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(57) ABSTRACT

There is provided a state determination device including an
input point acquisition section which acquires position infor-
mation of an input point specified by an operating object, a
reference region setting section which sets a reference region
including the input point acquired by the input point acquisi-
tion section at a current time point, an input point-number
acquisition section which acquires a number of input points
acquired by the input point acquisition section in past and
included in the reference region, and a determination section
which determines, based on the number of input points
acquired by the input point-number acquisition section,
whether the operating object is in a moving state or in a still
state.
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STATE DETERMINATION DEVICE, STATE
DETERMINATION METHOD, AND
PROGRAM

BACKGROUND

The present disclosure relates to a state determination
device, a state determination method, and a program, and
particularly relates to a state determination device, a state
determination method, and a program, which are for deter-
mining a state of an operating object.

In recent years, a pointing device has been in widespread
use, as an input device of an information processing apparatus
including a PC (Personal Computer) and a smartphone, for
example. Examples of the pointing device include a touch
panel, a touch pad, a mouse, and a TrackPoint. The pointing
device detects position information of an input point specified
by a position of an operating object (for example, refer to JP
2010-250770A).

SUMMARY

The position information of the input point which is input
by the pointing device includes a noise component that is
caused by various factors. Further, there may be cases in
which a user’s hand that operates the pointing device may be
moved despite the user’s intention. Accordingly, there were
some cases in which, even though the user meant to keep the
operating object still, the position information varied and the
information processing apparatus operated in a way that was
not intended by the user.

In light of the foregoing, it is desirable to provide a state
determination device, a state determination method, a pro-
gram, and a recording medium, which are novel and
improved, and which are capable of enhancing determination
accuracy as to whether an operating object is in a moving state
or a still state.

According to an embodiment of the present disclosure,
there is provided a state determination device which includes
an input point acquisition section which acquires position
information of an input point specified by an operating object,
a reference region setting section which sets a reference
region including the input point acquired by the input point
acquisition section at a current time point, an input point-
number acquisition section which acquires a number of input
points acquired by the input point acquisition section in past
and included in the reference region, and a determination
section which determines, based on the number of input
points acquired by the input point-number acquisition sec-
tion, whether the operating object is in a moving state or in a
still state.

According to such a configuration, the state determination
device sets the reference region on the basis of the input point
acquired at the current time point. Then, the state determina-
tion device counts the number of input points of the past
included within the reference region, and determines, based
on the number, whether the operating object is in the moving
state or the still state. Accordingly, based on the movement
state of the input point position within the region on the basis
of the input point at the current time point, the state of the
operating object is determined. A large number of input
points within the reference region indicates that the period of
time in which the operating object specifies a point within the
reference region continues for long. That is, with increase in
the number of input points within the reference region, the
possibility of being in the still state increases. Note that,
according to such a configuration, the state determination
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device can distinguish a case in which a slow moving opera-
tion is performed from a case in which a still operation is
performed.

According to another embodiment of the present disclo-
sure, there is provided a state determination method which
includes acquiring position information of an input point
specified by an operating object, setting a reference region
including the input point acquired at a current time point,
acquiring a number of input points acquired in past and
included in the reference region, and determining, based on
the acquired number of input points, whether the operating
object is in a moving state or in a still state.

According to another embodiment of the present disclo-
sure, there is provided a program for causing a computer to
function as a state determination device which includes an
input point acquisition section which acquires position infor-
mation of an input point specified by an operating object, a
reference region setting section which sets a reference region
including the input point acquired by the input point acquisi-
tion section at a current time point, an input point-number
acquisition section which acquires a number of input points
acquired by the input point acquisition section in past and
included in the reference region, and a determination section
which determines, based on the number of input points
acquired by the input point-number acquisition section,
whether the operating object is in a moving state or in a still
state.

