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(54) Information display device, information display method, and program

(57) An information display device includes: a display
unit (15) that displays an image (51); a coordinate detec-
tion unit that detects a pressed coordinate position (61,
61A, 61B) pressed by a finger on a display screen (18)
of the display unit (15); a determination unit that deter-
mines the number of fingers pressing the display screen
(18); a control volume setting unit that sets a control vol-
ume to scroll the image (51) based on a movement di-
rection and a movement speed (VA, VB) of the pressed
coordinate position (61, 61A, 61B) just before pressing
the display screen (18) by the finger is cancelled and a
determination result of the determination unit; and a scroll
control unit that scrolls the image (51) for the control vol-
ume set by the control volume setting unit.
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Description

[0001] The disclosure of Japanese Patent Application
No.2010-117916 filed on May 24, 2010, including the
specification, drawings and abstract thereof, is incorpo-
rated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to an information
display device, an information display method, and a pro-
gram that inertia-scroll an image based on a pressing
operation on a display screen.

2. Description of the Related Art

[0003] In recent years, portable electronic devices
such as a cellular phone, a PDA (Personal Digital Assist-
ant), an electronic dictionary, and a music player are
prevalent. In order to downsize an operation part that a
user operates, widely-used portable electronic devices
include a transparent-type touch panel that detects a
touch and a touched point in front of a display. On the
transparent-type touch panel, the user can perform an
input, looking at a display screen on the display where
selection items to select icons, file names, and the like
are displayed, and touching a part of the touch panel that
corresponds to a display position of each item. Although
the portable electronic devices have a display screen with
a small area, more and more selection items such as the
icons, the file names, and the like are getting displayable
along with improvement of resolution of the display
screen.
[0004] In addition, display devices are used, in which,
in displaying an image whose size is over the display
screen, a display area to display on the display screen
is set to a part of the area of the image, and a scroll
display is performed by moving the display area on the
image when the user touches the touch panel provided
in front of the display screen. For example, there is a
scroll control device configured to perform scroll display
that scrolls a screen based on a change vector of an input
coordinate just before pressing is cancelled and stops
the screen by gradually reducing a scroll amount, when
the user presses and flicks the touch panel with a finger
(hereinafter referred to as a "flick operation") (refer to
Japanese Patent Application; Publication No. JP-A-
10-161628, for example).

SUMMARY OF THE INVENTION

[0005] However, according to the scroll control device
recited in the above-mentioned Japanese Patent Appli-
cation; Publication No. JP-A-10-161628, there is a case,
in which the display area is not moved with one flick op-
eration to an area of the image that the user desires to

display, because the adjustment of the flick speed of the
finger is limited. In such case, the user needs to perform
the flick operation several times until the image that the
user desires to display is displayed, which makes the
scroll operation complicated.
[0006] In order to solve the above-mentioned problem,
it is an object of the present invention to provide an in-
formation display device, an information display method,
and a program that enable the user to display an intended
image with less number of operation times without per-
forming the flick operation a plurality of times.
[0007] To achieve the aforementioned object, an infor-
mation display device according to a first aspect of the
present invention is characterized by including: a display
unit that displays an image; a coordinate detection unit
that detects a pressed coordinate position pressed by a
finger on a display screen of the display unit; a determi-
nation unit that determines the number of fingers press-
ing the display screen; a control volume setting unit that
sets a control volume to scroll the image based on a
movement direction and a movement speed of the
pressed coordinate position just before pressing the dis-
play screen by the finger is cancelled and a determination
result of the determination unit; and a scroll control unit
that scrolls the image for the control volume set by the
control volume setting unit.
[0008] The information display device according to a
second aspect of the present invention is characterized
in that, in the information display device according to the
first aspect of the present invention, the control volume
includes a scroll speed, and the control volume setting
unit increases the scroll speed in accordance with an
increase of the number of fingers pressing the display
screen.
[0009] The information display device according to a
third aspect of the present invention is characterized in
that, in the information display device according to the
first or second aspect of the present invention, the control
volume setting unit, if the number of fingers pressing the
display screen is plural, sets the control volume based
on a positional relation of the pressed coordinate posi-
tions pressed by the respective fingers.
[0010] The information display device according to a
fourth aspect of the present invention is characterized in
that, in the information display device according to the
third aspect of the present invention, the control volume
setting unit, if the number of fingers pressing the display
screen is plural and the pressed coordinate positions
pressed by the respective fingers are far from each other
by a predetermined distance or more, does not use the
determination result of the determination unit to set the
control volume.
[0011] The information display device according to a
fifth aspect of the present invention is characterized in
that, in the information display device according to the
third aspect of the present invention, the control volume
setting unit, if the number of fingers pressing the display
screen is plural and the movement directions of the
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pressed coordinate positions pressed by the respective
fingers differ, does not use the determination result of
the determination unit to set the control volume.
[0012] The information display device according to a
sixth aspect of the present invention is characterized in
that, in the information display device according to the
third aspect of the present invention, the control volume
setting unit, if the number of fingers pressing the display
screen is plural and a difference of the movement speeds
of the pressed coordinate positions pressed by the re-
spective fingers is a predetermined speed or more, does
not use the determination result of the determination unit
to set the control volume.
[0013] The information display device according to a
seventh aspect of the present invention is characterized
in that, in the information display device according to any
of the first to sixth aspect of the present invention, the
scroll control unit, only if the movement speed of the
pressed coordinate position just before pressing the dis-
play screen of the display unit is cancelled is a predeter-
mined speed or more, scrolls the image.
[0014] An information display method according to an
eighth aspect of the present invention is characterized
by including the steps of: displaying an image on a dis-
play; detecting a pressed coordinate position pressed by
a finger on a display screen of the display; determining
the number of fingers pressing the display screen; setting
a control volume to scroll the image based on a move-
ment direction and a movement speed of the pressed
coordinate position detected at the coordinate detection
step just before pressing the display screen by the finger
is cancelled and a determination result determined at the
determination step; and scrolling the image for the control
volume set at the control volume setting step.
[0015] A program according to a ninth aspect of the
present invention is a program for causing a computer
to execute the functions of: displaying an image on a
display; detecting a pressed coordinate position pressed
by a finger on a display screen of the display; determining
the number of fingers pressing the display screen; setting
a control volume to scroll the image based on a move-
ment direction and a movement speed of the pressed
coordinate position detected at the coordinate detection
step just before pressing the display screen by the finger
is cancelled and a determination result determined at the
determination step; and scrolling the image for the control
volume set at the control volume setting step.
A computer-readable storage medium according to a
tenth aspect of the present invention is a storage medium,
wherein the program according to the ninth aspect of the
present invention is stored.
[0016] In the information display device according to
the first aspect of the present invention, the control vol-
ume to scroll the image is set based on the movement
direction and the movement speed of the pressed coor-
dinate position just before pressing the display screen
by the finger is cancelled and the determination result of
the number of fingers having pressed the display screen.

