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(57) ABSTRACT 
An information processing device includes a memory for 
storing instructions and a processor configured to execute 
the instructions. The instructions are executed to detect 
contact with or approach of an object; set an operation mode 
of the information processing device to a first operation 
mode or a second operation mode; and control according to 
the set operation mode. The first operation mode is set when 
the information processing device is operated using a non 
gloved hand, and the second operation mode is set when the 
information processing device is operated using a glove 
hand. Control of at least one of displayed information size, 
ring Volume, and vibration strength is different based on 
whether the first operation mode or the second operation 
mode is set. 

it information processing device 

input unit 

Mode setting 
unit 

  



Patent Application Publication May 25, 2017. Sheet 1 of 7 US 2017/O147135 A1 

Fig. 

information processing device 

Display Lirit i: ses input unit 

Mode setting 
Control unit 

unit 

  



Patent Application Publication May 25, 2017. Sheet 2 of 7 US 2017/O147135 A1 

Control operation 
--- Operatiof rode 

Norma node Giove frode 
Contro term 

SNGE CC- SELECADETERMiNE MAGNIFY REDCE 

i-JC WAEO NC CCNRC) 

ONG-EE. O.C.- NO CONERO SEEC/DEERAiNE 

LONG-TEguch AND SEEC/DEERMNE 

ESPAY SIZE ARE 

Nf3ER OF SAY CONS Ef S/A 

WNANCE Eiji BRC 

RING WOf EA/ ARGE 

SRENG OF WEBRATION VEV SRONG 

NFORWAON IN 
EOD CUC IN WCCE ENT 

SAY CHANGE NORA ARAY CMi"EO 

NWA (ONLY 
E MCCN: ESPAY) 

  



Patent Application Publication May 25, 2017. Sheet 3 of 7 US 2017/O147135 A1 

Fig. 3 

START 

AS CONAC --- 
BEEN OEECE 

Yes 

SE OERAON MODE BASED ON 
OEECON RES 

READ CONRC. C.A.RAON 
ACCORONG O SE CERAON MODE 

3. 4. 

SAR CONRC. BASED ON REA 
CONRO OPERAON 

  

  

  



Patent Application Publication May 25, 2017. Sheet 4 of 7 US 2017/O147135 A1 

Fig. 4 

00 NFORMAON ROCESSING DEVICE 

O DSAY N. 

wonday 

Erowser 

Side show Telephone Scheduler 

-. a -YY Corrass 

  



Patent Application Publication May 25, 2017. Sheet 5 of 7 US 2017/O147135 A1 

Fig.5 

00 NFORMAON ROCESSING DEVICE 

O DSAY N. 

3rowser elephone Side show 

  



Patent Application Publication May 25, 2017. Sheet 6 of 7 US 2017/O147135 A1 

Fig.6 

00 information processing device 

Display Lirit i: ses input unit 

.*. Mode setting 
Contro init unit 

141 
Data 

function 

  



Patent Application Publication May 25, 2017. Sheet 7 of 7 US 2017/O147135 A1 

Fig. 7 

? SAR 

HAS DATA FUNCTION 
BEEN ACWAE) 

Yes 

GOVE WOE ... No 

Yes 
33 

8. y EXEC E ED FN CON 

EXECE SAY FNCON ANO SAY FNCON 

ENO 

  

    

  

  

  

  



US 2017/O 147135 A1 

INFORMATION PROCESSING DEVICE 
THAT DETERMINES OPERATIONAL MODE 

BASED ONUSERS TOUCH 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is a continuation applica 
tion of application Ser. No. 14/364,381, entitled “Informa 
tion Processing Device That Determines Operational Mode 
Based On User's Touch,' filed on Jun. 11, 2014, which is a 
national stage application of International Application No. 
PCT/JP2012/082867, entitled “Information Processing 
Device, filed on Dec. 19, 2012, which claims the benefit of 
priority from Japanese Patent Application No. 2011-276941, 
filed on Dec. 19, 2011, the disclosures of which are incor 
porated herein in their entirety by reference thereto. 

TECHNICAL FIELD 

0002 The present invention relates to an information 
processing device, an information processing method, and a 
program for processing information. 