According to the embodiments of the present disclosure
described above, there can be provided the state determina-
tion device, the state determination method, the program, and
the recording medium, which are novel and improved, and
which are capable of enhancing determination accuracy as to
whether the operating object is in a moving state or a still
state.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a functional block diagram of a state determina-
tion device according to an embodiment of the present dis-
closure;

FIG. 2 is a hardware configuration diagram of the state
determination device according to the embodiment;

FIG. 3 is a flowchart showing an example of a state deter-
mination method according to the embodiment;

FIG. 4 is an explanatory diagram showing an example of
input points and states of reference regions in a case in which
auser intends to perform a still state operation in the embodi-
ment;

FIG. 5 is a table showing change in the number of input
points in the case of FIG. 4;

FIG. 6 is an explanatory diagram showing an example of
input points and states of reference regions in a case in which
the user intends to perform a slow moving state operation in
the embodiment;

FIG. 7 is a table showing change in the number of input
points in the case of FIG. 6;

FIG. 8 is a flowchart showing a modified example of the
state determination method according to the embodiment;
and

FIG. 9 is an explanatory diagram illustrating an example of
reference region size information.

DETAILED DESCRIPTION OF THE
EMBODIMENT(S)

Hereinafter, preferred embodiments of the present disclo-
sure will be described in detail with reference to the appended
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drawings. Note that, in this specification and the appended
drawings, structural elements that have substantially the same
function and structure are denoted with the same reference
numerals, and repeated explanation of these structural ele-
ments is omitted.

Note that the description will be given in the following
order.

1. Configuration example of state determination device

2. Operation example of state determination device

3. Examples of effects

4. Modified example of state determination method

1. CONFIGURATION EXAMPLE OF STATE
DETERMINATION DEVICE

First, with reference to FIG. 1 and FIG. 2, a schematic
configuration of a state determination device according to an
embodiment of the present disclosure will be described. FIG.
1 is a functional block diagram of a state determination device
according to an embodiment of the present disclosure. FIG. 2
is a hardware configuration diagram of the state determina-
tion device according to the embodiment.

A state determination device 100 is an information pro-
cessing apparatus operated based on position information of
an input point acquired via a pointing device. The state deter-
mination device 100 may be, for example, an information
processing apparatus such as a PC (Personal Computer), a
mobile phone, a smartphone, a game device, a music repro-
duction device, a video processing device, or a consumer
electronics device.

As described above, the position information of the input
point acquired via the pointing device includes noise that is
caused by various factors. For example, there was a case in
which, even though a user meant to perform the input that
intended to point one and the same point to a touch sensor, the
position information of the input point output from the touch
sensor varied which was caused by the shaking of the finger or
the position of the touch sensor. Alternatively, there is also a
case in which noise is included caused by device character-
istics. For example, a capacitive touch sensor is an input
device which detects a touch position based on the change in
the capacitance of a plurality of electrodes. The capacitive
touch sensor has a property that the noise is easily included in
the case in which an operation position is at the boundary of
the electrodes.

In this way, when the noise was included in the position
information detected via the pointing device, there was a case
where the position of the input point of the user’s intention
and the position of the detected input point are different from
each other. In particular, even in the case where the user
performs an operation intended as a still state, a coordinate
value to be detected varies more or less in many cases.
Accordingly, it is desired to accurately determine whether the
intention of the user operation is a still state or the moving
state.

Here, in the case of determining whether the intention of
the user operation is the still state or the moving state, as for
the method used for reducing the influence of noise, there is
assumed a method involving setting a threshold and deter-
mining that the intention of the user operation is the moving
state if the coordinates change to an extent equal to or more
than the threshold. However, in the case of using such thresh-
old, the displacement of the coordinate value is ignored until
the change to an extent equal to or more than the threshold
occurs. Therefore, particularly in the case of performing a
slow operation, the user is not provided with appropriate
feedback. Accordingly, there will be described hereinafter the
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configuration of the state determination device according to
the embodiment of the present disclosure, which is capable of
reducing the influence of noise and also appropriately distin-
guishing and determining between the moving state in which
a slow operation is performed and the still state.

Referring to FIG. 1, the state determination device 100
mainly includes an input point acquisition section 101, a
reference region setting section 103, a storage section 105, an
input point-number acquisition section 107, a determination
section 109, a position information correction section 111,
and a display section 113. Further, the state determination
device 100 may additionally include various types of func-
tional sections which operate using position information out-
put from the position information correction section 111, but
the description thereof is omitted here.

The input point acquisition section 101 has a function of
acquiring position information (for example, coordinate
value) of an input point specified by an operating object.
Here, the operating object represents a pointing device or an
object for operating the pointing device (for example, a finger
operating a touch sensor), for example. The input point acqui-
sition section 101 can cause the storage section 105 to store
the acquired position information as input point information,
and can supply the reference region setting section 103 with
the position information.

