US 20110077851A1
a9y United States

a2 Patent Application Publication o) Pub. No.: US 2011/0077851 Al

OGAWA et al. 43) Pub. Date: Mar. 31, 2011
(54) NAVIGATION DEVICE, METHOD AND Publication Classification
PROGRAM (51) Int.CL
(75) Inventors: Tsuyoshi OGAWA, Aichi-ken (JP); GOIC 21/00 (2006.01)
Kiyonobu YAMAZAKI, Aichi-ken
IP) (52) US.Cl oo 701/200
(73) Assignee: AISIN AW CO., LTD., Aichi-ken
IP) (57) ABSTRACT
In anavigation device or method, it is determined that an icon
21) Appl. No.: 12/851,609 o ?
(1) Appl. No ’ is selected by a touch at two points on a screen. It is further
(22) Filed: Aug. 6, 2010 determined that the two touched points are moved in opposite
’ directions with reference to the icon at a certain position
(30) Foreign Application Priority Data where the selected icon is moved to. Subsequently, when it is
detected that the touch at the two touched points is cancelled
Sep. 30,2009  (JP) wovveeeceeeeeerenen 2009-226198 (removed), a function associated with the icon is executed

Mar. 31,2010 (JP) oo 2010-084515 with respect to the certain position.

T T T TTTT NAVIGATIONDEVICE g g
T NAVIGATION DEVICE__g ]
GURRENT
POSITION

NAVIGATION INFORMATION DESTINATION
PROCESSING PART SETTING PART

-~

ﬁ
[@)
T
w
(2]
m
Z
72}
o
|~

—_

N

\
\
i
|
|
|
|
I
|
|
1
i
[
|
|
b
i
[e0]
—/—L
T
3
\
[{e]
—
A

1
| :
| |
| !
|
11| GPS SENSOR |/l __ AW
H ! ||'TRAFFIC INFORMATION DB! ICON ‘
|' 21 |S=mme et o= L_STORAGE PART |1
|| GEQMAGNETIC ol | oo 17 82| = 37 |
VT QENSOR L Pl em————77m T e
i T T [ e—
| BISTANGE |ll|L__ INFORMATION ____i||i _DESTINATION ||
iL_SENSOR™_Ji¥) "™~~~ g3 SETTLEMENT PART)
]= Y — 83
"STEERING T l ,
I TRAFFIC REGULATION | .
(1L SENSOR "l "INFORMATION ____lI |
i L [ — 84
S h o P ——— |
i 76, |[L-MAP INFORVATION DB ! |
| || _ALTIMETER e — 85 |
| 771 ||\ NAVI AR NFORMATION | |
' VEHIGLE SPEED|I|| S~
|| L_SENSOR__TT |
e { |
| 1
‘ 21 r~ :
IGNITION ARITHMETIC AND
I SWITCH CONTROL PART TIMER[~- 15 ‘
2 |
| OPERATION » 12 ‘ ‘ !
: PART l
3 [cpU| > |
| .
5 14 13|
' TOUGH FLASH MEMORY| | ROM :
! PANEL j ]
[ \|{ 6 -

| = COMMUNICATION
, \SPEAKER SART
I

ROAD TRAFFIC INFORMATION
62— COMMUNICATION SYSTEM CENTER

Amazon v. SoundClear
US Patent 9,223,487
Amazon Ex. 1007




Patent Application Publication

Mar. 31,2011 Sheet 1 of 6 US 2011/0077851 Al
’"—"7"_—&@@5&6@5@_@"_"—"_5"1
R cunll A — —9
| CURRENT™ | |NAVIGATION INFORMATION|| ~ DESTINATION ||
'DETECTION PART, PROCESSING PART SETTING PART
! ~—y ~81| ~91 |!
|| GPS SENSOR | | P
| 72 E \TRAFFIC INFORMATION DB! ICON !
| 72 ||IRAFFICINFORMATIOND
\[GEOMAGNETIC|L.|| "~ - 82||--STORAGE PART_ ||
| SENSOR S || R —— r:‘_Qg
e 1 e (s o |
'L_SENSOR [ T ~ 53| SETTLEMENT PART!
i — 74 E T T _L—“/j ______
STEERING e T Al l |
! Hs |l TRAFFIC REGULATION
/[__SENSOR__J'")| ""INFORMATION ____| |
l —15} || Tt 84
' [GYRO SENSOR H={|z-==~" 77777~~~ — |
I A AT IS BN AT ION NE ]
! ~—76 ||--MAP INFORMATION DB i
[ ALTIMETER H=| 85 ,
] } [ | ]
! ~—17! ||l NAVI MAP INFORMATION |
| VEFIGLE SPEED|, ||~ ~7--—==mmoomm ™
||_SENSOR [T .
_______________ !
21 @ @ ~1
IGNITION ARITHMETIC AND '
SWITCH CONTROL PART HRAM ] ‘TIMEle\J 15
2 12 |
OPERATION 11 |
PART
3 >
}
DISPLAY _ .
TOUCH .
TQUCH 1 o [FLASH MEMORY| | ROM J,
SPEAKER| [COMMUNICATION
62— ROAD TRAFFIC INFORMATION __| 61
COMMUNICATION SYSTEM CENTER