BACKGROUND ART 

0003 Recently, there have been placed on the market 
many information processing devices as exemplified by 
portable terminals on which a display having a touch panel 
function is mounted. 
0004 Moreover, technology has been recently developed 
which can vary the sensitivity of the touch sensor of a touch 
panel to distinguish between touch operations by a bare hand 
and touch operations by a gloved hand (e.g., refer to Patent 
Literature 1). 

CITATION LIST 

0005 Patent Literature 1: JP2008-033701A 

SUMMARY OF INVENTION 

Problems to be Solved 

0006. A difference in the accuracy between a touch 
operation performed by a bare hand and a gloved hand that 
make contact with a touch panel has been generated. For 
example, in the case of the bare hand, a fine touch operation 
can be performed. On the other hand, in the case of the 
gloved hand, there is a problem in that a fine touch operation 
is difficult. 

0007. The technology described in Patent Literature 1 is 
designed only to change the sensitivity of the sensor, not to 
facilitate the operation in the case of the gloved hand. 
0008. It is therefore an object of the present invention to 
provide an information processing device, an information 
processing method, and a program that solve the aforemen 
tioned problem. 

Solution to Problem 

0009. According to the present invention, an information 
processing device includes: 
0010 an input unit that detects contact with or approach 
of an object; 
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0011 a mode setting unit that sets, based on a result of the 
detection of the input unit, the operation mode of the 
information processing device to a first operation mode or a 
second operation mode; and 
0012 a control unit that performs control according to the 
operation mode set by the mode setting unit. 
0013. According to the present invention, an information 
processing method implemented by an information process 
ing device includes: 
0014 processing for detecting contact with or approach 
of an object; 
00.15 processing for setting, based on the result of the 
detection, the operation mode of the information processing 
device to a first operation mode or a second operation mode; 
and 
0016 processing for controlling the information process 
ing device according to the set operation mode. 
0017. According to the present invention, a program for 
causing an information processing device to execute: 
0018 a procedure for detecting contact with or approach 
of an object; 
0019 a procedure for setting, based on the result of the 
detection, the operation mode of the information processing 
device to a first operation mode or a second operation mode; 
and 
0020 a procedure for performing control according to the 
set operation mode. 

Effects of Invention 

0021. As described above, according to the present 
invention, even in the case of a gloved hand that touches the 
touch panel, information can be accurately input easily. 

BRIEF DESCRIPTION OF DRAWINGS 

0022 FIG. 1 A diagram showing an information process 
ing device according to the embodiment of the present 
invention. 
0023 FIG. 2 A diagram showing an example of corre 
spondence between an operation mode and a control opera 
tion stored in a table shown in FIG. 1. 
0024 FIG. 3 A flowchart illustrating an information 
processing method in the information processing device 
shown in FIG. 1. 
0025 FIG. 4A diagram showing an example of a menu 
screen displayed on a display unit when a normal mode is 
Set. 

0026 FIG. 5A diagram showing an example of a menu 
screen displayed on the display unit when a glove mode is 
Set. 

0027 FIG. 6A diagram showing an example of a detailed 
configuration of a control unit in the information processing 
device shown in FIG. 1. 
0028 FIG. 7 A flowchart illustrating processing when the 
control unit shown in FIG. 6 activates a data function. 