The reference region setting section 103 has a function of
setting a reference region for determining whether the user
operation is intended as the still state or the moving state. The
reference region represents a part of the region in which the
position information can be acquired. The reference region
setting section 103 sets the reference region based on an input
point (hereinafter, referred to as current input point) acquired
by the input point acquisition section 101 at the current time
point. Further, the reference region setting section 103 may
set the reference region based on predetermined reference
region size information. For example, the reference region
setting section 103 may set the reference region having the
position of the current input point (for example, the latest
input point at the current time point) as its center. Here, the
predetermined reference region size information can include
information of the shape and the size of the reference region
determined in advance. The information of shape and size
may be a fixed value or may be a variable value. For example,
the reference region size information may include a value
which s set based on the device characteristics of the pointing
device. For example, it is preferred that the reference region
size information be determined such that the size of the ref-
erence region increases as more likely it is that the noise is
included due to the device characteristics. More specifically,
in the case where the pointing device is a touch sensor, for
example, the reference region setting section 103 may set the
reference region having the size which is determined in
advance in accordance with the resolution of the touch sensor.
In this case, it is preferred that the size of the reference region
be smaller as the resolution increases. Further, the reference
region size information may be determined by being associ-
ated with position information on the touch sensor. Here, in
the case where the touch sensor is a capacitive touch sensor, it
is likely that the noise is included in a grid boundary part.
Therefore, the reference region size information may be
determined such that the reference region size increases as it
is nearer to the boundary part of the electrode. Further, the
reference region setting section 103 may change the reference
region size in accordance with the elapsed time during while
the input operation is being continued since it has been deter-
mined as the still state, and with the variation in the coordinate
value since it has been determined as the still state. For
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example, the reference region setting section 103 may reduce
the reference region size as the time elapses. Further, the
reference region setting section 103 may increase the refer-
ence region size with increase in the variation in the coordi-
nate value. According to such a configuration, the transition to
the moving state after once being determined to be the still
state can be made smoothly. When the reference region is set,
the reference region setting section 103 can supply the input
point-number acquisition section 107 with information of the
position, the size, the shape, and the like of the set reference
region and the position information of the current input point.

The storage section 105 has a function of storing data. The
storage section 105 may be, for example, a non-volatile
memory such as a flash memory, an EEPROM (Electronically
Erasable and Programmable Read Only Memory), an
MRAM (Magnetoresistive Random Access Memory), a
FeRAM (Ferroelectric Random Access Memory), and a
PRAM (Phase change Random Access Memory), and a mag-
netic recording medium such as an HDD (Hard Disk Drive).
In the present embodiment, the storage section 105 can store
the input point information, which is a history of the position
information of the input point acquired by the input point
acquisition section 101, and the predetermined reference
region size information.

The input point-number acquisition section 107 has a func-
tion of acquiring, among the input points of the past which are
acquired prior to the current input point, the number of input
points included within the reference region. The input point-
number acquisition section 107 uses the information of the
reference region supplied by the reference region setting sec-
tion 103 and acquires the number of input points of the past
included within the reference region. For example, specifi-
cally, the input point-number acquisition section 107 extracts,
from among the pieces of input point information stored in the
storage section 105, the input point(s) included within the
reference region which is set by the reference region setting
section 103, and counts the number thereof. The input point-
number acquisition section 107 can supply the determination
section 109 with the information of the acquired number of
input points.

The determination section 109 has a function of determin-
ing, based on the number of input points acquired by the input
point-number acquisition section 107, whether the operation
performed by the operating object is intended as the still state
or the moving state. The determination section 109 may per-
form the determination based on the change in the number of
input points. Specifically, the determination section 109 can
determine that it is the still state when the number of input
points demonstrates an increasing tendency, and can deter-
mine that it is the moving state when the number of input
points demonstrates a decreasing tendency. Further, the deter-
mination section 109 may determine that it is the moving state
in the case where the position information acquired by the
input point acquisition section 101 changes in a fixed direc-
tion. This is because the variation in the position information
caused by noise is random and does not have a directivity in
many cases, and the variation in the position information
caused by the operation intended as the moving state has a
directivity in many cases. Further, the determination section
109 may determine that the input point at the start of the
operation using the operating object is the still state. Accord-
ing to such a configuration, redundant feedback can be
reduced. The determination section 109 can supply the posi-
tion information correction section 111 with the determina-
tion results.

