
is displayed. On the contrary, according to the information
processing device 10 in the first embodiment, as described
above, a comparison screen for two products not intended by
a user is unlikely displayed.

[0121] Further, as an operation for displaying a comparison
screen for two products, an operation described below, for
example, may be employed:

(a) click the left button of a mouse while pointing out one
productimage 22 with the mouse to thereby select the product
image 22;

(b) click the left button of the mouse while pointing out
another product image 22 with the mouse to thereby select the
product image 22; and

(c) click thereafter the right button of the mouse to thereby
instruct to display a comparison screen for the products of
these product images 22.

[0122] The above described operation, however, requires a
left button and a right button of a mouse, and thus cannot be
employed in an information processing device having no
mouse. For example, a tablet-type information processing
device having a touch panel but a mouse cannot employ the
above-described operation. On the contrary, an operation
employed in the information processing device 10 according
to the first embodiment can be employed in an information
processing device having no mouse.

[0123] According to the information processing device 10
in the first embodiment, it is possible to improve accuracy in
determining whether or not a user has collided the product
images 22 displayed in the favorite screen.

[0124] As a collision determination method for the product
images 22, there may be available a method for determining
whether or not the product images 22 contact each other or are
placed one on the other to thereby determine whether or not
the product images 22 have collided. However, when an
screen is small in the size or when a larger number of product
images 22 in view of the size of the screen are displayed in the
screen, product images 22 likely contact each other or are
placed one on the other. Therefore, according to the above-
described collision determining method, it is likely to be
determined that the product images 22 have collided. As a
result, it may be determined that the product images 22 have
collided despite lack of a user’s intention of colliding the
product images 22, which may be felt stressful by a user.
[0125] On the contrary, according to the information pro-
cessing device 10 in the first embodiment, determination as to
whether or not product images 22 have collided is made based
on two positions designated by a user. Consequently, accord-
ing to the information processing device 10 in the first
embodiment, it is possible to avoid determining that the prod-
uct images 22 have collided despite lack of a user’s intention
of colliding the product images 22.

[0126] Note that the first embodiment can be arranged as
described below.

[0127] [1] In the example shown in FIG. 11, for example,
when the object moving unit 56 moves the product image 22B
and the product image 22C, the collision determination unit
58 may determine whether or not “a state in which the dis-
tance (d) between the first designated position 70A and the
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second designated position 70B is equal to or smaller than a
threshold” lasts for a reference period of time. In other words,
the collision determination unit 58 may determine whether or
not “a state in which the first designated position 70A is
included in the determination area 72B, the second desig-
nated position 70B is included in the determination area 72C,
and the distance (d) between the first designated position 70A
and the second designated position 70B is equal to or smaller
than a threshold” lasts for a reference period of time. Then,
when the above-described state lasts for the reference period
of'time, the control unit 11 may determine the product image
22B has collided against the product image 22C.

[0128] With the above, it is possible to avoid determining
that the product image 22B has collided against the product
image 22C when the above described distance (d) temporarily
becomes equal to or smaller than the threshold despite lack of
a user’s intention of colliding the product image 22B and the
product image 22C. In this manner, it is possible to further
improve accuracy in determining whether or not a user has
collided the product images 22 displayed in the favorite
screen.

[0129] [2] As shown in FIG. 13, for example, the informa-
tion processing device 10 may include a threshold change unit
62.

[0130] The threshold change unit 62 decreases the thresh-
old, based on a distance between a user’s first designated
position and second designated position, the distance being
determined in the past by the collision determination unit 58
as being equal to or smaller than a threshold while the first
designated position and second designated position are
detected by a detection unit.

[0131] For example, the threshold change unit 62 stores in
the storage unit 50 (the auxiliary storage unit 13) history data
on history of the above described distance determined by the
collision determination unit 58 in the past as being equal to or
smaller than a threshold. FIG. 14 shows one example of the
history data. For example, when the collision determination
unit 58 determines that the above-described distance is equal
to or smaller than a threshold, the threshold change unit 62
additionally registers the distance to the history data shown in
FIG. 14.

[0132] Forexample, the threshold change unit 62 calculates
the average of the distances registered as the history data.
Further, the threshold change unit 62 calculates the difference
(Ad) between the average and the threshold, and decreases the
threshold in accordance with the difference (Ad). In this case,
the threshold change unit 62 decreases the threshold in a
range not falling short of the average.

[0133] Specifically, for example, the threshold change unit
62 determines whether or not the above-described difference
(Ad) is equal to or larger than a predetermined reference
value. Then, when the above-described difference (Ad) is
equal to or larger than the predetermined reference value, the
threshold change unit 62 changes the threshold (D), using the
expression (1) below, in which “k” in the expression (1) is a
coefficient set to a value larger than 0 but smaller than 1 (for
example, 0.7)

D=D-Ad*k (1)

[0134] Note that the threshold change unit 62 may change
the threshold (D) according to the above described expression
(1), irrespective of whether the above-described difference
(Ad) is equal to or larger than a predetermined reference
value.
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[0135] With a smaller threshold for the collision determi-
nation unit 58, it is less likely determined that objects have
collided despite lack of a user’s intension of colliding the
objects (product images 22). That is, with a smaller threshold
for the collision determination unit 58, it is possible to
improve accuracy in determining whether or not a user has
collided objects displayed in a screen.

[0136] In this regard, according to the above described
threshold change unit 62, it is possible to decrease the thresh-
old with respect to a user who tends to move two fingers
pointing out objects so as to get very close to each other when
making the objects contact each other (that is, a user who
tends to leave the distance between the two designated posi-
tions very small when making the objects contact each other).
Consequently, it is possible to improve accuracy in determin-
ing whether or not a user has collided objects displayed in a
screen.

Second Embodiment

[0137] An information processing device according to a
second embodiment of the present invention will be
described. An information processing device 10 according to
the second embodiment has a similar hardware structure as
that of the information processing device 10 according to the
first embodiment (see FIG. 1).