Thereby, the user can change the control volume to scroll
the image by changing the number of fingers in pressing
the display screen to perform the flick operation. As a
result, it becomes possible to display the intended image
with less number of operation times.
[0017] In the information display device according to
the second aspect of the present invention, the image is
scrolled such that the scroll speed is increased in accord-
ance with the increase of the number of fingers just before
pressing the display screen by the finger is cancelled.
Therefore, the user can move the display area to the area
of the farther image with just one flick operation by in-
creasing the number of fingers in pressing the display
screen. Thereby, the user can display the image of the
desired area with less number of flick operation times by
increasing the number of fingers in pressing the display
screen.
[0018] In the information display device according to
the third aspect of the present invention, if the number
of fingers pressing the display screen is plural, it is pos-
sible to set the control volume to scroll the image based
on the positional relation of the pressed coordinate po-
sitions pressed by the respective fingers. Thereby, it is
possible to set an appropriate control volume.
[0019] In the information display device according to
the fourth aspect of the present invention, if the number
of fingers pressing the display screen is plural and the
pressed coordinate positions pressed by the respective
fingers are far from each other by a predetermined dis-
tance or more, the number of fingers having pressed the
display screen is not used to set the control volume to
scroll the image. Thereby, it is possible to set the control
volume to scroll the image independently of the number
of fingers just before pressing the display screen by the
fingers is cancelled. As a result, it becomes possible to
prevent an unintended change of the control volume.
[0020] In the information display device according to
the fifth aspect of the present invention, if the number of
fingers pressing the display screen is plural and the
movement directions of the pressed coordinate positions
pressed by the respective fingers differ, the number of
fingers having pressed the display screen is not used to
set the control volume to scroll the image. Thereby, it is
possible to set the control volume to scroll the image
independently of the number of fingers just before press-
ing the display screen by the fingers is cancelled. As a
result, it becomes possible to prevent an unintended
change of the control volume.
[0021] In the information display device according to
the sixth aspect of the present invention, if the number
of fingers pressing the display screen is plural and a dif-
ference of the movement speeds of the pressed coordi-
nate positions pressed by the respective fingers is a pre-
determined speed or more, the number of fingers having
pressed the display screen is not used to set the control
volume. Thereby, it is possible to set the control volume
to scroll the image independently of the number of fingers
just before pressing the display screen by the fingers is
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cancelled. As a result, it becomes possible to prevent an
unintended change of the control volume.
[0022]  In the information display device according to
the seventh aspect of the present invention, only if the
movement speed of the finger just before pressing the
display screen of the display unit is cancelled is a prede-
termined speed or more, it is possible to scroll the image.
As a result, it becomes possible to surely prevent false
recognition of the flick operation.
[0023] In the information display method according to
the eighth aspect of the present invention, the control
volume to scroll the image is set based on the movement
direction and the movement speed of the pressed coor-
dinate position just before pressing the display screen
by the finger is cancelled and the determination result of
the number of fingers having pressed the display screen.
Thereby, the user can change the control volume to scroll
the image by changing the number of fingers in pressing
the display screen to perform the flick operation. As a
result, it becomes possible to display the intended image
with less number of operation times.
[0024] Further, in the program according to the ninth
aspect of the present invention, the computer sets, by
reading the program, the control volume to scroll the im-
age based on the movement direction and the movement
speed of the pressed coordinate position just before
pressing the display screen by the finger is cancelled and
the determination result of the number of fingers having
pressed the display screen. Thereby, the user can
change the control volume to scroll the image by chang-
ing the number of fingers in pressing the display screen
to perform the flick operation. As a result, it becomes
possible to display the intended image with less number
of operation times.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 is a block diagram showing a navigation
device according to the present embodiment.
[0026] FIG. 2 is a flow chart showing inertia scroll
processing to scroll a map image in a direction, in which
a finger pressing a display screen has flicked.
[0027] FIG. 3 is a sub-flow chart showing sub-process-
ing of "touch point number determination processing" in
FIG. 2.
[0028] FIG. 4 is a schematic diagram showing an ex-
ample of the map image and a display area displayed on
the display screen.
[0029] FIG. 5 shows an example that the map image
is scrolled by the flick operation with one finger.
[0030] FIG. 6 shows an example that the map image
is scrolled by the flick operation with two fingers.
[0031] FIG. 7 shows an example that a flick operation
with two fingers is not determined.
[0032] FIG. 8 shows an example that a flick operation
with two fingers is not determined.
[0033] FIG. 9 shows an example that a flick operation
with two fingers is not determined.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0034] An information display device, an information
display method, and a program according to the present
invention realized in a navigation device is described de-
tail below with reference to an embodiment in conjunction
with the accompanying drawings.