DESCRIPTION OF EMBODIMENTS 

0029. Hereinafter, the embodiments of the present inven 
tion will be described with reference to the drawings. 
0030 FIG. 1 is a diagram showing an information pro 
cessing device according to the embodiment of the present 
invention. 
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0031. As shown in FIG. 1, information processing device 
100 according to the embodiment includes display unit 110. 
input unit 120, mode setting unit 130, control unit 140, and 
table 150. 
0032. Display unit 110 is a general display that displays 
information based on an instruction from control unit 140. 
Display unit 110 can be a touch panel that has the detection 
function of input unit 120. 
0033. Input unit 120 inputs information according to 
contact with or approach of an object as in the case of the 
touch panel. 
0034. Input unit 120 has a function of detecting contact 
with or approach of an object (user's finger or the like) to the 
display surface of display unit 110. For example, input unit 
120 can include a contact sensor in the case of detecting 
contact with the object. Input unit 120 can include a prox 
imity sensor in the case of detecting the approach of the 
object. Input sensor 120 detects contact with or approach of 
an object according to the change of capacitance between 
the object and the display surface when the object comes 
into contact or approaches. 
0035) Input unit 120 measures, when the object comes 
into contact or approaches, the resistance value of the object, 
and outputs the resistance value that is the measurement 
result to mode setting unit 130. Input unit 120 can measure 
other electric characteristics Such as a current value in place 
of the resistance value, and output a measured numerical 
value as a measurement result to mode setting unit 130. 
0036 Mode setting unit 130 sets the operation mode of 
information processing device 100 to a normal mode (first 
operation mode) or a glove mode (second operation mode) 
based on the resistance value (current value) output from 
input unit 120. 
0037 For example, mode setting unit 130 sets the opera 
tion mode to the normal mode when the resistance value 
output from input unit 120 is equal to or lower than a preset 
threshold value. Mode setting unit 130 sets the operation 
mode to the glove mode when the resistance value output 
from input unit 120 is higher than the preset threshold value. 
Similarly, when the measurement result output from input 
unit 120 is a numerical value indicating other electric 
characteristics, mode setting unit 130 sets the operation 
mode based on a comparison with the threshold value. 
0038 Mode setting unit 130 can set the operation mode 
of information processing device 100 to a normal mode or 
a glove mode based on a predetermined input from the 
outside. The predetermined input can be selected from a 
menu displayed on display unit 110 by a user, or by pressing 
a predetermined button key disposed in information pro 
cessing device 100. There are no particular restrictions. 
0039 Control unit 140 performs control according to an 
operation mode set by mode setting unit 130. A control 
operation when the normal mode is set and a control 
operation when the glove mode is set are stored beforehand 
in table 150. Accordingly, control unit 140 reads a control 
operation corresponding to the operation mode set by mode 
setting unit 130 from table 150, and performs control based 
on the read control operation. 
0040 FIG. 2 is a diagram showing an example of corre 
spondence between an operation mode and a control opera 
tion Stored in table 150 shown in FIG. 1. 

0041. As shown in FIG. 2, table 150 shown in FIG. 1 
stores control operations corresponding to the respective 
operation modes (normal mode and glove mode). 
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0042. For example, as shown in FIG. 2, concerning the 
control item “SINGLE TOUCH', the operation mode 
“NORMAL MODE and the control operation “SELECT/ 
DETERMINE are associated with each other, and the 
operation mode "GLOVE MODE and the control operation 
“MAGNIFY/REDUCE are associated with each other. This 
means that when the operation mode is the normal mode, the 
control operation that control unit 140 performs, by a single 
touch, an operation to select/determine information. And this 
means that when the operation mode is the glove mode, the 
control operation that control unit 140 performs, by a single 
touch, operation to magnify/reduce information. The 
“TOUCH indicates that input unit 120 has detected contact 
with or approach of the object (similar in description below). 
Specifically, in the case in which the operation mode is the 
normal mode, when input unit 120 detects the approach of 
or proximity of the object to display unit 110, input unit 120 
notifies control unit 140 of the position for detecting the 
approach of or the proximity of the object to display unit 
110. Control unit 140 then executes processing to select/ 
determine information (e.g., icon) displayed at the position. 
On the other hand, in the case in which the operation mode 
is the glove mode, when input unit 120 detects the approach 
of or the proximity of the object to display unit 110, input 
unit 120 notifies control unit 140 of the position for detecting 
the approach of or the proximity of the object to display unit 
110. Control unit 140 then executes processing to magnify/ 
reduce information (e.g., icon) displayed at the position. 
0043 Concerning the control item “MULTI-TOUCH', 
the operation mode “NORMAL MODE and the control 
operation “VALID' are associated with each other, and the 
operation mode "GLOVE MODE and the control operation 
“NO CONTROL are associated with each other. This 
means that when the operation mode is the normal mode, the 
control operation of control unit 140 for the multi-touch 
(plurality of simultaneous touching operations) is valid. And 
this means that when the operation mode is the glove mode, 
the control operation of control unit 140 for the single touch 
means no control operation. In other words, concerning the 
multi-touch, preset control is performed in the normal mode, 
while no control is performed in the glove mode (control 
performed in normal mode is invalidated). 
0044) Concerning the control item “LONG-TIME 
TOUCH', the operation mode “NORMAL MODE and the 
control operation “NOCONTROL are associated with each 
other, and the operation mode “GLOVE MODE and the 
control operation “SELECT/DETERMINE are associated 
with each other. This means that when the operation mode 
is the normal mode, the control operation that control unit 
140 performs for a touching operation that takes a long-time 
equal to or longer than the preset time means that no control 
is executed. And this means that when the operation mode 
is the glove mode, the control operation that control unit 140 
performs for a touching operation that takes a long-time is 
an operation to select/determine information. In other words, 
concerning the long-time touch, preset control is performed 
in the glove mode, while no control is performed in the 
normal mode (control performed in glove mode is invali 
dated). Specifically, in the case in which the operation mode 
is the normal mode, when input unit 120 detects a long-time 
approach or proximity of the object to display unit 110, input 
unit 120 notifies control unit 140 of the position for detecting 
the approach of or the proximity of the object to display unit 