Patent Application Publication = Mar. 31, 2011 Sheet 2 of 6 US 2011/0077851 Al

347




Patent Application Publication = Mar. 31, 2011 Sheet 3 of 6 US 2011/0077851 Al

FIG.3A 32~

34—

- 26

~— 25

ém/ 26

) P s 25
B %:;;”(:fr\w 31

34 —/ SEARCH_UNDER PRIORITY
ON TOLL ROAD}S}

K‘SZ

A \\\\\ _‘ /:l \ e 26
BEE (5
B*-""" ’__> N '-\\H/ 31

34 " \r$EARCH UNDER PRIORITY
ON GENERAL ROADS
N

FIG.3D 27 B
U




Patent Application Publication = Mar. 31, 2011 Sheet 4 of 6 US 2011/0077851 Al

FIG.4

(DESTINATION SETTING ROUTINE)

IS
TOUCH AT TWO POINTS
DETECTED?

YES

NO

IS ICON
BETWEEN TOUCHED
POINTS?

YES S19

SELECT ICON BETWEEN
TOUCHED POINTS [ [MAP OPERATION| |

S14 WAS
DETECTION OF

TOUCH AT TWO POINTS

CANCELLED?

NO
S20

WERE
TOUCHED POINTS
ROTATED?

YES ARE TOUCHED

POINTS MOVED IN
PARALLEL?

S21 YES
[ICON POSITION IS MOVING |
|

IS\NO (COUNTERCLOCKWISE
ROTATING DIRECTION ROTATION)

CLOCKWISE?

S17 W

DETECTION OF
TOUCH AT TWO POINTS
CANC’[;ELLED

SETTLE AS DESTINATION
AND EXECUTE ROUTE
SEARCH UNDER PRIORITY
ON TOLL ROADS

v

( RETURN )



US 2011/0077851 A1

Mar. 31, 2011 Sheet 5 of 6

Patent Application Publication

Savod 1101
NO ALlMOIMd
d3IANN HOHV3S

SAavod Tvd3INdo
NO ALMONMd
d3ANN HOYV3S

d3QHO NOILVYNILS3d SNOILVNILS3A
FONVHO ONOWYV 1SHI4d 13S

NOILVYNILS3A SV 13S

LNIOd AHOW3W d3.1SI03d

NOILVNILSIA SV 135

LNIOdAVM SV 138

F1dWVX3 3A08V) Savod
71101 NO ALMONMd H3ANN HOWVY3S

@TdWVX3 3A08Y)
SAVOY TVYINID NO ALIHOMd HIANN HOWVIS

GHOW HO F1ONV (371ONV (ITONY GININYILIAIEd | GHOW HO FTONY

A3aNINY3L3d3dd) Q3ININY3130d34d NOILV10d NVHL SS37) QaNINY313a3dd)
NOILVLOH NVHL SS3T) ON NOILVY10d NOILVY.10Y
ASIMMOOTO NOILVYLOY ISIMMOOTO ISIMMOO0TOEILNNOD  [ISIMMOO0TTOEILNNOD

<0
«—4d

-V



Patent Application Publication = Mar. 31, 2011 Sheet 6 of 6 US 2011/0077851 Al

27— () ——— -2
c—] —{
2 1 A Y
. B I
B,f T e —
43
|
347 |




US 2011/0077851 Al

NAVIGATION DEVICE, METHOD AND
PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] The disclosure of Japanese Patent Application No.
2009-226198 filed on Sep. 30, 2009 and No. 2010-084515
filed on Mar. 31, 2010, including the claims, specification,
drawings and abstract thereof, is incorporated herein by ref-
erence in its entirety.