[Schematic structure of a navigation device]

[0035] First, a schematic structure of the navigation
device according to the present embodiment is described
with reference to FIG. 1. FIG. 1 is a block diagram show-
ing a navigation device 1 according to the present em-
bodiment.
As shown in FIG. 1, the navigation device 1 according to
the present embodiment includes: a current position de-
tection processing part 11 that detects a current position
of a vehicle, and the like; a data recording part 12 in which
various data is recorded; a navigation controlling part 13
that executes various computing processing based on
input information; an operation part 14 that receives op-
eration from an operator; a liquid crystal display 15 that
displays a map and various information to the operator;
a speaker 16 that outputs audio guidance relating to route
guidance and the like; a communication device 17 that
performs communication with a road traffic information
center (not shown), a map information delivery center
(not shown), and the like through a cellular phone network
or the like; and a touch panel 18 installed in front of the
liquid crystal display 15. In addition, the navigation con-
trolling part 13 is connected with a vehicle speed sensor
21 that detects a travel speed of the vehicle.
[0036] Hereinafter, the respective components com-
posing the navigation device 1 are described. The current
position detecting part 11 is formed of a GPS 31, a di-
rection sensor 32, a distance sensor 33, and the like, and
can detect the current position of the vehicle (hereinafter
referred to as a "vehicle position") and a vehicle direction
that represents a direction of the vehicle, a travel dis-
tance, and the like.
[0037] The data recording part 12 is provided with a
hard disk (not shown) serving as an external storage de-
vice and a recording medium, and a driver (not shown)
for reading a map information database (a map informa-
tion DB) 25, a predetermined program and the like that
are stored in the hard disk, and writing predetermined
data in the hard disk.
[0038] In the map information DB 25, navi map infor-
mation 26 used for travel guidance and route search of
the navigation device 1 is recorded. The navi map infor-
mation 26 is formed of various information required for
conducting route guidance and for displaying a map. For
example, the navi map information 26 is formed of newly-
constructed road information for identifying respective
newly-constructed roads, map display data for displaying
the map, intersection data regarding respective intersec-
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tions, node data regarding node points, link data regard-
ing roads (links), search data for searching for routes,
shop data regarding POIs (Point of Interest) such as
shops that are a kind of facilities, search data for search-
ing for points, and the like.
[0039] In addition, for the shop data, data such as
names, addresses, telephone numbers, coordinate po-
sitions on the map (for example, latitudes and longi-
tudes), facility icons for displaying the positions of the
facilities on the map, and the like regarding the POIs is
stored together with IDs to identify the POIs. The POIs
include hotels in respective regions, amusement parks,
palaces, hospitals, gas stations, parking lots, stations,
airports, ferry ports, and the like.
In addition, contents of the map information DB 25 are
updated by downloading update information delivered
from the map information delivery center (not shown)
through the communication device 17.
[0040] As shown in FIG. 1, the navigation controlling
part 13 composing the navigation device 1 is provided
with: a CPU 41 serving as a computing device and a
control device for performing overall control of the navi-
gation device 1; internal storage devices such as a RAM
42 used as a working memory when the CPU 41 executes
various computing processing and in which route data or
the like when the route has been searched is stored, a
ROM 43 which records a program for control, and a flash
memory 44 which records a program read from the ROM
43; a timer 45 for measuring a time; and the like.
[0041] In addition, the ROM 43 stores a program such
as inertia scroll processing (refer to FIG. 2) for scrolling
a map image in a flick direction of a finger if a user has
pressed and flicked a display screen of the liquid crystal
display 15 by a finger as mentioned later, that is, if the
user has performed a flick operation.
Further, the navigation controlling part 13 is electrically
connected to respective peripheral devices (an actuator)
such as the operation part 14, the liquid crystal display
15, the speaker 16, the communication device 17, and
the touch panel 18.
[0042] The operation part 14 is operated when chang-
ing the current position at the time of starting travel and
inputting a departure point as a guidance start point and
a destination as a guidance end point, or when perform-
ing search for information relating to a facility, and is con-
figured with various keys and a plurality of operation
switches. The navigation controlling part 13 performs
control to execute various operations according to a
switch signal outputted by the operation such as pressing
of each switch.
[0043] On the liquid crystal display 15, map information
of currently-traveling area (refer to FIG. 4), map informa-
tion of the vicinity of the destination, operation guidance,
a operation menu, key guidance, a recommended route
from the current position to the destination, guidance in-
formation along the recommended route, traffic informa-
tion, news, weather forecast, time, E-mail, TV programs,
and the like are displayed.