The position information correction section 111 can cor-
rect the position information acquired by the input point
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acquisition section 101 based on the determination results
obtained by the determination section 109. For example, in
the case where the determination section 109 determine that it
is the still state, the position information correction section
111 can correct the position information of the current input
point based on the position information of the input point
which is input immediately before the current input point.
Then, the position information correction section 111 can
correct the position information acquired by the input point
acquisition section 101 such that the same position is being
indicated while the determination section 109 determine that
it is the still state. Alternatively, the position information
correction section 111 may correct the position information
of the current input point by estimating the position of the
current input point based on the position information of the
input point which is input immediately before the current
input point and the variation in the input point of the past.

The display section 113 includes a display device and a
display control section which generates a display screento be
displayed by the display device, for example, and has a func-
tion of providing the user with the display screen. The display
section 113 can display the screen based on the position
information corrected by the position information correction
section 111.

Heretofore, an example of the functions of the state deter-
mination device 100 according to the present embodiment has
been described. Each of the above structural elements may be
configured using general-purpose members or circuits, or
may be configured using hardware specialized for the func-
tion of each structural element. Further, the function of each
structural element may be realized by reading out, by an
arithmetic unit such as a CPU (Central Processing Unit), a
control program from the recording medium such as a ROM
(Read Only Memory) or a RAM (Random Access Memory)
that stores the control program in which procedures for real-
izing those functions are written, and by interpreting and
executing the program. Therefore, the configuration to be
used can be changed appropriately in accordance with the
technical level each time when the embodiment is carried out.

Note that there may be produced a computer program for
realizing each function of the state determination device 100
according to the present embodiment as described above, and
the computer program can be implemented in a personal
computer or the like. Further, there can also be provided a
computer-readable recording medium having the computer
program stored therein. Examples of the recording medium
include a magnetic disk, an optical disc, a magneto-optical
disk, and a flash memory. Further, the computer program may
be distributed via a network, without using the recording
medium, for example.

Next, with reference to FIG. 2, an example of a hardware
configuration of the state determination device 100 according
to the present embodiment will be described.

The state determination device 100 mainly includes a dis-
play device 121, a touch sensor 123, a non-volatile memory
125, a RAM (Random Access Memory) 127, and a CPU
(Central Processing Unit) 129. The display device 121 and the
touch sensor 123 may be provided in a stacked manner.

The display device 121 is an example of an output device
which outputs information. The display device 121 may be,
for example, a liquid crystal display (LCD) device and an
organic EL display (organic light emitting diode (OLED))
device.

The touch sensor 123 is an example of the pointing device,
is provided in a stacked manner on the display device 121, and
is a position detection device which detects the position of the
operating object that comes into contact with or comes close
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to the operation surface of the touch sensor 123. The operat-
ing object is typically a finger of the user, for example, and is
used by the user for inputting operation information. The
touch sensor 123 may detect a two-dimensional position or a
three-dimensional position of the operating object with
respect to the operation surface.

The non-volatile memory 125 stores programs, various
calculation parameters, and the like used by the CPU 129. As
the non-volatile memory 125, a recording medium such as a
ROM (Read Only Memory) and a flash memory can be used.

The RAM 127 temporarily stores programs used in the
execution of the CPU 129 and parameters that appropriately
change during execution thereof. The CPU 129 functions as
an arithmetic processing unit and a control unit and controls
the overall operation inside the state determination device
100 according to various programs. Further, the CPU 129
may be a microprocessor. Note that those pieces of hardware
are connected with each other via a host bus configured from
a CPU bus or the like.

The hardware configuration that has been described above
is a configuration example for realizing respective functions
shown in FIG. 1. For example, the display device 121 is
controlled by a display control program executed by the CPU
129, and thus, the function of the display section 113 can be
realized. Further, the function of the input point acquisition
section 101 can be realized by the touch sensor 123.