US 2017/O 147135 A1 

110. Control unit 140 then executes processing to select/ 
determine information (e.g., icon) displayed at the position. 
0045 Concerning the control item “LONG-TIME 
TOUCH AND MOVE, the operation mode “NORMAL 
MODE and the control operation “MOVE are associated 
with each other, and the operation mode “GLOVE MODE” 
and the control operation “SELECT/DETERMINE” are 
associated with each other. This means that when the opera 
tion mode is the normal mode, the control operation that 
control unit 140 performs when the position of touch moves 
by a preset distance or more after long-time touch for a 
predetermined time or more is control of movement. And 
this means that when the operation mode is the glove mode, 
the control that control unit 140 performs when the position 
of touch moves by a preset distance or more after long-time 
touch is an operation to select/determine information. Spe 
cifically, in the case in which the operation mode is the 
normal mode, when input unit 120 detects the approach or 
proximity and move of the object, over a long period, to 
display unit 110, input unit 120 notifies control unit 140 of 
the position for detecting the approach of or the proximity of 
the object to display unit 110. Control unit 140 then executes 
processing to move information (e.g., icon) displayed at the 
position. On the other hand, in the case that the operation 
mode is the glove mode, when input unit 120 detects the 
approach or proximity and move of the object, over a long 
period, to display unit 110, input unit 120 notifies control 
unit 140 of the position for detecting the approach of or the 
proximity of the object to display unit 110. Control unit 140 
then executes processing to select/determine information 
(e.g., icon) displayed at the position. 
0046 Concerning the control item “DISPLAY SIZE, the 
operation mode “NORMAL MODE and the control opera 
tion "MEDIUM are associated with each other, and the 
operation mode “GLOVE MODE' and a control operation 
“LARGE' are associated with each other. This means that 
when the operation mode is the normal mode, the size of an 
icon or a menu that display unit 110 is caused to display by 
control unit 140 is around medium. And this means that 
when the operation mode is the glove mode, the size of an 
icon or a menu that display unit 110 is caused to display by 
control unit 140 is large. “MEDIUM and the “LARGE' are 
expressions for convenience. There is no particular restric 
tion on the level of the “MEDIUM or the level of 
“LARGE'. It is only required that the size of the icon or the 
menu that display unit 110 is caused to display by control 
unit 140 when the operation mode is the glove mode be 
larger than that of the icon or the menu that display unit 110 
is caused to display by control unit 140 when the operation 
mode is the normal mode. 