[0044] The speaker 16 outputs audio guidance for
traveling along the recommended route based on an in-
struction from the navigation controlling part 13, and the
like. For example, the audio guidance as "200m ahead,
to the right direction at XX intersection." is provided.
[0045] The communication device 17 is a communica-
tion unit such as a cellular phone that performs commu-
nication with the map information delivery center. The
communication device 17 transmits and receives the lat-
est version of the update map information to and from
the map information delivery center. In addition, the com-
munication device 17 receives the traffic information in-
cluding respective information such as congestion infor-
mation, congestion status of a service area, and the like,
each of which is transmitted from the road traffic infor-
mation center or the like, in addition to the map informa-
tion delivery center.
[0046] The touch panel 18 is a transparent panel-type
touch switch provided on the surface of the liquid crystal
display 15, and configured such that various kinds of in-
struction commands can be inputted by pressing a button
or the map displayed on a screen of the liquid crystal
display 15, and a movement direction and a movement
speed of the finger, the number of fingers having pressed
a display screen, and the like can be detected if the dis-
play screen has been pressed and flicked by the finger
as described below. The touch panel 18 may be config-
ured with an optical sensor type liquid crystal where the
screen of the liquid crystal display 15 is directly pressed.

[Inertia scroll processing]

[0047] Next, the inertia scroll processing, which is
processing executed by the CPU 41 of the navigation
device 1 configured as above, is described with reference
to FIGS. 2 to 6. The inertia scroll processing is processing
for scrolling the map image in the flick direction of the
finger if the user has pressed and flicked the display
screen of the liquid crystal display 15 by the finger, that
is, if the user has performed the flick operation. The pro-
gram shown in a flowchart in FIG. 2 is executed by the
CPU 41.
[0048] As shown in FIG. 2, first, at Step (hereinafter
referred to as "S") 11, the CPU 41 detects a pressing
coordinate position (hereinafter referred to as a "touch
coordinate") where the touch panel 18 has been pressed,
and the number of fingers pressing the touch panel 18,
that is, the number of touch points at which a pressing
finger or fingers is touching the touch panel 18, and stores
such information in the RAM 42.
[0049] Subsequently, at S12, the CPU 41 executes de-
termination processing to determine whether or not
pressing the touch panel 18 by the finger has been can-
celled, that is, pressing the display screen by the finger
has been cancelled. If the CPU 41 has determined that
pressing the display screen by the finger is not cancelled,
that is if the CPU 41 has determined that pressing the
touch panel 18 by the finger continues (S12: NO), the
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CPU 41 re-executes processing at S11 and subsequent
processing.
[0050] On the other hand, if the CPU 41 has deter-
mined that pressing the display screen by the finger has
been cancelled, that is, if the CPU 41 has determined
that the finger has been released from the touch panel
18 (S12: YES), the CPU 41 transits the processing to
S13. At S13, the CPU 41 sets a scroll direction and a first
speed of a scroll speed to scroll the map image based
on the movement direction and the movement speed at
the touch coordinate just before pressing the display
screen by the finger is cancelled.
[0051] Specifically, the CPU 41 detects the touch co-
ordinate and the number of touch points of the touch pan-
el 18 at a predetermined time interval (for example, at
20-seconds interval) and stores the data for the previous
several times (for example, the data for the previous 10
times) in the RAM 42. The CPU 41 calculates the move-
ment direction and the movement speed of the touch
coordinate on the display screen based on the touch co-
ordinate just before pressing the touch panel 18 by the
finger is cancelled and one earlier touch coordinate, sets
the scroll direction and the scroll speed to scroll the map
image respectively, and stores the set scroll direction and
the scroll speed in the RAM 42.
[0052] Subsequently, at S14, the CPU 41 reads the
scroll speed to scroll the map image from the RAM 42
and executes the determination processing to determine
whether or not the scroll speed is equal to or more than
a predetermined speed, that is, whether or not the finger
pressing the touch panel 18 has moved and flicked at
the predetermined speed or more. For example, if the
resolution of the display screen is 800 x 600 dots, the
CPU 41 determines whether or not the scroll speed is
300 dots/sec or more.
[0053] If the CPU 41 has determined that the scroll
speed to scroll the map image that is read from the RAM
42 is less than the predetermined speed (S14: NO), the
CPU 41 terminates the processing. For example, if press-
ing of the touch panel 18 is cancelled by moving straight
up the finger, the movement speed of the touch coordi-
nate on the touch panel 18 is less than the predetermined
speed, that is, the scroll speed is less than the predeter-
mined speed. Therefore, the map image is stopped and
displayed.
[0054] On the other hand, if the CPU 41 has deter-
mined that the scroll speed to scroll the map image that
is read from the RAM 42 is the predetermined speed or
more (S14: YES), the CPU 41 transits the processing to
S15 to execute an after-mentioned sub-processing of
touch point number determination processing (refer to
FIG. 3) and transits the processing to S16.
[0055] Here, the sub-processing of the touch point
number determination processing executed by the CPU
41 at S15 is described with reference to FIGS. 3, 5, and 6.
As shown in FIG. 3, at S111, the CPU 41 detects the
number of fingers that was pressing the touch panel 18
just before pressing the touch panel 18 by the finger is