2. OPERATION EXAMPLE OF STATE
DETERMINATION DEVICE

Next, with reference to FIG. 3, there will be described an
operation example of the state determination device 100 real-
ized by the configuration described above. FIG. 3 is a flow-
chart showing an example of a state determination method
according to the embodiment.

First, when the user operates the touch sensor 123 with
his/her finger, the input point acquisition section 101 of the
state determination device 100 acquires position information
of'a detected input point (S101). Then, the input point acqui-
sition section 101 records the acquired position information
in the input point information stored in the storage section 105
(S103). In this case, the input point acquisition section 101
may record information of the date and time at which the
position information is acquired.

Next, the reference region setting section 103 may set a
reference region at a position based on the acquired input
point (S105). In this case, the reference region setting section
103 sets the reference region based on reference region size
information stored in the storage section 105. Here, it is
assumed that the size and the shape ofthe reference region are
fixed.

When the reference region setting section 103 sets the
reference region, the input point-number acquisition section
107 acquires the number of input points of the past included
within the set reference region (S107). Specifically, the input
point-number acquisition section 107 extracts, from among
the pieces of input point information stored in the storage
section 105, the input point(s) included within the set refer-
ence region, and counts the number thereof. In this case, the
input point-number acquisition section 107 may determine
whether an input point is included within the reference region
sequentially from the latest input point, and may repeat count-
ing until it is found that an input point is outside the reference
region. According to such a configuration, the rate of errone-
ous determination in the case of performing a turn-back
operation can be reduced. Further, the input point-number
acquisition section 107 may record the information of the
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acquired number of input points in the input point informa-
tion. The information of the number of input points is used for
finding out the change in the number of input points.

When the input point-number acquisition section 107
acquires the number of input points, next, the determination
section 109 determines whether the change in the acquired
number of input points is equal to or more than a predeter-
mined threshold (S109). Here, in the case where it is deter-
mined that the change in the number of input points is not
equal to nor more than the predetermined threshold, the deter-
mination section 109 determines that the operation performed
by the operating object is intended as the moving state (S115).
On the other hand, in the case where it is determined that the
change in the number of input points is equal to or more than
the predetermined threshold, then the determination section
109 determines whether the change in the number of input
points is an increase or decrease (S111). Here, in the case
where it is determined that the number of input points is
increasing, the determination section 109 determines that the
operation performed by the operating object is intended as the
still state (S113). On the other hand, in the case where it is
determined in the determination of Step S111 that the number
of input points is decreasing, the determination section 109
determines that the operation performed by the operating
object is intended as the moving state (S115).

Note that, in Step S109, whether the number of input points
demonstrates an increasing tendency or a decreasing ten-
dency is determined using the threshold, but the present tech-
nology is not limited to such an example. For example, it may
also be determined to be an increasing tendency in the case
where the increase continues for a predetermined number of
times or more, or in the case where the ratio of the increase
compared to the last time within a predetermined period is
equal to or more than a predetermined value.

The input point acquisition section 101 determines
whether there is detection of the next input point (S117), and
in the case where the next input point is detected, the process-
ing returns to Step S101. On the other hand, in the case where
the next input point is not detected, the processing is com-
pleted.

3. EXAMPLES OF EFFECTS

Here, using FIGS. 4 to 7, examples of effects owing to the
configuration of the state determination device 100 according
to the present embodiment will be described. FIG. 4 is an
explanatory diagram showing an example of input points and
states of reference regions in a case in which a user intends to
perform a still state operation in the embodiment. FIG. 5 is a
table showing change in the number of input points in the case
of FIG. 4. FIG. 6 is an explanatory diagram showing an
example of input points and states of reference regions in a
case in which the user intends to perform a slow moving state
operation in the embodiment. FIG. 7 is a table showing
change in the number of input points in the case of FIG. 6.

FIG. 4 shows the states of reference regions RA,, to RA 5 in
the case in which input points P,; to P, are detected at times
t1 to t5, respectively. FIG. 5 shows the transition of the num-
ber of input points included in each of the reference regions
RA,; to RA; in the case of FIG. 4.