BACKGROUND
[0002] 1. Technical Field
[0003] The present disclosure relates to a navigation

device, a method and a program that display an icon, such as
amark, on amap displayed on a screen, and more particularly,
to a navigation device, a method and a program capable of
executing a specific function by operating the icon on the
map.

[0004] 2. Related Art

[0005] Innavigation devices, a host’s position and a move-
ment speed are calculated in real time by using signals from a
GPS (Global Positioning System) satellite. The navigation
devices of this kind are common for mobile objects such as an
automobile and portable devices.

[0006] Such navigation devices display a map on its screen
based on computerized map data, and indicate the host’s
position on the map. Further, such navigation devices include
a function that provides guidance for driving based on a route
set by an operator of the navigation devices, e.g., by specify-
ing a departure point, a destination, a midway point, and the
like.

[0007] Japanese Patent Application Publication No. JP-A-
2002-328028 (corresponding to U.S. Pat. No. 6,687,614) dis-
closes such a navigation device which, when an input func-
tion button and an arbitrary coordinate on the map are
designated, generates and displays a mark associated with the
input function button at a position on the map corresponding
to the designated coordinate. Specifically, input function but-
tons associated with specific processing are displayed
together with the map on a display part, and when an input
function button and an arbitrary coordinate on the map are
designated via a touch panel, a mark is generated and dis-
played at the position on the map corresponding to the coor-
dinate. The mark here represents for example a favorite point,
a destination, and a midway point.

[0008] Inaddition, after the mark has been generated, when
the coordinate corresponding to the mark displayed on the
map is designated, information (an object) relating to the
mark is displayed.

[0009] The information relating to the mark is guide infor-
mation such as business hour, non-business day, an address, a
telephone number, a picture (an image) introducing the place,
and the like, if the place corresponding to the mark is a facility
or a store. Such information is previously associated with the
place and stored in a predetermined data storage part, a
recording disk, or the like.

[0010] According to Japanese Patent Application Publica-
tion No. JP-A-2002-328028, the input function buttons for
setting a departure point, a destination, a midway point, a
deletion of a preexisting departure, destination or midway
point from the map, and the like, to be selected by the operator
ofthe navigation device are displayed on the screen. When the
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operator moves a finger or a pen touching the touch panel to
an arbitrary coordinate on the map, a function that sets a
departure point, a destination, a midway point, or deletes one
of such points, and the like can be performed by the naviga-
tion device at the arbitrary coordinate.

SUMMARY

[0011] In an aspect, a navigation device includes a display
unit, an icon selection unit, an icon position setting unit and a
control unit. The display unit displays a map and an icon. The
icon selection unit determines that the icon is selected when
the icon is located within a predetermined area from a mid-
point of two points touched on the display unit. The icon
position setting unit sets a position of the icon on the map,
where the selected icon is moved to, as a target position if the
two touched points selecting the icon are rotated about the
icon. The control unit executes a function associated with the
icon with respect to the target position.

[0012] In a navigation method in accordance with another
aspect, a map and an icon are displayed on a display unit
having a touch panel. A touch on the touch panel at two
touched points is detected. A determination is made as to
whether the icon is selected by the touch at the two touched
points. A detection is made as to whether the two touched
points are rotated about the icon at a position on the map
where the selected icon is moved to. In response to a detection
that the two touched points are rotated about the icon at the
position and upon removal of the touch at the two touched
points, a function associated with the icon is executed with
respect to the position. In a navigation method in accordance
with another aspect, a map and an icon are displayed on a
display unit having a touch panel. A touch on the touch panel
at two touched points is detected. A determination is made as
to whether the icon is selected by the touch at the two touched
points. Information of a plurality of functions associated with
the icon is respectively displayed in a plurality of information
items in the vicinity of the selected icon. In response to a
detection that any of the two touched points is placed over one
of the information items and upon subsequent removal of the
touch at the two touched points, the function corresponding to
the information item is executed with respect to a current
position of the icon on the map. In a still further aspect, a
computer-readable medium containing a program for execut-
ing the method(s) is also provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG.1is ablock diagram showing an overall struc-
ture of a navigation device according to an embodiment ofthe
present invention.

[0014] FIG. 2 is a schematic view of a screen of the navi-
gation device according to the embodiment of the present
invention.