cancelled, that is, the number of touch points at which
the pressing finger was touching the touch panel 18.
Here, the touch point is the touch point 61 at which the
finger is touching the touch panel 18, as indicated on the
left side of FIG. 5 for example. If the touch point 61 is one
point, it is stored in RAM 42 that the number of touch
points is one. In addition, as indicated on the left side of
FIG. 6 for example, if the touch points 61 are two points,
it is stored in RAM 42 that the number of touch points,
that is, the number of fingers pressing the touch panel
18 is two.
[0056] Subsequently, at S112, the CPU 41 reads the
number of touch points from the RAM 42 and executes
determination processing to determine whether or not
the number of touch points is two points or more. If the
CPU 41 has determined that the number of touch points
is less than two points, that is, one point (S112: NO), the
CPU 41 terminates the sub-processing, returns to a main
flow chart, and transits the processing to S 16.
[0057] On the other hand, if the CPU 41 has deter-
mined that the number of touch points is two points or
more (S112: YES), the CPU 41 transits the processing
to S113. At S113, the CPU 41 reads the scroll speed of
the map image set at the above-mentioned S 13 from
the RAM 42, re-sets the scroll speed so as to be faster
than that if the number of touch points is one point, and
re-stores the set scroll speed in the RAM 42. Thereafter,
the CPU 41 terminates the sub-processing, returns to
the main flow chart, and transits the processing to S16.
[0058] For example, if the number of touch points is
two points, the CPU 41 doubles the scroll speed of the
map image set at the above-mentioned S13 and stores
the doubled speed as the scroll speed of the map image
in the RAM 42. In addition, if the number of touch points
is three points for example, the CPU 41 triples the scroll
speed of the map image set at the above-mentioned S13
and stores the tripled scroll speed as the scroll speed of
the map image in the RAM 42.
[0059] Subsequently, as shown in FIG. 2, at S16, the
CPU 41 reads from the RAM 42 the scroll direction to
scroll the map image and either the scroll speed set at
the above-mentioned S13/S113 or the scroll speed re-
set by reducing the current scroll speed by a predeter-
mined scroll speed at an after-mentioned S17, and scrolls
the map image in the read scroll direction at the read
scroll speed for a predetermined time period (for exam-
ple, 10 msec.)(hereinafter referred to as an "inertia
scroll").
[0060] At S17, the CPU 41 reads the scroll speed to
scroll the map image from the RAM 42, reduces the read
scroll speed by a predetermined speed (for example, 30
dots/sec.), and re-stores the reduced scroll speed as the
scroll speed to scroll the map image in the RAM 42. That
is, the CPU 41 reduces the scroll speed of the inertia
scroll.
[0061] Subsequently, at S18, the CPU 41 reads the
scroll speed to scroll the map image from the RAM 42,
that is, reads the scroll speed of the inertial scroll, and
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executes determination processing to determine whether
or not the read scroll speed is a stop speed. Specifically,
the CPU 41 executes determination processing to deter-
mine whether or not the scroll speed is 0 dots/sec. or less.
[0062] If the scroll speed to scroll the map image, that
is, the scroll speed of the inertial scroll is not the stop
speed (S18: NO), the CPU 41 re-executes the processing
at S16 and subsequent processing.
On the other hand, if the scroll speed to scroll the map
image, that is, the scroll speed of the inertial scroll is the
stop speed (S18: YES), the CPU 41 transits the process-
ing to S19. At S19, the CPU 41 stops the inertial scroll
of the map image and terminates the processing.
[0063] Here, an example that the map image is inertia-
scrolled is described with reference to FIGS. 4 to 6. As
shown in FIG. 4, the map image 51 to be displayed on
the liquid crystal display 15 is determined by the current
display area 52 of the liquid crystal display 15. For ex-
ample, the CPU 41 reads the map information for the
area approximately five to seven times as large as the
current display area 52, that is displayed on the liquid
crystal display 15, centering at the touch coordinate of
the touch panel 18, from the navi map information 26,
draws the map image 51 based on the map information,
and stores the drawn map image 51 in the RAM 42.
[0064] As shown on the left side of FIG.5, when press-
ing the touch panel 18 with one finger, if the finger flicks
from the position of the touch point 61 in a direction of
an arrow 63, the CPU 41 sets the scroll direction and the
scroll speed of the map image 51 based on the movement
direction and the movement speed of the touch coordi-
nate when pressing the display screen has been can-
celled (for example, the CPU 41 sets the movement di-
rection of the touch coordinate as the scroll direction of
the map image 51 and the movement speed of the touch
coordinate as the scroll speed). Thereafter, the CPU 41
inertia-scrolls the map image 51, and moves the area to
display on the liquid display 15 from the position of the
display area 52 to the position of the display area 53, as
shown on the right side of FIG. 4 and 5.
[0065] In addition, as shown on the left side of FIG. 6,
when pressing the touch panel 18 with two fingers, if the
two fingers flick from the position of the respective touch
points 61 in the direction of the arrow 63 in the same
manner as the left side of FIG. 5, the CPU 41 sets the
scroll direction of the map image 51 and sets the scroll
speed so as to be faster than when flicking with one finger,
based on the movement direction and the movement
speed of the touch coordinate when pressing the display
screen has been cancelled (for example, the CPU 41
sets the doubled speed of the movement speed of the
touch coordinate as the scroll speed).
[0066] If three or more fingers press and flick the touch
panel 18, the CPU 41 sets the scroll speed so as to be
faster than when flicking with two fingers. For example,
the CPU 41 sets as the scroll speed the speed acquired
by multiplying the movement speed of the touch coordi-
nate by the number of touch points.