[0138] According to the information processing device 10
in the second embodiment, an authentication screen, such as
is shownin FIG. 15, for example, is displayed upon turning on
the power, releasing screen lock, retrieving from the sleep
mode, or the like. This authentication screen is displayed
instead of a general authentication screen, such as one for
receiving four-digit number input as a password, for example.
[0139] In the authentication screen shown in FIG. 15, a
plurality of objects 80A to 80F is displayed. Initial display
positions of objects 80A to 80F are determined at random.
Further, different display manners are set to the respective
objects 80A to 80F so that a user can distinguish the objects
80A to 80F. That is, in the example shown in FIG. 15, differ-
ent letters are given to the respective objects 80A to 80F. Note
that display manners of the objects 80A to 80F may be set to
any manner as long as the manner allows a user to distinguish
the respective objects 80A to 80F. For example, different
symbols or numbers may be given to the respective objects
80A to 80F; the respective objects 80A to 80F may be dis-
played in different colors or shapes; or different images may
be used for the respective objects 80A to 80F. Note that the
objects 80 A to 80F may be hereinafter collectively referred to
as the object 80.

[0140] In the following, an arrangement for implementing
user authentication in an authentication screen shown in FIG.
15 will be described. According to the information processing
device 10 in the second embodiment, a user designates in
advance two objects among the objects 80A to 80F displayed
in the authentication screen. That is, the user designates in
advance a first object 80 and a second object 80 among the
objects 80A to 80F. The user also designates in advance
collision manners (how to collide) of these objects 80. For
example, a user designates in advance a positional relation-
ship between these objects 80 in collision. Specifically, a user
designates in advance the direction from the first object 80 to
the second object 80 (a direction in the screen coordinate
system).

[0141] Information indicating a combination of objects 80
designated in advance by a user (hereinafter referred to as
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“reference combination information”) and vector informa-
tion indicating the above described direction designated in
advance by the user (hereinafter referred to as “reference
direction information™) is stored encrypted in the auxiliary
storage unit 13. FIG. 16 shows one example of the reference
combination information and the reference direction infor-
mation stored in the auxiliary storage unit 13. In the example
shown in FIG. 16, the object 80C given the letter “C” is
designated as the first object 80, while the object 80F given
the letter “F” is designated as the second object. The reference
combination information and the reference direction infor-
mation stored in the auxiliary storage unit 13 are used as
information for executing user authentication. That is, these
information items are used as information having the same
function as that of a general user ID and a general password.

[0142] In a case in which reference combination informa-
tion and reference direction information, such as are shown in
FIG. 16, are stored, a user collides the object 80C given the
letter “C” against the object 80F given the letter “F” in the
authentication screen shown in FIG. 15. In the above, simple
collision between these objects 80C and 80F is not sufficient,
and the user is required to collide the objects 80C and 80F
such that the direction from the object 80C, designated as the
first object 80, to the object 80F, designated as the second
object 80, substantially coincides with the direction indicated
by the reference direction information. When the objects 80C
and 80F collide such that the direction from the object 80C to
the object 80F substantially coincides with the direction indi-
cated by the reference direction information, the user is
judged authentic, upon which user authentication is duly
completed.

[0143] The above described authentication screen can pro-
vide higher security, compared to an authentication screen or
the like for receiving a four-digit number input as a password.
Further, according to the above described authentication
screen, an operation required of a user to perform user authen-
tication is a relatively simple operation of colliding two pre-
determined objects 80 in a predetermined direction, and no
complicated operation (input) is required of a user. That is,
according to the above described authentication screen, it is
possible to improve security while ensuring not to require a
user to perform a complicated operation (input).

[0144] In the following, a structure for implementing the
above described authentication screen will be described. The
information processing device 10 in the second embodiment
has functional blocks similar to those of the information
processing device 10 in the first embodiment (see FIG. 6 or
13). In the following, a difference from the first embodiment
as to the respective functional blocks in the second embodi-
ment will be mainly described.

[0145] The storage unit 50 stores the display positions of
the objects 80A to 80F displayed in the authentication screen.
Further, the storage unit 50 (reference information storage
means) stores the reference combination information and the
reference manner information. The “reference combination
information” is information indicating a combination of two
objects 80 designated in advance by a user among a plurality
of'objects 80A to 80F. The “reference manner information” is
information on a manner designated by a user as a collision
manner (how to collide) of these two objects 80. For example,
the “reference manner information” includes information on
a positional relationship between the above described two
objects 80 in collision. For example, the reference combina-
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tion information and the reference direction information,
such as are shown in FIG. 16, are stored in the storage unit 50.
[0146] The display control unit 52 displays an authentica-
tion screen, such as is shown in FIG. 15, for example, on the
display unit 15.

[0147] When the collision determination unit 58 deter-
mines that two objects 80 among the objects 80A to 80F
displayed in the authentication screen have collided, the pro-
cessing executing unit 60 executes processing relevant to
these two objects 80, based on the collision manner of these
two objects 80.

[0148] For example, when the collision determination unit
58 determines that two objects 80 among the objects 80A to
80F displayed in the authentication screen have collided, the
processing executing unit 60 (combination determination
unit) determines whether or not the combination of these two
objects 80 coincides with the combination indicated by the
reference combination information. Further, the processing
executing unit 60 (manner comparing means) compares the
collision manner of these two objects 80 and that indicated by
the reference manner information. Then, the processing
executing unit 60 (authentication processing executing
means) executes authentication processing, based on the
result of determination as to whether or not the above-de-
scribed combination coincides with the combination indi-
cated by the reference combination information and the result
of comparison between the above described collision manner
and the collision manner indicated by the reference manner
information. Details on the processing executing unit 60 will
be described later (see FIG. 17).

[0149] In the following, processing that is executed by the
information processing device 10 while the authentication
screen is displayed will be described. The processing
executed in the information processing device 10 with the
authentication screen displayed is similar to the processing
shown in FIG. 12. That is, processing similar to that shown in
FIG. 12 is repetitively executed for every predetermined
period of time (for example, Y60” of a second) while the
authentication screen is displayed. Therefore, processing
executed in the information processing device 10 with the
authentication screen displayed will be described with refer-
ence to FIG. 12. Note that processing for moving the objects
80A to 80F in accordance with change of'a user’s designated
position is also executed while the authentication screen is
displayed, though not described here.