[0015] FIGS. 3A, 3B, 3C, and 3D are schematic view for
explaining destination setting of the navigation device
according to the embodiment of the present invention.
[0016] FIG. 4 is a flowchart of a “destination setting rou-
tine” of the navigation device according to the embodiment of
the present invention.

[0017] FIG. 5 is a chart showing further settings according
to further embodiments.
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[0018] FIGS. 6 and 7 are schematic views that show
examples of destination setting of the navigation device
according to further embodiments.

DETAILED DESCRIPTION

[0019] One or more embodiments of the present invention
will be described in further detail below with reference to the
accompanying drawings. In the description, the same sym-
bols and signs in the drawings refer to the same or corre-
sponding elements or function parts; therefore, overlapped
explanation will be omitted.

[0020] FIG.1 is a block diagram showing an overall struc-
ture of a navigation device according to an embodiment of the
present invention. The navigation device is for use in a
vehicle, such as an automobile, or is a portable device
arranged for use by a pedestrian or hiker or rider etc. Such a
navigation device in some embodiments include any vehicle-
built-in or after-market devices as well as mobile or portable
devices, such as cellular telephones, personal digital assis-
tants, laptop or tablet computers etc.

[0021] The navigation device includes a hardware com-
puter platform, that can execute software applications and
display guidance data. The navigation device is considered to
include multiple units each for performing one or more spe-
cific functions. The functions are embodied in hardware
either via hardwiring (e.g., as one or more ASIC(s)—appli-
cation specific integrated circuit) or via software execution on
such hardware. Software comprising instructions for execu-
tion resides in a computer-readable medium (i.e., readable
and executable by a computer platform) as will be described
herein below in detail.

[0022] In FIG. 1, the navigation device according to the
present embodiment includes an arithmetic and control part 1,
an operation part 2, a display 3, a speaker 4, a current position
detection part 7, a communication part 6, a navigation infor-
mation processing part 8, a destination setting part 9, and the
like. The arithmetic and control part 1 is configured with a
microprocessor that performs various kinds of arithmetic pro-
cessing based on input information. The operation part 2
includes various keys including an ignition switch 21 that
accepts operation from a operator to drive an engine, a micro-
phone for an audio input, a touch switch, and the like. The
display 3 includes a liquid crystal display, an electro-lumi-
nescent display (ELD), and the like that display to the opera-
tor operation information and information of a map and the
like. The speaker 4 performs audio guidance regarding route
guidance and guidance of traffic regulation information and
congestion information. The current position detection part 7,
which detects a current position of a vehicle, includes various
sensors so as to be able to detect the current position of the
vehicle, a direction, a distance to an object (for example, an
intersection), and the like. The communication part 6 per-
forms communication with an information center such as a
VICS (a registered trademark: Vehicle Information and Com-
munication System) center 62 via a network 61. The naviga-
tion information processing part 8, in which various kinds of
data is stored, includes a hard disk with a large storage capac-
ity that is capable of writing and reading. The destination
setting part9 searches for aroute upon setting a destination by
a navigation function. In addition, the display 3 may serve as
a touch switch as the operation part 2.

[0023] The arithmetic and control part 1 configured with
the microprocessor includes; a CPU 11 that performs com-
puting for an overall control and control; internal storage
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devices suchas aRAM 12,a ROM 13, and a flash memory 14;
a timer 15; and the like. The RAM 12 is used as a working
memory when the CPU 11 performs various computing pro-
cessing and also stores route data when a route has been
searched, a link ID having the traffic regulation information,
and the like. The ROM 13 stores a control program and a route
change guidance processing program that provides a user
with guidance for changing to a congestion-avoided route.
The flash memory 14 stores a program read from the ROM 13.
A semiconductor memory, a magnetic core, and the like are
utilized as the RAM 12, the ROM 13, the flash memory 14,
and the like. A unit having a computing function such as a
MPU can be utilized as the CPU 11 that performs computing
and control.

[0024] TheROM 13 stores various programs, and the RAM
12 stores various data. The programs, the data, and the like are
read from an external storage device, a memory card, and the
like and written in the flash memory 14. Further, the pro-
grams, the data, and the like can be updated by changing the
memory card and the like.