[0067] As shown on the right side of FIGS. 4 and 6,
the CPU 41 inertia-scrolls the map image 51 to move the
area to display on the liquid crystal display 15 from the
position of the display area 52 to the position of the display
area 54 that is farther than the display area 53. Conse-
quently, when the user presses the touch panel 18 and
flicks in the direction of the arrow 63 with two fingers, it
is possible to move the map image to be displayed from
the position of the display area 52 to the position of the
display area 54 that is farther than the display area 53
with one time flick operation even if the speed of the flick
operation is almost the same as the speed of the flick
operation with one finger.
[0068] As described in detail above, in the navigation
device 1 according to the present embodiment, by press-
ing and flicking the display screen of the liquid crystal
display 15 with two fingers, the user is able to largely
inertia-scroll the map image to be displayed with one flick
operation in the direction in which the fingers have flicked
compared to when pressing and flicking the display
screen with one finger, even when there is no difference
in the speed of the flick operation with finger.
[0069]  Thereby, the user is able to display an intended
map image with a few times of operation by performing
the flick operation with two or more fingers without per-
forming the flick operation a plurality of times.
In addition, it is possible to make the CPU 41 scroll the
image only if the movement speed of the touch coordinate
when pressing the touch panel 18 by the fingers has been
canceled, that is, the scroll speed is a predetermined
speed or more. As a result, it becomes possible to surely
prevent false recognition of the flick operation.
[0070] Note that the present invention is not limited to
the above-mentioned embodiment, but various modifica-
tions and/or variations may be made without departing
from the broad spirit and scope of the underlying princi-
ples.
For example, in the above-mentioned embodiment, if two
or more fingers press and flick the touch panel 18, the
control volume such as the scroll speed to inertia-scroll
the image displayed on the liquid crystal display may be
set based on a positional relation of the touch coordinates
of the respective fingers, that is, the positional relation of
the respective touch points.
[0071]

(A) For example, in the above-mentioned embodi-
ment, as shown in FIG. 7, if two fingers press and
flick the touch panel 18, a distance L1 between the
respective touch coordinates just before pressing
the touch panel 18 is cancelled, that is, the distance
L1 between the respective touch points 61 at which
the two fingers touch the touch panel 18 is a prede-
termined distance or more (for example, the distance
is 4 cm or more), the CPU 41 may not execute the
processing at the above-mentioned S113 but termi-
nate the sub-processing of the touch point number
determination processing. Thereafter, the CPU 41
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may return to the main flow chart and transit the
processing to S16. That is, the scroll speed to inertia-
scroll the map image may be set to the same scroll
speed as that when one finger presses and flicks the
touch panel 18.