[0150] When the authentication screen is displayed, the
control unit 11 (detection result obtaining unit 54) obtains the
number (N) of a user’s designated positions detected by the
detection unit (touch panel) (S101). Then, the control unit 11
determines whether or not the number (N) is two or larger
(S8102). When the above-described number (N) is two or
larger, the control unit 11 initializes the value of the variable
ito one (S103). Then, the control unit 11 determines whether
or not the i” designated position is included in any determi-
nation area (S104). Note that the “determination area” is an
area that is set based on the display position of the object 80
and is set for determining whether or not a user is pointing out
the object 80.

[0151] When the i” designated position is included in any
determination area, the control unit 11 initializes the value of
the variable j to i+1 (S105), and then determines whether or
not the i designated position is included in another determi-
nation area (S106). When the j* designated position is
included in another determination area, the control unit 11
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obtains the distance (d) between the i”* designated position
and the j** designated position (S107). Then, the control unit
11 (collision determination unit 58) determines whether or
not the distance (d) is equal to or smaller than the threshold
(D) (S5108).

[0152] Note that processing that is executed when it is not
determined at step S104 that the i designated position is
included in any determination area is similar to that in the first
embodiment. Further, processing that is executed when it is
not determined at step S106 that the i” designated position is
included in another determination area or when it is not deter-
mined at step S108 that the above-described distance (d) is
equal to or smaller than the threshold (D) is also similar to that
in the first embodiment.

[0153] When it is determined at step S108 that the above-
described distance (d) is equal to or smaller than the threshold
(D), the control unit 11 determines that the objects 80 have
collided. In this case, the control unit 11 (processing execut-
ing unit 60) executes the processing shown in FIG. 17, instead
of'the processing at step S109.

[0154] That is, the control unit 11 (combination determina-
tion unit) determines whether or not the combination of the
objects 80 in collision coincides with the combination indi-
cated by the reference combination information (S201). For
example, when the reference combination information shown
in FIG. 16 is stored, the control unit 11 determines whether or
not one of the objects 80 in collision is the object 80C given
the letter “C” designated in advance as the first object 80, and
then determines whether or not the other of the objects 80 in
collision is the object 80F given the letter “F” designated in
advance as the second object 80.

[0155] When the combination of the objects 80 in collision
coincides with the combination indicated by the reference
combination information, the control unit 11 obtains the
direction from the first object 80 to the second object 80
(S202). For example, when the reference combination infor-
mation shown in FIG. 16 is stored, the control unit 11 obtains
the direction from the object 80C given the letter “C” to the
object 80F given the letter “F”. Specifically, as shown in FIG.
18, the control unit 11 obtains the direction 90 from the
representative position 82C (for example, the center point) of
the object 80C to the representative position 82F (for
example, the center point) of the object 80F.

[0156] After execution of step S202, the control unit 11
(direction determination means) obtains the angle (0)
between the direction obtained at step S202 and the direction
indicated by the reference direction information (S203). For
example, when the reference combination information shown
in FIG. 16 is stored, the control unit 11 obtains the angle (8)
between the direction 90 from the object 80C given the letter
“C”to the representative position 82F of the object 80F given
the letter “F” and the direction 92 indicated by the reference
direction information, as shown in FIG. 18.

[0157] After execution of step S203, the control unit 11
(direction determination means) determines whether or not
the angle (0) obtained at step S203 is equal to or smaller than
the reference angle (8¢) (S204). When it is determined that
the above-described angle (0) is equal to or smaller than the
reference angle (6¢), the control unit 11 determines that the
direction obtained at step S202 substantially coincides with
the direction indicated by the reference direction information.
In this case, the control unit 11 (authentication processing
executing means) judges the user authentic, and allows the
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user to use the information processing device 10 (S205). For
example, the control unit 11 displays the menu screen on the
display unit 15.

[0158] Meanwhile, when it is not determined that the
above-described angle (0) is equal to or smaller than the
reference angle (6¢), the control unit 11 (authentication pro-
cessing executing means) judges the user not authentic, and
displays an error message (S206). Note that when it is not
determined at 5201 that the combination of the objects 80 in
collision coincides with the combination indicated by the
reference combination information, the control unit 11 (au-
thentication processing executing means) judges the user not
authentic, and displays an error message (S206). In these
cases, the control unit 11 does not allow the user to use the
information processing device 10. Description on the pro-
cessing that is executed while the authentication screen is
displayed is completed with the above.

[0159] According to the above described information pro-
cessing device 10 in the second embodiment, it is possible to
increase security while ensuring not to require a user to per-
form a complicated operation (input).

[0160] Note here that, for example, when the reference
combination information shown in FIG. 16 is stored, a user
needs to collide the objects 80C and 80F such that the direc-
tion from the object 80C given the letter “C” to the object 80F
given the letters “F” substantially coincides with the direction
indicated by the reference direction information, as described
above. In this case, before colliding the objects 80C and 80F,
auser moves at least one of the objects 80C and 80F to change
the positional relationship between the objects 80C and 80F
into one that allows collision between the objects 80C and
80F such that the direction from the object 80C to the object
80F substantially coincides with the direction indicated by
the reference direction information.

[0161] However, for example, when the screen is small in
the size or when a relative larger number of objects 80 in view
of'the size of the screen are displayed in the screen, the objects
80 likely contact each other or are placed one on the other.
Therefore, it is probable that objects 80C and 80F contact
each other or placed one on the other in the process of chang-
ing the positional relationship between the objects 80C and
80F. Insucha case, according to a conventional determination
method, it is determined that the objects 80C and 80F have
collided against each other, and authentication processing is
thus executed based on the direction from the object 80C to
the object 80F.

[0162] On the contrary, according to the information pro-
cessing device 10 in the second embodiment, similar to the
first embodiment, whether or not the objects 80 have collided
is determined, based on a user’s two designated positions. As
a result, it is possible to avoid determining that objects 80
have collided in the process performed by a user to adjust the
positional relationship between the objects 80.

[0163] Note that the second embodiment may be arranged
as described below.