In FIG. 4, after time t3, the user performs an operation
intended as a still state. In this way, in the case where the user
performs the operation intended as the still state, the position
information changes randomly in many cases. Then, the input
point to be detected is positioned within a region near the
intended point.
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On the contrary, in the case where the user performs an
operation intended as a slow moving state, the displacement
of the position information to be detected has a directivity in
many cases. Then, in this case, even though the displacement
is small, the position information of the input point continues
to change keeping the directivity. Accordingly, the number of
input points continues to increase less often. Therefore, state
determination device 100 according to the present embodi-
ment is capable of distinguishing the operation intended as
the still state shown in FIG. 4 from the operation intended as
the slow moving state shown in FIG. 6.

For example, in the case of determining that it is the still
state when the displacement of the position information is
equal to or less than the threshold, there was the possibility of
being erroneously determined that it was the still state when
the displacement of the position information of the input
point of FIG. 5 was equal to or less than the threshold. On the
contrary, in the state determination device 100 according to
the present embodiment, the determination accuracy between
the moving state and the still state is enhanced.

4. MODIFIED EXAMPLE OF STATE
DETERMINATION METHOD

Next, with reference to FIG. 8 and FIG. 9, a modified
example of the state determination method performed by the
state determination device 100 according to the present
embodiment will be described. In comparison to the state
determination method described above, the present modified
example partially differs therefrom in the criterion for setting
the reference region by the reference region setting section
103 and in the criterion for the determination performed by
the determination section 109. FIG. 8 is a flowchart showing
a modified example of the state determination method
according to the embodiment. FIG. 9 is an explanatory dia-
gram illustrating an example of reference region size infor-
mation.

First, when the user operates the touch sensor 123 with
his/her finger, the input point acquisition section 101 of the
state determination device 100 acquires the position informa-
tion of the detected input point (S201). Then, the input point
acquisition section 101 records the acquired position infor-
mation in the input point information stored in the storage
section 105 (S103). In this case, the input point acquisition
section 101 may record information of the date and time at
which the position information is acquired.

Here, the input point acquisition section 101 determines
whether the acquired position information changes in a fixed
direction (S204). Then, in the case where it is determined in
Step S204 that the position information changes in the fixed
direction, the determination section 109 determines that the
operation performed by the operating object is intended as the
moving state (S215).

On the other hand, in the case where it is determined in Step
S204 that the position information does not change in the
fixed direction, the reference region setting section 103 then
sets a reference region at a position based on the acquired
input point (S205). In this case, the reference region setting
section 103 sets the reference region based on reference
region size information stored in the storage section 105.
Here, the size of the reference region varies according to
device characteristics.

When the reference region setting section 103 sets the
reference region, the input point-number acquisition section
107 acquires the number of input points of the past included
within the set reference region (S207). Specifically, the input
point-number acquisition section 107 extracts, from among
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the pieces of input point information stored in the storage
section 105, the input point(s) included within the set refer-
ence region, and counts the number thereof. In this case, the
input point-number acquisition section 107 may record the
information of the acquired number of input points in the
input point information. The information of the number of
input points is used for finding out the change in the number
of input points.

When the input point-number acquisition section 107
acquires the number of input points, next, the determination
section 109 determines whether the change in the acquired
number of input points is equal to or more than a predeter-
mined threshold (S209). Here, in the case where it is deter-
mined that the change in the number of input points is not
equal to nor more than the predetermined threshold, the deter-
mination section 109 determines that the operation performed
by the operating object is intended as the moving state (S215).
On the other hand, in the case where it is determined that the
change in the number of input points is equal to or more than
the predetermined threshold, then the determination section
109 determines whether the change in the number of input
points is an increase or decrease (S211). Here, in the case
where it is determined that the number of input points is
increasing, the determination section 109 determines that the
operation performed by the operating object is intended as the
still state (S213). On the other hand, in the case where it is
determined in the determination of Step S211 that the number
of input points is decreasing, the determination section 109
determines that the operation performed by the operating
object is intended as the moving state (S215).

The input point acquisition section 101 determines
whether there is detection of the next input point (S217), and
in the case where the next input point is detected, the process-
ing returns to Step S201. On the other hand, in the case where
the next input point is not detected, the processing is com-
pleted.