0047. When the operation mode changes during display, 
a display size changes to correspond with the change. For 
example, when mode setting unit 130 changes the operation 
mode to the glove mode from a state where the operation 
mode is the normal mode, mode setting unit 130 notifies 
control unit 140 of this change. Control unit 140 reads a 
display size in the glove mode from table 150, and causes 
display unit 110 to perform displaying with a display size 
that is larger than a currently displayed display size. On the 
other hand, when mode setting unit 130 changes the opera 
tion mode to the normal mode from a state where the 
operation mode is the glove mode, mode setting unit 130 
notifies control unit 140 of this change. Control unit 140 
reads a display size in the normal mode from table 150, and 
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causes display unit 110 to perform displaying with a display 
size that is Smaller than a currently displayed display size. 
0048 Concerning the control item “NUMBER OF DIS 
PLAY ICONS'', the an operation mode “NORMAL MODE” 
and the control operation “MEDIUM are associated with 
each other, and the operation mode “GLOVE MODE and 
the control operation “SMALL are associated with each 
other. This means that when the operation mode is the 
normal mode, the number of icons that display unit 110 is 
caused to display by control unit 140 is around medium. And 
this means that when the operation mode is the glove mode, 
the number of icons that display unit 110 is caused to display 
by control unit 140 is small. The “MEDIUM and the 
“SMALL are expressions for convenience. There is no 
particular restriction on the level of the “MEDIUM or the 
level of “SMALL. It is only required that the number of 
icons that display unit 110 is caused to display by control 
unit 140 when the operation mode is the glove mode be 
smaller than that of icons that display unit 110 is caused to 
display by control unit 140 when the operation mode is the 
normal mode. 
0049. When the operation mode changes during display, 
the number of display icons changes correspondingly with 
the change. For example, when mode setting unit 130 
changes the operation mode to the glove mode from a state 
where the operation mode is the normal mode, mode setting 
unit 130 notifies control unit 140 of this change. Control unit 
140 reads the number of display icons in the glove mode 
from table 150, and causes display unit 110 to display the 
number of icons that is smaller than the number of currently 
displayed icons. On the other hand, when mode setting unit 
130 changes the operation mode to the normal mode from a 
state where the operation mode is the glove mode, mode 
setting unit 130 notifies control unit 140 of this change. 
Control unit 140 reads the number of display icons in the 
normal mode from table 150, and causes display unit 110 to 
display the number of icons that is larger than that of 
currently displayed icons. 
0050 Concerning the control item “LUMINANCE, the 
operation mode “NORMAL MODE and a control opera 
tion "MEDIUM are associated with each other, and the 
operation mode "GLOVE MODE and the control operation 
"BRIGHT are associated with each other. This means that 
when the operation mode is the normal mode, control unit 
140 controls the display brightness of display unit 110 to be 
around medium. And this means that when the operation 
mode is the glove mode, control unit 140 controls the 
display brightness of display unit 110 to be bright. The 
“MEDIUM and the “BRIGHT are expressions for conve 
nience. There is no particular restriction on the level of the 
“MEDIUM or the level of “BRIGHT. It is only required 
that the display brightness of display unit 110 when the 
operation mode is the glove mode be brighter than that of 
display unit 110 when the operation mode is the normal 
mode. 
0051. When the operation mode changes during display, 
luminance changes correspondingly with the change. For 
example, when mode setting unit 130 changes the operation 
mode to the glove mode from a state where the operation 
mode is the normal mode, mode setting unit 130 notifies 
control unit 140 of this change. Control unit 140 reads 
luminance in the glove mode from table 150, and controls 
display brightness of display unit 110 to be brighter than 
current brightness. On the other hand, when mode setting 
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unit 130 changes the operation mode to the normal mode 
from a state where the operation mode is the glove mode, 
mode setting unit 130 notifies control unit 140 of this 
change. Control unit 140 reads luminance in the normal 
mode from table 150, and controls display brightness of 
display unit 110 to be darker than current brightness. 
0052 Concerning the control item “RING VOLUME, 
the operation mode “NORMAL MODE and a control 
operation “MEDIUM are associated with each other, and 
the operation mode “GLOVE MODE and the control 
operation “LARGE' are associated with each other. This 
means that when the operation mode is the normal mode, 
control unit 140 controls the ring volume to be around 
medium. And this means that when the operation mode is the 
glove mode, control unit 140 controls the ring volume to be 
large. The “MEDIUM and the “LARGE' are expressions 
for convenience. There is no particular restriction on the 
level of the “MEDIUM or the level of “LARGE”. It is only 
required that the size of the ring volume controlled by 
control unit 140 when the operation mode is the glove mode 
be larger than that of the ring volume controlled by control 
unit 140 when the operation mode is the normal mode. 
0053 When the operation mode changes during display, 
the ring Volume changes correspondingly with the change. 
For example, when mode setting unit 130 changes the 
operation mode to the glove mode from a state where the 
operation mode is the normal mode, mode setting unit 130 
notifies control unit 140 of this change. Control unit 140 
reads the ring volume in the glove mode from table 150, and 
controls the ring Volume to be larger than the current 
volume. On the other hand, when mode setting unit 130 
changes the operation mode to the normal mode from a state 
where the operation mode is the glove mode, mode setting 
unit 130 notifies control unit 140 of this change. Control unit 
140 reads the ring volume in the normal mode from table 
150, and controls the ring volume to be smaller than the 
current Volume. 