[0025] The current position detection part 7, which detects
the current position of the vehicle, includes a GPS sensor 71,
a geomagnetic sensor 72, a distance sensor 73, a steering
sensor 74, a gyro sensor 75 as a direction detection part, an
altimeter 76, and a vehicle speed sensor 77 that detects a
travel speed and a travel distance of the vehicle, and the like.
[0026] The navigation device according to the present
embodiment is capable of receiving, at intervals of a prede-
termined time, road traffic information such as the traffic
regulation information, and information relating to conges-
tion of a road and the like, which were created by collecting
information of a road traffic control system of the police, the
Japan Highway Public Corporation, or the like from the road
traffic information communication system center 62 via the
network 61. The road traffic information is for example
detailed information relating to the road traffic information
such as road congestion information regarding a congestion
of a road and the road regulation information due to road
construction, building work, or the like. The detailed infor-
mation includes, for the road congestion information, an
after-mentioned VICS link ID, an actual length of the con-
gestion, an expected time when the congestion is solved, and
the like, and for the traffic regulation information, the after-
mentioned VICS link ID, duration of road construction,
building work, and the like, types of traffic regulation such as
a closed road, alternately-closed one-way tratfic, lane regu-
lation, a period of time of the traffic regulation, and the like.
[0027] In addition, as the network 61, a communication
system such as awireless LAN (Local Area Network), a WAN
(Wide Area Network), an intranet, a cellular phone network,
a telephone network, a public communication network, a
private communication network, a communication network
such as Internet, and the like can be utilized for example. In
addition, acommunication system using CS broadcasting, BS
broadcasting, digital terrestrial broadcasting, FM multiplex
broadcasting, and the like can be utilized. Further, a commu-
nication system such as an electronic toll collection system
(ETC) used in an intelligent transportation system (ITS), a
dedicated short range communication system (DSRC), and
the like also can be utilized.

[0028] The GPS sensor 71 receives radio waves generated
by an artificial satellite to detect the current position of the
vehicle on the earth and the current time. The geomagnetic
sensor 72 measures geomagnetism to detect a direction of the



US 2011/0077851 Al

vehicle. The distance sensor 73 detects a distance between
predetermined positions on a road, and the like. For example,
the distance sensor 73 here measures a rotation speed of a
wheel of the vehicle and detects the distance based on the
measured rotation speed. However, the distance may be
detected by integrating output of the vehicle speed sensor 77.
[0029] The steering sensor 74 detects a steering angle of the
vehicle. Here, as the steering sensor 74, an optical rotation
sensor mounted on a rotating part of a steering wheel, a
rotational resistance sensor, an angle sensor mounted on a
wheel, or the like is used for example.

[0030] The gyro sensor 75 detects a turn angle of the
vehicle. Here, as the gyro sensor 75, a gas rate gyro, a vibra-
tion gyro, or the like is used for example. In addition, by
integrating the turn angle detected by the gyro sensor 75, the
direction of the vehicle can be detected.

[0031] Inthe present embodiment, the navigation informa-
tion processing part 8 and the destination setting part 9 are
described for a case of using a hard disk. In the present
embodiment, a hard disk is used as the navigation information
processing part 8 and the destination setting part 9. However,
in addition to the hard disk, a magnetic disk such as a flexible
disc or the like can be used as a part of the external storage
device. Further, the memory card, a magnetic tape, a magnetic
drum, aCD, aMD, a DVD, an optical disk, an IC card, and the
like can be used as a part of the external storage device. The
RAM 12, ROM 13, flash memory 14, navigation information
processing part 8 and/or the destination setting part 9 is/are
also referred to herein as a computer-readable recording
medium or media.

[0032] The arithmetic and control part 1 is electrically con-
nected to the respective peripheral devices of the operation
part 2, the display 3, the speaker 4, a touch panel 5, and the
communication part 6. The operation part 2 is operated when
changing 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 performing
search for information relating to a facility, and includes a
plurality of operation switches such as various keys. The
arithmetic and control part 1 performs control to execute
various operations according to a switch signal outputted by
the operation on each switch of the operation part 2. The
ignition switch 21 performs start and stop of an engine.
[0033] As the operation part 2, a keyboard, a mouse, a
bar-code reader, aremote control device for remote operation,
a joystick, a light pen, a stylus pen, and the like can be also
utilized. In addition, the operation part 2 can be configured
with the touch panel 5 installed in front of the display 3.
[0034] Onascreen 32 of the display 3, operation guidance,
a operation menu, key guidance, a map, various types of
icons, a searched route from the current position to the des-
tination, guidance information along the searched route, a
route change guidance information described later, traffic
information, news, weather forecast, time, E-mail, TV pro-
grams, and the like are displayed.