Here, in the setting of the reference region performed in
Step S205, the reference region setting section 103 sets the
size of the reference region in accordance with the device
characteristics. For example, the reference region setting sec-
tion 103 may use a standard size of the reference region which
is determined in advance for each device. Further, for
example, in a capacitive touch sensor, as shown in FIG. 9, a
first electrode group 10 including a plurality of X electrodes
11 arranged in the X direction and a second electrode group
20 including a plurality of Y electrodes 21 arranged in the Y
direction are provided in a stacked manner. The operating
object comes into contact with or comes close to the touch
sensor having such a configuration, and thus, the position
information of the operating object is detected based on the
change in capacitance detected by each electrode. In the touch
sensor having such a configuration, the noise is more easily
included in the position information to be detected in a region
B which is near to the boundary between the electrodes com-
pared to the position information to be detected in a region A
which is near to the center of the electrode. For this reason, it
is preferred that the reference region size information be set
such that the size of the reference region becomes larger as it
is at the position in which the noise is more easily included,
that is, as it is at the position nearer to the grid boundary.
Alternatively, comparing the peripheral part of the touch sen-
sor with the central part of the touch sensor, the noise is more
easily included in the peripheral part in many cases. In this
case, it is desirable that the reference region size information
be set such that the size of the reference region becomes larger
as it is at the position nearer to the peripheral part of the touch
sensor. The reference region setting section 103 may adjust
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the size of the reference region in accordance with a position
on the touch sensor on the basis of the standard size.
Further, in the case where the size of the reference region
varies, the size of the reference region may be changed based
further on the time elapsed since the operation performed by
the operating object has been once determined to be the still
state, as described above. Further, the size of the reference
region may be changed based further on the degree of varia-
tion of the position information since the operation performed
by the operating object has been once determined to be the
still state. In the case where the degree of variation of the
position information is low, the size of the reference region is
reduced, and hence, the change in states can be detected with
high sensitivity when the operation intended as the moving
state is performed next, and therefore, a smooth operation can
be realized.

Additionally, the present technology may also be config-
ured as below.
(1) A state determination device including:
an input point acquisition section which acquires position
information of an input point specified by an operating object;
a reference region setting section which sets a reference
region including the input point acquired by the input point
acquisition section at a current time point;

an input point-number acquisition section which acquires a
number of input points acquired by the input point acquisition
section in past and included in the reference region; and

a determination section which determines, based on the
number of input points acquired by the input point-number
acquisition section, whether the operating object is in a mov-
ing state or in a still state.

(2) The state determination device according to (1),
wherein the input point acquisition section acquires posi-

tion information of the operating object that comes into con-

tact with or comes close to a touch sensor, and

wherein the reference region setting section sets the refer-
ence region having a size in accordance with device charac-
teristics of the touch sensor.

(3) The state determination device according to (2),
wherein the reference region setting section sets the refer-

ence region having a size which is determined in advance in

accordance with a resolution of the touch sensor.

(4) The state determination device according to (2) or (3),
wherein the touch sensor is a capacitive touch sensor, and
wherein the reference region setting section increases the

size of the reference region as the reference region is nearer to

a grid boundary of the touch sensor.

(5) The state determination device according to any one of (1)
0 (4),
wherein, when the determination section determines that

the operating object is in the still state, the reference region

setting section reduces a size of the reference region as time
elapses since the operating object has been determined to be
in the still state.

(6) The state determination device according to any one of (1)
o (5),
wherein, when the determination section determines that

the operating object is in the still state, the reference region
setting section changes a size of the reference region in accor-
dance with a degree of variation of the position information
since the operating object has been determined to be in the
still state.

(7) The state determination device according to (6),
wherein, when the degree of variation is small, the refer-

ence region setting section reduces the size of the reference

region.
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(8) The state determination device according to any one of (1)

0 (7),

wherein the determination section determines that the
operating object is in the moving state when the position
information acquired by the input point acquisition section
changes in a fixed direction.

(9) The state determination device according to any one of (1)

0 (8),

wherein the determination section determines that the
operating object is in the still state when the number of input
points increases by equal to or more than a predetermined
threshold, and determines that the operating object is in the
moving state when the number of input points decreases by
equal to or more than a predetermined threshold.

(10) A state determination method including:

acquiring position information of an input point specified
by an operating object;

setting a reference region including the input point
acquired at a current time point;

acquiring a number of input points acquired in past and
included in the reference region; and

determining, based on the acquired number of input points,
whether the operating object is in a moving state or in a still
state.