[0164] [1] At step S202 in FIG. 17, the direction from a
designated position that is determined as being included in
the determination area of the first object 80 to another desig-
nated position that is determined as being included in the
determination area of the second object 80 may be obtained,
instead of the direction from the representative position (for
example, the center point) of the first object 80 to the repre-
sentative position (for example, the center point) of the sec-
ond object 80. Alternatively, the direction from the represen-
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tative position (for example, the center point) of the first
object 80 to a designated position that is determined as being
included in the determination area of the second object 80
may be obtained. Still alternatively, the direction from a des-
ignated position that is determined as being included in the
determination area of the first object 80 to the representative
position (for example, the center point) of the second object
may be obtained.

[0165] [2] According to the above described authentication
method, when a user has made two objects 80 designated in
advance as the first object 80 and the second object 80 contact
each other such that the direction from the first object 80 to the
second object 80 substantially coincides with the direction
indicated by the reference direction information, the user is
judged authentic. Alternatively, a user may be judged authen-
tic when the user has made two objects 80 designated in
advance by the user contact each other such that the direction
from one of the two objects 80 to the other substantially
coincides with the direction indicated by the reference direc-
tion information.

[0166] When the reference combination information and
reference direction information shown in FIG. 16, for
example, are stored, the user may be judged authentic not
only when the user has made two objects 80C and 80F contact
each other such that the direction from the object 80C given
the letter “C” to the object 80F given the letter “F”” substan-
tially coincides with the direction indicated by the reference
direction information, but also when the user has made two
objects 80C and 80F contact each other such that the direction
from the object 80F given the letter “F” to the object 80C
given the letter “C” substantially coincides with the direction
indicated by the reference direction information as well.
[0167] [3] According to the above described authentication
method, a user designates in advance a combination of two
objects 80 and the direction from the first object 80 to the
second object 80. Alternatively, instead of designating in
advance the above-described direction, a user may designate
in advance the relative speed of the first object 80 relative to
the second object 80.

[0168] Inthis case, information indicating a combination of
the objects 80 designated in advance by a user (hereinafter
referred to as “reference combination information”) and
information indicating the above described relative speed
designated in advance by the user (hereinafter referred to as
“reference relative speed information™) are stored encrypted
in the auxiliary storage unit 13. FIG. 19 shows one example of
the reference combination information and reference relative
speed information stored in the auxiliary storage unit 13. In
the example shown in FIG. 19, “v” indicates a speed desig-
nated as a relative speed of the first object 80 (the object 80C
given the letter “C”) relative to the second object 80 (the
object 80F given the letter “F”).

[0169] When the reference combination information and
reference relative speed information, such as are shown in
FIG. 19, are stored, a user collides the object 80C given the
letter “C” against the object 80F given the letter “F” in the
authentication screen shown in FIG. 15. In the above, it is not
sufficient to simply collide these objects 80C and 80F, but the
user needs to collide the objects 80C and 80F such that the
relative speed of the object 80C relative to the object 80F
substantially coincides with the relative speed indicated by
the reference relative speed information. When the objects
80C and 80F collide such that the relative speed of the object
80C relative to the object 80F substantially coincides with the



US 2013/0275896 Al

relative speed indicated by the reference relative speed infor-
mation, the user is judged authentic, upon which user authen-
tication is duly terminated.

[0170] Inthis case, at step S202 in FIG. 17, the control unit
11 obtains the respective speeds of the objects 80 in collision,
and then obtains the relative speed of the object 80 designated
as the first object 80 relative to the object 80 designated as the
second object 80. For example, when the reference combina-
tion information shown in FIG. 19 is stored, the respective
speeds of the object 80C given the letter “C” and the object
80F given the letter “F” in collision are obtained, and the
relative speed of the object 80C relative to the object 80F is
obtained. Then, at step S203, the control unit 11 (relative
speed determination means) obtains the speed difference
between the relative speed obtained at step S202 and the
relative speed indicated by the reference relative speed infor-
mation. Further, at step S204, the control unit 11 (relative
speed determination means) determines whether or not the
speed difference is equal to or smaller than a reference dif-
ference. When it is determined that the above-described speed
difference is equal to or smaller than the reference difference,
the control unit 11 (authentication processing executing
means) judges the user authentic, and allows the user to use
the information processing device 10.

[0171] Note that, at step S202, instead of obtaining the
speed of the object 80, the control unit 11 may obtain the
speed of a designated position determined as being included
in the determination area of the object 80. Then, the control
unit 11 may obtain the relative speed of a designated position
determined as being included in the determination area of the
first object 80 relative to a designated position determined as
being included in the determination area of the second object
80. Note that the control unit 11 may obtain the relative speed
of the first object 80 relative to a designated position deter-
mined as being included in the determination area of the
second object 80 or the relative speed of a designated position
determined as being included in the determination area of the
first object 80 relative to the second object 80.

[0172] According to the above described authentication
method, when a user has made two objects 80 designated in
advance as the first and second objects 80 contact each other
such that the relative speed of the first object 80 relative to the
second object 80 substantially coincides with the relative
speed indicated by the reference relative speed information,
the user is judged authentic. However, a user may be judged
authentic when the user has made two objects 80 designated
in advance by the user contact each other such that the relative
speed of one of the two objects 80 relative to the other sub-
stantially coincides with the relative speed indicated by the
reference relative speed information.

[0173] For example, when reference combination informa-
tion and reference relative speed information shown in FIG.
19 is stored, a user may be judged authentic not only when the
user has made two objects 80C and 80F contact each other
such that the relative speed of the object 80C relative to the
object 80F substantially coincides with the relative speed
indicated by the reference relative speed information but also
when the user has made two objects 80C and 80F contact each
other such that the relative speed of the object 80F relative to
the object 80C substantially coincides with the relative speed
indicated by the reference relative speed information.

[0174] [4] Note that both of the above-described reference
direction information and reference relative speed informa-
tion may be stored together with the reference combination
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information in the auxiliary storage unit 13. That is, a com-
bination of two objects 80, the direction from the first object
80 to the second object 80, and the relative speed of the first
object 80 relative to the second object 80 may be designated
by a user in advance, and authentication processing may be
executed based on these.