0054 Concerning the control item "STRENGTH OF 
VIBRATION”, the operation mode “NORMAL MODE” 
and the control operation “MEDIUM are associated with 
each other, and the operation mode “GLOVE MODE and 
the control operation "STRONG” are associated with each 
other. This means that when the operation mode is the 
normal mode, control unit 140 controls the strength of the 
vibration to be around medium. And this means that when 
the operation mode is the glove mode, control unit 140 
controls the strength of the vibration to be strong. The 
“MEDIUM' and the "STRONG” are expressions for con 
venience. There is no particular restriction on the level of the 
“MEDIUM or the level of the “STRONG”. It is only 
required that the strength of the vibration controlled by 
control unit 140 when the operation mode is the glove mode 
be stronger than that of the vibration controlled by control 
unit 140 when the operation mode is the normal mode. The 
example of the vibration has been described as means for 
providing tactile information. Not limited to the vibration, 
however, other tactile information providing means Such as 
a haptics UI (User Interface) can be used. 
0055 When the operation mode changes during display, 
the strength of the vibration changes correspondingly with 
the change. For example, when mode setting unit 130 
changes the operation mode to the glove mode from a state 
where the operation mode is the normal mode, mode setting 
unit 130 notifies control unit 140 of this change. Control unit 
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140 reads the strength of the vibration in the glove mode 
from table 150, and controls the strength of the vibration to 
be stronger than current strength. On the other hand, when 
mode setting unit 130 changes the operation mode to the 
normal mode from a state where the operation mode is the 
glove mode, mode setting unit 130 notifies control unit 140 
of this change. Control unit 140 reads the strength of the 
vibration in the normal mode from table 150, and controls 
the strength of the vibration to be weaker than the current 
strength. 
0056 Concerning the control item “INFORMATION 
INPUT METHOD, the operation mode “NORMAL 
MODE and the control operation “TOUCH INPUT are 
associated with each other, and the operation mode 
“GLOVE MODE and the control operation “VOICE 
INPUT” are associated with each other. This means that 
when the operation mode is the normal mode, control unit 
140 controls the information input method by a touch input. 
And this means that when the operation mode is the glove 
mode, control unit 140 controls the information input 
method by a voice input. 
0057 Concerning the control item “DISPLAY 
CHANGE, the operation mode “NORMAL MODE and 
the control operation “NORMAL are associated with each 
other, and the operation mode “GLOVE MODE and the 
control operation “PARTIALLY OMITTED are associated 
with each other. This means that when the operation mode 
is the normal mode, the change of the screen that display unit 
110 is caused to display by control unit 140 is normal. And 
this means that when the operation mode is the glove mode, 
the change of the screen that display unit 110 is caused to 
display by control unit 140 is partially omitted. Specifically, 
for example, when a mail icon is selected from a menu 
screen, in the normal mode, control unit 140 performs 
control to display a screen for selecting which of new mail 
creation and a received mail list is to be displayed next. In 
the glove mode, control unit 140 performs control to display 
a received mail list next when the mail icon is selected from 
the menu screen. Thus, in the glove mode when a user's 
operation is difficult, control unit 140 omits (skips) partial 
displaying. 
0058 Concerning the control item “EDIT FUNCTION', 
the operation mode “NORMAL MODE and the control 
operation “VALID' are associated with each other, and the 
operation mode "GLOVE MODE and the control operation 
“INVALID (ONLY DISPLAY) are associated with each 
other. This means that when the operation mode is the 
normal mode, control unit 140 performs control to enable 
the editing of data after the data editing function has been 
activated. And this means that when the operation mode is 
the glove mode, data editing is disabled (invalidated) after 
activation of the function for editing data, and control unit 
140 performs control to only enable the display of data. The 
detail of this processing is described after. 
0059. The control items shown in FIG. 2 are only some 
examples of control items executed by control unit 140. For 
the other control items executed by control unit 140, simi 
larly, control operations according to the operation modes 
are Stored beforehand in table 150. 