[0072] Thereby, if the number of fingers at the flick op-
eration (the number of touch coordinates) is plural and
the positions of the respective touch coordinates are far
from each other by a predetermined distance or more, it
is possible to make the CPU 41 set the scroll speed to
inertia-scroll the map image independently of the number
of fingers at the flick operation. As a result, it becomes
possible to surely prevent an unintended change of the
scroll speed.
[0073]

(B) In addition, for example, in the above-mentioned
embodiment, as shown in FIG. 8, if the movement
directions of the respective touch coordinates when
pressing by two fingers has been cancelled, which
was acquired at the above-mentioned S13, differ,
that is, if the movement directions of the respective
touch points 61, at which the two fingers touch the
touch panel 18, differ, more specifically, if it is deter-
mined that the movement directions are not almost
the same, the CPU 41 may not transit the processing
to the above-mentioned S14, but terminate the iner-
tia scroll processing.

[0074] Further, if the movement directions of three or
more touch coordinates acquired at the above-men-
tioned S13 differ, that is, if it is determined that the move-
ment directions of three or more touch coordinates are
not almost the same, the CPU 41 may not transit the
processing to the above-mentioned S14, but terminate
the inertia scroll processing.
[0075] Thereby, if the number of fingers at the flick op-
eration (the number of touch coordinates) is plural and
the movement directions of the respective touch coordi-
nates differ, it is possible not to inertia-scroll the map
image displayed on the liquid crystal display 15 but to
display stopped image. As a result, it becomes possible
to surely prevent an unintended inertia-scroll of the map
image.
[0076]

(C) In addition, for example, in the above-mentioned
embodiment, as shown in FIG. 9, if it is determined
that a difference of the movement speeds of the re-
spective touch coordinates when pressing by two
fingers has been cancelled, which were acquired at
the above-mentioned S13, that is, a difference be-
tween a movement speed VA (cm/sec) of a touch
point 61A at which one finger touches the touch panel
18 and a movement speed VB (cm/sec) of a touch
point 61B at which the other finger touches the touch
panel 18 is a predetermined speed or more (for ex-

ample, 10cm/sec or more), the CPU 41 may set the
movement speed that is faster between the respec-
tive movement speeds VA and VB as the scroll speed
to inertia-scroll the map image and store the set scroll
speed in the RAM 42. In addition, the CPU 41 may
not execute the processing at the above-mentioned
S113, but terminate the sub-processing of the touch
number determination processing. Thereafter, the
CPU 41 may return to the main flow chart, and transit
the processing to S16.

[0077] Further, if it is determined that the difference
between the maximum movement speed and the mini-
mum movement speed of the respective three or more
touch coordinates, which were acquired at the above-
mentioned S13, is a predetermined speed or more, that
is, if the movement speeds of the respective touch coor-
dinates are not almost the same, the CPU 41 may set
the fastest movement speed among the respective
movement speeds as the scroll speed to inertia-scroll the
map image and store the set scroll speed in the RAM 42.
In this case, the CPU 41 may not execute the processing
at the above-mentioned S113, but terminate the sub-
processing of the touch point number determination
processing. Thereafter, the CPU 41 may return to the
main flow chart, and transit the processing to S16.
[0078] Thereby, if the number of fingers at the flick op-
eration (the number of touch coordinates) is plural and
the difference of the movement speeds of the respective
touch coordinates is a predetermined speed or more, it
is possible to set the maximum movement speed among
the movement speeds of the respective touch coordi-
nates as the scroll speed to inertia-scroll the map image
displayed on the liquid crystal display 15. As a result, it
becomes possible to surely prevent an unintended
change of the scroll speed.
[0079]

(D) In addition, for example, in the above-mentioned
embodiment, if there are a lot of destinations
searched based on the map information and lists of
the destinations are over the display screen, a list
display of the destinations may be inertia-scrolled by
pressing and flicking the touch panel 18 with one or
more fingers. The present invention can be applied
to such case.

[0080]

(E) In addition, the present invention can be applied
to small size portable electric devices such as cellu-
lar phones, portable music players, and the like,
which have a small display screen provided with the
touch panel 18 and the like. For example, the present
invention can be applied to the inertia-scroll of the
list display such as various kinds of menu lists and
title lists, various icons, and the like by pressing and
flicking with one or more fingers the touch panel 18
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provided to the display screen of the cellular phones
and the portable music players.

[0081]

(F) In addition, for example, at the above-mentioned
S113, the CPU 41 may read the scroll speed of the
map image set at the above-mentioned S13 from the
RAM 42, re-set the scroll speed so as to be slower
compared to when the number of touch points is one,
store the re-set scroll speed in the RAM 42, thereafter
terminate the sub-processing, return to the main flow
chart, and transit the processing to S16.