[0175] Forexample, when the reference combination infor-
mation shown in FIGS. 16 and 19, the reference direction
information shown in FIG. 16, and the reference relative
speed information shown in FIG. 19 are stored, if a user has
collided the objects 80C and 80F such that the direction from
the object 80C to the object 80F substantially coincides with
the direction indicated by the reference direction information
and the relative speed of the object 80C relative to the object
80F substantially coincides with the relative speed indicated
by the reference relative speed information, the user may be
judged authentic.

[0176] [5] Inthe second embodiment as well, similar to the
first embodiment, the collision determination unit 58 may
determine whether or not “a state in which a user’s first
designated position is included in the determination area of
one object 80, the user’s second designated position is
included in the determination area of another object 80, and
the distance (d) between the first designated position and the
second designated position is equal to or smaller than a
threshold” lasts for a reference period of time. In other words,
when the object moving unit 56 moves one object 80 and
another object 80, the collision determination unit 58 may
determine whether or not “a state in which the distance (d)
between the first designated position and the second desig-
nated position is equal to or smaller than a threshold” lasts for
a reference period of time. Then, when the above-described
state lasts for a reference period of time, the control unit 11
may determine that the one object 80 has collided against the
other object 80.

[0177] With the above, when the above described distance
(d) has temporarily become equal to or smaller than a thresh-
old despite lack of an intention of colliding two objects 30, it
is not determined that these two objects have collided. In this
manner, it is possible to further improve the accuracy in
determining whether or not a user has collided the objects 80
displayed in the authentication screen.

[0178] Note that the present invention is not limited to the
above described first and second embodiments.

[0179] [1] For example, the above described collision
determining method can be used with various screens.
[0180] For example, in determining whether or not a user
has collided icons in a screen where a plurality of icons each
correlated to a file or a folder (directory) are displayed, the
above described collision determining method can be used.
[0181] When a user has collided icons in this screen, the
files (folders) correlated to the two respective icons may be
unified. Alternatively, a difference between the files (folders)
correlated to the two respective icons may be displayed.
Alternatively, a file (folder) correlated to one icon may be
overwritten by a file (folder) correlated to the other icon. Still
alternatively, the files (folders) correlated to the two respec-
tive icons may be erased.

[0182] Note that the processing executing unit 60 may
change the content of processing relevant to the icons in
collision, based on the collision manner of the icons. For
example, the processing executing unit 60 may selectively
execute any of the above described processing, based on the
collision manner of the icons. In this case, data for correlating
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information describing a collision manner of icons and infor-
mation describing the content of processing relevant to icons
in collision (for example, information indicating any of the
above described processing) may be stored in the storage unit
50. Then, based on the data, the processing executing unit 60
may execute processing correlated to the collision manner of
the icons as processing relevant to the icons in collision.
[0183] Note here that, for example, “information describ-
ing a collision manner of icons” refers to information indi-
cating a positional relationship between two icons in colli-
sion, being specifically information indicating the direction
from one of the two icons in collision to the other. With the
above, it is possible to change the content of processing
relevant to these two icons, based on the direction from one of
the two icons in collision to the other.

[0184] Further, for example, “information describing a col-
lision manner of icons” refers to information indicating a
speed relationship between two icons in collision, being spe-
cially information indicating the relative speed of one of the
two icons in collision relative to the other. With the above, the
content of processing relevant to the two icons can be
changed, based on the relative speed of one of the two icons in
collision relative to the other.

[0185] Whenimage data is correlated to anicon, image data
resulting from combination of image data items correlated to
two respective icons in collision may be displayed.

[0186] Further, the above described collision determining
method can be used in determining whether or not a user has
collided game characters in a game screen where a plurality of
game characters are displayed, for example.

[0187] That is, when a user collides game characters in the
game screen, a comparison screen for comparing parameter
information items (attribute information) of these game char-
acters may be displayed. Alternatively, the game characters
may communicate with each other. Further alternatively,
these game characters may fight. Note that the processing
executing unit 60 may change the content of processing rel-
evant to the game characters in collision, based on the colli-
sion manner of the game characters. For example, the pro-
cessing executing unit 60 may selectively execute any of the
above described processing, based on the collision manner of
the game characters.

[0188] In a case in which game characters are caused to
fight against each other when a user collides the game char-
acters, the parameter information items (attribute informa-
tion) of these game characters may be compared to each other
to determine a winner and a lower. Then, a winner game
character may be left in game screen, while a loser game
character may disappear from the game screen. Note that the
loser game character may move to an end of the game screen.
[0189] Further, the above described collision determining
method can be used with a recipe search screen, for example,
where an icon correlated to a raw material (material) is dis-
played.

[0190] That is, when a user has collided icons in the recipe
search screen, a menu which can be made using the materials
correlated to these icons is searched for, and a recipe of the
menu is displayed. The above described collision determin-
ing method can be used also in determining whether or not a
user has collided icons in such a recipe search screen.
[0191] [2] It is described in the above that two objects are
movable when being pointed out by a user with his/her two
fingers. That is, one object moves in accordance with move-
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ment of one finger, and the other object moves in accordance
with movement of the other finger.

[0192] However, only one of the two objects pointed out by
a user with his/her two fingers may be movable. In this case,
for example, only the object first pointed out by the user may
be movable, or only the object second pointed out by the user
may be movable.

[0193] Here, assume a case of an example shown in FIGS.
4,10, and 11, for example. Further, assume a case in which
only the product image 22 first pointed out by a user is
movable. In this case, supposing that the user points out the
product image 22C prior to the product image 22B, the user
can move only the product image 22C. In this case, the user
moves the finger pointing out the product image 22C toward
the finger pointing out the product image 22B, whereby the
product image 22C is made colliding against the product
image 22B.

[0194] [3] Forexample, the screen displayed on the display
unit 15 may be generated using a 3D computer graphics
technique. For example, a screen showing a picture of a 3D
space where a plurality of objects is placed viewed from a
virtual camera may be displayed on the display unit 15.
[0195] [4] Forexample, the designation unit (operating unit
14) for use by a user to designate a position in a screen
displayed on the display unit 15 may not be provided over-
lapping the display unit 15, but apart from the display unit 15.