0060 Hereinafter, the information processing method in 
information processing device 100 shown in FIG. 1 will be 
described. An example where input unit 120 detects making 
contact with an object will be described. 
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0061 FIG. 3 is a flowchart illustrating the information 
processing method in information processing device 100 
shown in FIG. 1. 
0062 First, in step 1, after input unit 120 detects making 
contact with an object, input unit 120 measures the resis 
tance value of an object with which contact has been made, 
and outputs a resistance value that is the result of the 
measurement to mode setting unit 130. 
0063 Mode setting unit 130 compares the resistance 
value output from input unit 120 with a preset threshold 
value. Then, in step 2, mode setting unit 130 sets the 
operation mode of information processing device 100 to the 
normal mode or the glove mode based on the comparison 
result. For example, when the resistance value output from 
input unit 120 is equal to or less than the threshold value, 
mode setting unit 130 sets the operation mode of informa 
tion processing device 100 to the normal mode. When the 
resistance value output from input unit 120 is higher than the 
threshold value, mode setting unit 130 sets the operation 
mode of information processing device 100 to the glove 
mode. Mode setting unit 130 notifies control unit 140 of the 
set operation mode. 
0064. Then, in step 3, control unit 140 reads a control 
operation according to the operation mode notified from 
mode setting unit 130 from table 150. 
0065. Then, in step 4, control unit 140 performs control 
based on the control operation read from table 150. For 
example, taking control items “DISPLAY SIZE and 
“NUMBER OF DISPLAY ICONS” concerning displaying 
as examples, in the normal mode, the “DISPLAY SIZE is 
controlled to be “MEDIUM and the “NUMBER OF DIS 
PLAY ICONS” is controlled to be “MEDIUM. In the glove 
mode, the “DISPLAY SIZE is controlled to be “LARGE 
and the “NUMBER OF DISPLAY ICONS''' is controlled to 
be “SMALL. 
0066 FIG. 4 is a diagram showing an example of a menu 
screen displayed on display unit 110 when a normal mode is 
Set. 

0067 FIG. 5 is a diagram showing an example of a menu 
screen displayed on display unit 110 when a glove mode is 
Set. 

0068. When the menu screen shown in FIG. 4 and the 
menu screen shown in FIG. 5 are compared with each other, 
the size of the icon displayed on the menu screen shown in 
FIG. 5 is larger than that of an icon displayed on the menu 
screen shown in FIG. 4. The number of icons displayed on 
the menu screen shown in FIG. 5 is smaller than that of icons 
displayed on the menu screen shown in FIG. 4. 
0069. The number of icons displayed on the menu screen 
shown in FIG. 5 is smaller than that of icons displayed on 
the menu screen shown in FIG. 4. Accordingly, when the 
user uses the device in the glove mode, control is performed 
to display only an icon having a function that is used with 
a high frequency without displaying any icon having a 
function that is used with a low frequency. The icon (func 
tion) displayed in the glove mode can be set beforehand 
from the outside. The set icon is stored in table 150. 