[0082]  For example, if the number of touch points is
two, the CPU 41 may reduce the scroll speed of the map
image set at the above-mentioned S13 to one-half and
re-store it as the scroll speed of the map image in the
RAM 42. In addition, for example, if the number of touch
points is three, the CPU 41 may reduce the scroll speed
of the map image set at the above-mentioned S13 to one-
third and re-store it as the scroll speed of the map image
in the RAM 42. That is, the CPU 41 may set as the scroll
speed the speed acquired by dividing the movement
speed of the touch coordinate by the number of touch
points.
[0083] Thereby, by pressing and flicking the display
screen of the liquid display 15 with two or more fingers,
the user can reduce scroll amount by the inertia-scroll of
the map image displayed by one flick operation com-
pared to when pressing and flicking the display screen
with one finger, even when there is no difference in the
speed of the flick operation with finger. Consequently,
the user can display an intended map image with less
number of operation times without performing the flick
operation a plurality of times, by pressing and flicking the
display screen of the liquid crystal display 15 with two or
more fingers and subtly adjusting the movement distance
of display area of the map image.
[0084] While various features have been described in
conjunction with the examples outlined above, various
alternatives, modifications, variations, and/or improve-
ments of those features and/or examples may be possi-
ble. Accordingly, the examples, as set forth above, are
intended to be illustrative. Various changes may be made
without departing from the broad spirit and scope of the
underlying principles.

Claims

1. An information display device, comprising:

a display unit (15) that displays an image (51);
a coordinate detection unit that detects a
pressed coordinate position (61, 61A, 61B)
pressed by a finger on a display screen (18) of
the display unit (15);

a determination unit that determines the number
of fingers pressing the display screen(18);
a control volume setting unit that sets a control
volume to scroll the image (5 1) based on a
movement direction and a movement speed
(VA, VB) of the pressed coordinate position (61,
61A, 61B) just before pressing the display
screen (18) by the finger is cancelled and a de-
termination result of the determination unit; and
a scroll control unit that scrolls the image (51)
for the control volume set by the control volume
setting unit.

2. The information display device according to claim 1,
wherein
the control volume includes a scroll speed, and
the control volume setting unit increases the scroll
speed in accordance with an increase of the number
of fingers pressing the display screen (18).

3. The information display device according to claim 1
or 2, wherein
the control volume setting unit, if the number of fin-
gers pressing the display screen (18) is plural, sets
the control volume based on a positional relation of
the pressed coordinate positions (61, 61A, 61B)
pressed by the respective fingers.

4. The information display device according to claim 3,
wherein
the control volume setting unit, if the number of fin-
gers pressing the display screen (18) is plural and
the pressed coordinate positions (61, 61A, 61B)
pressed by the respective fingers are far from each
other by a predetermined distance or more, does not
use the determination result of the determination unit
to set the control volume.

5. The information display device according to claim 3,
wherein
the control volume setting unit, if the number of fin-
gers pressing the display screen (18) is plural and
the movement directions of the pressed coordinate
positions (61, 61A, 61B) pressed by the respective
fingers differ, does not use the determination result
of the determination unit to set the control volume.

6. The information display device according to claim 3,
wherein
the control volume setting unit, if the number of fin-
gers pressing the display screen (18) is plural and a
difference of the movement speeds (VA, VB) of the
pressed coordinate positions (60, 61A, 61B) pressed
by the respective fingers is a predetermined speed
or more, does not use the determination result of the
determination unit to set the control volume.

7. The information display device according to any of
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claims 1 to 6, wherein the scroll control unit, only if
the movement speed (VA, VB) of the pressed coor-
dinate position (61, 61A, 61B) just before pressing
the display screen (18) of the display unit (15) is can-
celled is a predetermined speed or more, scrolls the
image (51).

8. An information display method comprising the steps
of:

displaying an image (51) on a display (15);
detecting a pressed coordinate position (61,
61A, 61B) pressed by a finger on a display
screen (18) of the display (15);
determining the number of fingers pressing the
display screen (18);
setting a control volume to scroll the image (51)
based on a movement direction and a move-
ment speed (VA, VB) of the pressed coordinate
position (61, 61A, 61B) detected at the coordi-
nate detection step just before pressing the dis-
play screen (18) by the finger is cancelled and
a determination result determined at the deter-
mination step; and
scrolling the image (51) for the control volume
set at the control volume setting step.

9. A program causing a computer to execute the func-
tions of:

displaying an image (51) on a display (15);
detecting a pressed coordinate position pressed
by a finger on a display screen (18) of the display
(15);
determining the number of fingers pressing the
display screen (18);
setting a control volume to scroll the image (51)
based on a movement direction and a move-
ment speed (VA, VB) of the pressed coordinate
position (61, 61A, 61B) detected at the coordi-
nate detection step just before pressing the dis-
play screen (18) by the finger is cancelled and
a determination result determined at the deter-
mination step; and
scrolling the image (51) for the control volume
set at the control volume setting step.

10. A computer-readable storage medium that stores
the computer-executable instructions of:

displaying an image (51) on a display (15);
detecting a pressed coordinate position pressed
by a finger on a display screen (18) of the display
(15);
determining the number of fingers pressing the
display screen (18);
setting a control volume to scroll the image (51)
based on a movement direction and a move-

ment speed (VA, VB) of the pressed coordinate
position (61, 61A, 61B) detected at the coordi-
nate detection instruction step just before press-
ing the display screen (18) by the finger is can-
celled and a determination result determined at
the determination instruction step; and
scrolling the image (51) for the control volume
set at the control volume setting instruction step.
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