1. An information processing device, comprising:

display control means for displaying a screen including a

plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;

object moving means for, in a case where one of the user’s
designated position is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;

collision determination means for, in a case where at least

one of a first object and a second object is moved by the
object moving means, determining whether or not the
first object and the second object collide with each other
in a state that the user’s first designated position is
included in a determination area set based on a position
of the first object and the user’s second designated posi-
tion is included in a determination area set based on a
position of the second object; and

processing executing means for executing processing rel-

evant to the first object and the second object, based on
a result of determination by the collision determination
means.

2. The information processing device according to claim 1,
wherein in a case where the user’s first designated position is
included in the determination area set based on the position of
the first object, the user’s second designated position is
included in the determination area set based on the position of
the second object, the at least one of the first object and the
second object is moved by the object moving means, and the
distance between the first designated position and the second
designated position is equal to or smaller than a threshold, the
collision determination means determines the first object and
the second object collide with each other.
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3. The information processing device according to claim 2,
wherein in a case where the first object and the second object
are moved by the object moving means, and a state in which
the distance between the first designated position and the
second designated position is equal to or smaller than the
threshold lasts for a predetermined period of time, the colli-
sion determination means determines the first object and the
second object collide with each other.

4. The information processing device according to claim 3,
further comprising threshold changing means for decreasing
the threshold based on a distance between the first designated
position and the second designated position, the distance
being determined in a past by the collision determination
means as being equal to or smaller than the threshold.

5. An information processing device, comprising:

display control means for displaying a screen including a

plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;

object moving means for, in a case where one of the user’s
designated position is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;

collision determination means for, in a case where at least

one of a first object and a second object is moved by the
object moving means, determining whether or not the
first object and the second object collide with each other;
and

processing executing means for executing processing rel-

evant to the first object and the second object based on a
result of determination by the collision determination
means,

wherein

the processing executing means includes

means for obtaining attribute information correlated to
the first object and attribute information correlated to
the second object stored in attribute information stor-
age means for storing attribute information correlated
to each of the plurality of objects, in a case where it is
determined that the first object and the second object
collide with each other, and

means for displaying on the display means a comparison
screen for comparing the attribute information corre-
lated to the first object and the attribute information
correlated to the second object.

6. The information processing device according to claim 1,
wherein in a case where it is determined that the first object
and the second object collide with each other, the processing
executing means executes the processing relevant to the first
object and the second object based on a collision manner of
the first object and the second object.

7. The information processing device according to claim 6,
wherein in the case where it is determined that the first object
collides against the second object, the processing executing
means selects any of a plurality of kinds of processing rel-
evant to the first object and the second object based on the
collision manner of the first object and the second object, and
then executes the selected processing.

8. The information processing device according to claim 6,
further comprising reference information storage means for
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storing reference combination information indicating a com-
bination of two objects among the plurality of objects desig-
nated in advance by the user, and reference manner informa-
tion indicating a manner designated in advance by the user as
the collision manner of the two objects,
wherein
the display control means displays the plurality of objects
in mutually different display manners in the screen,
the processing executing means includes
combination determination means for determining
whether or nota combination of the first object and the
second object is identical to the combination indi-
cated by the reference combination information in the
case where it is determined that the first object and the
second object collide with each other,
collision manner comparing means for comparing a col-
lision manner of the first object and the second object
and the manner indicated by the reference manner
information in the case where it is determined that the
first object and the second object collide with each
other, and
authentication processing executing means for execut-
ing authentication processing based on a result of
determination by the combination determination
means and a result of comparison by the collision
manner comparing means.
9. The information processing device according to claim 8,
wherein
the reference manner information includes reference direc-
tion information indicating a direction designated in
advance by the user,
the collision manner comparing means includes direction
determination means for determining whether or not an
angle between a direction from one to another of the first
object or the first designated position and the second
object or the second designated position and the direc-
tion indicated by the reference direction information is
equal to or smaller than a reference angle, and
the authentication processing executing means executes
the authentication processing based on the result of
determination by the combination determination means
and a result of determination by the direction determi-
nation means.
10. The information processing device according to claim
8, wherein
the reference manner information includes reference rela-
tive speed information indicating a relative speed desig-
nated in advance by the user,
the collision manner comparing means includes relative
speed determination means for determining whether or
not a speed difference between a relative speed of one
relative to another of the first object or the first desig-
nated position and the second object or the second des-
ignated position and the relative speed indicated by the
reference relative speed information is equal to or
smaller than a reference difference, and
the authentication processing executing means executes
the authentication processing based on the result of
determination by the combination determination means
and a result of determination by the relative speed deter-
mination means.
11. An information processing device, comprising:
display control means for displaying a screen including a
plurality of objects on display means;
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detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;

object moving means for, in a case where one of the user’s
designated positions is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;

collision determination means for, in a case where at least
one of a first object and a second object is moved by the
object moving means, determining whether or not the
first object and the second object collide with each other;

processing executing means for executing processing rel-
evant to the first object and the second object based on a
result of determination by the collision determination
means; and

reference information storage means for storing reference
combination information indicating a combination of
two objects among the plurality of objects designated in
advance by the user, and reference manner information
indicating a manner designated in advance by the user as
the collision manner of the two objects,

wherein

the display control means displays the plurality of objects
in mutually different display manners in the screen,
the processing executing means includes
combination determination means for determining
whether or nota combination of the first object and the
second object is identical to the combination indi-
cated by the reference combination information in a
case where it is determined that the first object and the
second object collide with each other,
collision manner comparing means for comparing a col-
lision manner of the first object and the second object
and the manner indicated by the reference manner
information in the case where it is determined that the
first object and the second object collide with each
other, and
authentication processing executing means for execut-
ing authentication processing based on a result of
determination by the combination determination
means and a result of comparison by the collision
manner comparing means,
the reference manner information includes reference direc-
tion information indicating a direction designated in
advance by the user,
the collision manner comparing means includes direction
determination means for determining whether or not an
angle between a direction from one to another of the first
object and the second object and the direction indicated
by the reference direction information is equal to or
smaller than a reference angle, and
the authentication processing executing means executes
the authentication processing based on the result of
determination by the combination determination means
and a result of determination by the direction determi-
nation means.
12. An information processing device, comprising:

display control means for displaying a screen including a
plurality of objects on display means;
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detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;
object moving means for, in a case where one of the user’s
designated positions is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;
collision determination means for, in a case where at least
one of a first object and a second object is moved by the
object moving means, determining whether or not the
first object and the second object collide with each other;
processing executing means for executing processing rel-
evant to the first object and the second object based on a
result of determination by the collision determination
means; and
reference information storage means for storing reference
combination information indicating a combination of
two objects among the plurality of objects designated in
advance by the user, and reference manner information
indicating a manner designated in advance by the user as
the collision manner of the two objects,
wherein
the display control means displays the plurality of objects
in mutually different display manners in the screen,
the processing executing means includes
combination determination means for determining
whether or nota combination of the first object and the
second object is identical to the combination indi-
cated by the reference combination information in a
case where it is determined that the first object and the
second object collide with each other,
collision manner comparing means for comparing a col-
lision manner of the first object and the second object
and the manner indicated by the reference manner
information in the case where it is determined that the
first object and the second object collide with each
other, and
authentication processing executing means for execut-
ing authentication processing based on a result of
determination by the combination determination
means and a result of comparison by the collision
manner comparing means,
the reference manner information includes reference rela-
tive speed information indicating a relative speed desig-
nated in advance by the user,
the collision manner comparing means includes relative
speed determination means for determining whether or
not a speed difference between a relative speed of one of
the first object and the second object relative to another
of the first object and the second object and the relative
speed indicated by the reference relative speed informa-
tion is equal to or smaller than a reference difference,
and
the authentication processing executing means executes
the authentication processing based on the result of
determination by the combination determination means
and a result of determination by the relative speed deter-
mination means.

13. A control method for an information processing device,

the control method comprising:
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a display control step of displaying a screen including a
plurality of objects on display means;

a detection result obtaining step of obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;

an object moving step of, in a case where one of the user’s
designated positions is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;

a collision determination step of, in a case where at least
one of a first object and a second object is moved at the
object moving step, of determining whether or not the
first object and the second object collide with each other
in a state that the user’s first designated position is
included in a determination area set based on a position
of'the first object and the user’s second designated posi-
tion is included in a determination area set based on a
position of the second object; and

a processing executing step of executing processing rel-
evant to the first object and the second object, based on
a result of determination at the collision determination
step.

14. (canceled)

15. A computer readable information storage medium stor-

ing a program for causing a computer to function as:

display control means for displaying a screen including a
plurality of objects on display means;

detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;

object moving means for, in a case where one of the user’s
designated positions is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;

collision determination means for, in a case where at least
one of a first object and a second object is moved by the
object moving means, determining whether or not the
first object collides against the second object in a state
that the user’s first designated position is included in a
determination area set based on a position of the first
object and the user’s second designated position is
included in a determination area set based on a position
of'the second object; and

processing executing means for executing processing rel-
evant to the first object and the second object, based on
a result of determination by the collision determination
means.

16. A control method for an information processing device,

the control method comprising:

a display control step of displaying a screen including a
plurality of objects on display means;

a detection result obtaining step of obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;

an object moving step of, in a case where one of the user’s
designated positions is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
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among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;
a collision determination step of, in a case where at least
one of a first object and a second object is moved at the
object moving step, determining whether or not the first
object collides against the second object; and
a processing executing step of executing processing rel-
evant to the first object and the second object based on a
result of determination at the collision determination
step,
wherein
the processing executing step includes
a step of obtaining attribute information correlated to the
first object and attribute information correlated to the
second object stored in attribute information storage
means for storing attribute information correlated to
each of the plurality of objects, in a case where it is
determined that the first object and the second object
collide with each other, and

a step of displaying on the display means a comparison
screen for comparing the attribute information corre-
lated to the first object and the attribute information
correlated to the second object.

17. (canceled)

18. A computer readable information storage medium stor-

ing a program for causing a computer to function as:

display control means for displaying a screen including a
plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;
object moving means for, in a case where one of the user’s
designated positions is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;
collision determination means for, in a case where at least
one of a first object and a second object is moved by the
object moving means, determining whether or not the
first object and the second object collide with each other;
and
processing executing means for executing processing rel-
evant to the first object and the second object based on a
result of determination by the collision determination
means,
wherein
the processing executing means includes
means for obtaining attribute information correlated to
the first object and attribute information correlated to
the second object stored in attribute information stor-
age means for storing attribute information correlated
to each of the plurality of objects, in a case where it is
determined that the first object and the second object
collide with each other, and
means for displaying on the display means a comparison
screen for comparing the attribute information corre-
lated to the first object and the attribute information
correlated to the second object.
19. A control method for an information processing device,

the control method comprising:
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a display control step of displaying a screen including a
plurality of objects on display means;

a detection result obtaining step of obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;

an object moving step of, in a case where one of the user’s
designated positions is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;

a collision determination step of, in a case where at least
one of a first object and a second object is moved at the
object moving step, determining whether or not the first
object and the second object collide with each other;

a processing executing step of executing processing rel-
evant to the first object and the second object based on a
result of determination at the collision determination
step; and

a step of obtaining at least a part of content stored in
reference information storage means for storing refer-
ence combination information indicating a combination
of'two objects among the plurality of objects designated
in advance by the user, and reference manner informa-
tion indicating a manner designated in advance by the
user as the collision manner of the two objects,

wherein

at the display control step, the plurality of objects are
displayed in mutually different display manners in the
screen,

the processing executing step includes
a combination determination step of determining

whether or nota combination of the first object and the
second object is identical to the combination indi-
cated by the reference combination information in a
case where it is determined that the first object and the
second object collide with each other,

a collision manner comparing step of comparing a col-
lision manner of the first object and the second object
and the manner indicated by the reference manner
information in the case where it is determined that the
first object and the second object collide with each
other, and

an authentication processing executing step of executing
authentication processing based on a result of deter-
mination at the combination determination step and a
result of comparison at the collision manner compar-
ing step,

the reference manner information includes reference direc-
tion information indicating a direction designated in
advance by the user,

the collision manner comparing step includes a direction
determination step of determining whether or not an
angle between a direction from one to another of the first
object and the second object and the direction indicated
by the reference direction information is equal to or
smaller than a reference angle, and

at the authentication processing executing step, the authen-
tication processing is executed based on the result of
determination at the combination determination step
and a result of determination at the direction determina-
tion step.