0070 Thus, control unit 140 can cause display unit 110 to 
display an operation screen according to an operation mode 
set by mode setting unit 130. 
0071. As a result, in the glove mode, by changing a 
displayed menu configuration or the sizes or the number of 
display icons, an accurate touch operation that is difficult in 
the gloved hand state can be easily performed. 
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0072. As described above, by setting high luminance on 
the display screen in the glove mode, in the outdoors where 
the hand is presumed to be gloved, the display Screen can be 
viewed more easily even in a state where the Surroundings 
are bright or when the user wears goggles or Sunglasses. 
0073. As described above, by increasing the ring volume 
in the glove mode, in the outdoors (e.g., ski site) where the 
hand is presumed to be gloved, the user can be prevented 
from being unaware of an incoming call due to earmuffs 
worn by the user. 
0074 As described above, by increasing the strength of 
the vibration in the glove mode, the user can sense vibration 
even in a dull state set due to wearing of gloves. 
0075. As described above, by setting the information 
inputting method to a Voice input in the glove state, the user 
can accurately input information that is difficult to be input 
by a touch operation in the gloved hand State. 
0076. As described above, by partially omitting the 
change of the display screen in the glove mode, the number 
of times in which it is difficult for a user to perform a touch 
operation using a gloved hand can be reduced. 
0077 FIG. 6 is a diagram showing an example of a 
detailed configuration of control unit 140 in information 
processing device 100 shown in FIG. 1. 
0078. As shown in FIG. 6, control unit 140 has data 
function 141. 

0079 Data function 141 includes a function for editing 
data stored in information processing device 100 based on 
an input from the outside, and a function for displaying the 
data on display unit 110. Normally (when normal mode is 
set), control unit 140 executes the data edit function and the 
data display function after data function 141 is activated. 
0080. On the other hand, when mode setting unit 130 sets 
the operation mode to the glove mode, control unit 140 
executes the data display function after data function 141 is 
activated. 

I0081. Hereinafter, processing when control unit 140 acti 
vates data function 141 will be described. 

I0082 FIG. 7 is a flowchart illustrating processing when 
control unit 140 shown in FIG. 6 activates data function 141. 

I0083 First, in step 11, determination is made as to 
whether or not control unit 140 has activated data function 
141. 

0084. When it is determined that data function 141 has 
been activated, in step 12, control unit 140 determines 
whether or not the operation mode set by mode setting unit 
130 is the glove mode. 
I0085. When it is determined that the operation mode set 
by mode setting unit 130 is the glove mode, in step 13. 
control unit 140 executes the data display function from 
among the functions included in data function 141. 
0.086 On the other hand, when it is determined that the 
operation mode set by mode setting unit 130 is not the glove 
mode, in other words, the operation mode set by mode 
setting unit 130 is the normal mode, in step 14, control unit 
140 executes the data edit function and the data display 
function included in data function 141. 

I0087 Thus, since an accurate touch operation is difficult 
in the glove mode, by executing only the display function 
via control unit 140, unintended editing caused by an 
erroneous input can be prevented. 
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0088. The processing of each component disposed in 
information processing device 100 described above can be 
performed by a logical circuit prepared depending on the 
purpose. A computer program (hereinafter, referred to as 
program) describing processing contents as procedures can 
be recorded in a recording medium readable in information 
processing device 100, and the program recorded in the 
recording medium can be read by information processing 
device 100 to be executed. The recording medium readable 
in information processing device 100 is a movable recording 
medium Such as a floppy (registered trademark) disk, a 
magneto-optical disk, a DVD or a CD, or a memory Such as 
a ROM or a RAM or a HDD included in information 
processing device 100. The program recorded in the record 
ing medium is read by control unit 140 disposed in infor 
mation processing device 100, and processing similar to that 
described above is performed under control of control unit 
140. In this case, control unit 140 operates as a computer that 
executes the program read from the recording medium 
recording the program. 
0089. The embodiments of the present invention have 
been described. However, the present invention is not lim 
ited to the embodiments. Various changes understandable to 
those skilled in the art can be made to the configuration and 
the specifics of the present invention without departing from 
the scope of the invention. 
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1. An information processing device comprising: 
a memory for storing instructions; and 
a processor configured to execute the instructions to: 

detect contact with or approach of an object; 
set an operation mode of the information processing 

device to a first operation mode or a second opera 
tion mode; and 

control according to the set operation mode, 
wherein the first operation mode is set when the infor 

mation processing device is operated using a non 
gloved hand, and the second operation mode is set 
when the information processing device is operated 
using a glove hand; and 

wherein control of at least one of displayed information 
size, ring Volume, and vibration strength is different 
based on whether the first operation mode or the 
second operation mode is set. 

2. The information processing device according to claim 
1, wherein the operation mode is set to the first operation 
mode or the second operation mode based upon a result of 
detecting the contact with the object or of detecting the 
approach of the object. 
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