(11) A program for causing a computer to function as a state
determination device which includes

an input point acquisition section which acquires position
information of an input point specified by an operating object,

a reference region setting section which sets a reference
region including the input point acquired by the input point
acquisition section at a current time point,

an input point-number acquisition section which acquires a
number of input points acquired by the input point acquisition
section in past and included in the reference region, and

a determination section which determines, based on the
number of input points acquired by the input point-number
acquisition section, whether the operating object is in a mov-
ing state or in a still state.

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

For example, in the embodiments described above, the
touch sensor has been exemplified as the pointing device, but
the present technology is not limited to such an example. For
example, the present technology can be applied to a mouse,
and a general pointing device using various types of sensors.

Note that in the present specification, the steps written in
the flowchart may of course be processed in chronological
order in accordance with the stated order, but may not neces-
sarily be processed in the chronological order, and may be
processed individually or in a parallel manner. It is needless to
say that, in the case where the steps are processed in the
chronological order, the order of the steps may be changed
appropriately according to circumstances.

The present disclosure contains subject matter related to
that disclosed in Japanese Priority Patent Application JP
2011-060843 filed in the Japan Patent Office on Mar. 18,
2011, the entire content of which is hereby incorporated by
reference.

What is claimed is:

1. A state determination device comprising:

an input point acquisition section which acquires position
information of an input point specified by an operating
object;
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a reference region setting section which sets a reference
region including the input point acquired by the input
point acquisition section at a current time point;

an input point-number acquisition section which acquires a
number of input points acquired by the input point
acquisition section in past and included in the reference
region; and

a determination section which determines, based on the
number of input points acquired by the input point-
number acquisition section, whether the operating
object is in a moving state or in a still state.

2. The state determination device according to claim 1,

wherein the input point acquisition section acquires posi-
tion information of the operating object that comes into
contact with or comes close to a touch sensor, and

wherein the reference region setting section sets the refer-
ence region having a size in accordance with device
characteristics of the touch sensor.

3. The state determination device according to claim 2,

wherein the reference region setting section sets the refer-
ence region having a size which is determined in
advance in accordance with a resolution of the touch
sensor.

4. The state determination device according to claim 2,

wherein the touch sensor is a capacitive touch sensor, and

wherein the reference region setting section increases the
size of the reference region as the reference region is
nearer to a grid boundary of the touch sensor.

5. The state determination device according to claim 1,

wherein, when the determination section determines that
the operating object is in the still state, the reference
region setting section reduces a size of the reference
region as time elapses since the operating object has
been determined to be in the still state.

6. The state determination device according to claim 1,

wherein, when the determination section determines that
the operating object is in the still state, the reference
region setting section changes a size of the reference
region in accordance with a degree of variation of the
position information since the operating object has been
determined to be in the still state.
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7. The state determination device according to claim 6,

wherein, when the degree of variation is small, the refer-
ence region setting section reduces the size of the refer-
ence region.

8. The state determination device according to claim 1,

wherein the determination section determines that the
operating object is in the moving state when the position
information acquired by the input point acquisition sec-
tion changes in a fixed direction.

9. The state determination device according to claim 1,

wherein the determination section determines that the
operating object is in the still state when the number of
input points increases by equal to or more than a prede-
termined threshold, and determines that the operating
object is in the moving state when the number of input
points decreases by equal to or more than a predeter-
mined threshold.

10. A state determination method comprising:

acquiring position information of an input point specified
by an operating object;

setting a reference region including the input point
acquired at a current time point;

acquiring a number of input points acquired in past and
included in the reference region; and

determining, based on the acquired number of input points,
whether the operating object is in a moving state or in a
still state.

11. A non-transitory computer readable medium embody-

ing program instructions for causing a computer to function
as a state determination device which includes

an input point acquisition section which acquires position
information of an input point specified by an operating
object,

a reference region setting section which sets a reference
region including the input point acquired by the input
point acquisition section at a current time point,

an input point-number acquisition section which acquires a
number of input points acquired by the input point
acquisition section in past and included in the reference
region, and

a determination section which determines, based on the
number of input points acquired by the input point-
number acquisition section, whether the operating
object is in a moving state or in a still state.
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