20. (canceled)
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21. A computer readable information storage medium stor-

ing a program for causing a computer to function as:

display control means for displaying a screen including a
plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;
object moving means for, in a case where one of the user’s
designated positions is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;
collision determination means for, in a case where at least
one of a first object and a second object is moved by the
object moving means, determining whether or not the
first object and the second object collide with each other;
processing executing means for executing processing rel-
evant to the first object and the second object based on a
result of determination by the collision determination
means; and
means for obtaining at least a part of content stored in
reference information storage means for storing refer-
ence combination information indicating a combination
of two objects among the plurality of objects designated
in advance by the user, and reference manner informa-
tion indicating a manner designated in advance by the
user as the collision manner of the two objects,
wherein
the display control means displays the plurality of objects
in mutually different display manners in the screen,
the processing executing means includes
combination determination means for determining
whether or nota combination of the first object and the
second object is identical to the combination indi-
cated by the reference combination information in a
case where it is determined that the first object and the
second object collide with each other,
collision manner comparing means for comparing a col-
lision manner of the first object and the second object
and the manner indicated by the reference manner
information in the case where it is determined that the
first object and the second object collide with each
other, and
authentication processing executing means for execut-
ing authentication processing, based on a result of
determination by the combination determination
means and a result of comparison by the collision
manner comparing means,
the reference manner information includes reference direc-
tion information indicating a direction designated in
advance by the user,
the collision manner comparing means includes direction
determination means for determining whether or not an
angle between a direction from one to another of the first
object and the second object and the direction indicated
by the reference direction information is equal to or
smaller than a reference angle, and
the authentication processing executing means executes
the authentication processing based on the result of
determination by the combination determination means
and a result of determination by the direction determi-
nation means.
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22. A control method for an information processing device,

the control method comprising:

a display control step of displaying a screen including a
plurality of objects on display means;

a detection result obtaining step of obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;

an object moving step of, in a case where one of the user’s
designated positions is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;

a collision determination step of, in a case where at least
one of a first object and a second object is moved at the
object moving step, determining whether or not the first
object and the second object collide with each other; and

a processing executing step of executing processing rel-
evant to the first object and the second object, based on
a result of determination at the collision determination
step; and

a step of obtaining at least a part of content stored in
reference information storage means for storing refer-
ence combination information indicating a combination
of'two objects among the plurality of objects designated
in advance by the user, and reference manner informa-
tion indicating a manner designated in advance by the
user as the collision manner of the two objects,

wherein

at the display control step, the plurality of objects are
displayed in mutually different display manners in the
screen,

the processing executing step includes
a combination determination step of determining

whether or nota combination of the first object and the
second object is identical to the combination indi-
cated by the reference combination information in a
case where it is determined that the first object and the
second object collide with each other,

a collision manner comparing step of comparing a col-
lision manner of the first object and the second object
and the manner indicated by the reference manner
information in the case where it is determined that the
first object and the second object collide with each
other, and

an authentication processing executing step of executing
authentication processing, based on a result of deter-
mination at the combination determination step and a
result of comparison at the collision manner compar-
ing step,

the reference manner information includes reference rela-
tive speed information indicating a relative speed desig-
nated in advance by the user,

the collision manner comparing step includes a relative
speed determining step for determining whether or not a
speed difference between a relative speed of one of the
first object and the second object relative to another of
the first object and the second object and the relative
speed indicated by the reference relative speed informa-
tion is equal to or smaller than a reference difference in
the case where it is determined that the first object and
the second object collide with each other, and

Oct. 17,2013

at the authentication processing executing step, the authen-
tication processing is executed based on the result of
determination at the combination determination step
and a result of determination at the relative speed deter-
mination step.

23. (canceled)

24. A computer readable information storage medium stor-

ing a program for causing a computer to function as:

display control means for displaying a screen including a
plurality of objects on display means;
detection result obtaining means for obtaining a result of
detection by detection means capable of detecting a
plurality of a user’s designated positions in the screen;
object moving means for, in a case where one of the user’s
designated positions is detected by the detection means
and the one designated position is included in a deter-
mination area that is set based on a position of one object
among the plurality of objects, moving the one object in
accordance with movement of the one designated posi-
tion;
collision determination means for, in a case where at least
one of a first object and a second object is moved by the
object moving means, determining whether or not the
first object and the second object collide with each other;
processing executing means for executing processing rel-
evant to the first object and the second object, based on
a result of determination by the collision determination
means; and
means for obtaining at least a part of content stored in
reference information storage means for storing refer-
ence combination information indicating a combination
of two objects among the plurality of objects designated
in advance by the user, and reference manner informa-
tion indicating a manner designated in advance by the
user as the collision manner of the two objects,
wherein
the display control means displays the plurality of objects
in mutually different display manners in the screen,
the processing executing means includes
combination determination means for determining
whether or nota combination of the first object and the
second object is identical to the combination indi-
cated by the reference combination information in a
case where it is determined that the first object and the
second object collide with each other,
collision manner comparing means for comparing a col-
lision manner of the first object and the second object
and the manner indicated by the reference manner
information in the case where it is determined that the
first object and the second object collide with each
other, and
authentication processing executing means for execut-
ing authentication processing, based on a result of
determination by the combination determination
means and a result of comparison by the collision
manner comparing means,
the reference manner information includes reference rela-
tive speed information indicating a relative speed desig-
nated in advance by the user,
the collision manner comparing means includes relative
speed determination means for determining whether or
not a speed difference between a relative speed of one of
the first object and the second object relative to another
of the first object and the second object and the relative
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speed indicated by the reference relative speed informa-
tion is equal to or smaller than a reference difference in
the case where it is determined that the first object and
the second object collide with each other, and

the authentication processing executing means executes
the authentication processing, based on the result of
determination by the combination determination means
and a result of determination by the relative speed deter-
mination means.