[0035] As the display 3, a CRT display, a plasma display,
ELD, OLED (organic light emitting diode) or the like can be
utilized. Also, a hologram device that project hologram on a
front glass of a vehicle can be utilized.

[0036] The speaker 4 outputs audio guidance for traveling
along the searched route and for a change of the searched
route based on an instruction from the arithmetic and control
part 1. The audio guidance to be provided here includes for
example “200 m ahead, to the right direction at XX intersec-
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tion”, “The route is changed to a route using toll roads”, and
the like. Especially, in the present embodiment, messages for
operation order and the like are outputted.

[0037] As the audio outputted by the speaker 4, various
types of sound effect and various guidance information pre-
viously-recorded inan IC memory or the like can be outputted
in addition to a synthesized sound.

[0038] Further, the communication part 6 is a beacon
receiver that receives, as a radio wave beacon, an optical
beacon, and the like via a radio wave beacon device, an
optical beacon device, and the like, the road traffic informa-
tion including various information such as the congestion
information, the traffic regulation information, parking lot
information, traffic accident information, congestion status of
service areas, which were sent from an information center
such as the road traffic information communication system
center 62 or the like. The radio wave beacon device and the
optical beacon device are installed along a road. In addition,
the communication part 6 is a network device that realizes
communication on the communication system such as the
LAN (Local Area Network), the WAN (Wide Area Network),
the intranet, the cellular phone network, the telephone net-
work, the public communication network, the private com-
munication network, the communication network such as the
Internet, and the like as the network 61. Further, the commu-
nication part 6 includes a FM receiver that receives, as the FM
multiplex broadcasting via a FM broadcasting station, FM
multiplex information including information of news,
weather forecast, and the like, besides the information from
the road traffic information communication system center 62.
The beacon receiver and the FM receiver are unitized and
installed as a VICS receiver; however, these can be separately
installed.

[0039] A traffic information DB 81 of the navigation infor-
mation processing part 8 stores congestion information 82
created from the road traffic information relating to the cur-
rent congestion of the road including an actual length of the
congestion, the expected time when the congestion is solved,
and the like, which is received from the road traffic informa-
tion communication system center 62. In addition, the traffic
information DB 81 stores traffic regulation information 83
created from the road traffic information relating to the road
regulation information due to the road construction, the build-
ing work, or the like including traffic regulation, which is
received from the road traffic information communication
system center 62.

[0040] The road traffic information received from the road
traffic information communication system center 62 includes
the VICS link ID together with type information, information
of a position, a distance of a congested section, a congestion
level, and the like. The VICS link ID is an identification
number assigned to a VICS link as a travel guidance link,
which is standardized by dividing a road at every predeter-
mined intersection. In addition, the road traffic information
includes information of coordinates of'a start point and an end
point of each VICS link and the distance from the start point
and the end point, and the like.

[0041] The road stored in a map information DB 84 and the
VICS link are not the same. That is, the road (the link) is
generally divided shorter than the VICS link. The traffic infor-
mation DB 81 includes a conversion table between a link ID
assigned as an identification number to each road and the
VICS link ID, thereby a corresponding link ID can be deter-
mined based on the VICS link ID. Therefore, when receiving
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the VICS link ID from the road traffic information commu-
nication system center 62, the navigation device according to
the present embodiment can determine, based on the VICS
link ID, the section of the road, for which the road traffic
information such as the congestion information and the like
should be displayed. The VICS link ID of the road traffic
information relating to the current congestion of the road and
the like received from the road traffic information communi-
cation system center 62 is converted into the link ID and
stored as the congestion information 82. Also, the VICS link
ID of the road traffic information relating to the traffic regu-
lation information 83 and the like received from the road
traffic information communication system center 62 is con-
verted into the link ID and stored as the traffic regulation
information 83.

[0042] In addition, the map information DB 84 stores navi
map information 85 that is used in travel guidance and route
search in the navigation device according to the present
embodiment. The navi map information 85 includes various
information necessary for route guidance and map display,
for example, newly-created road information for determining
newly-created roads, map display data for displaying a map
31 (see FIG. 2), intersection data relating to each intersection,
node data relating to a node point, link data relating to a road
as a kind of facility, route search data for searching for a route,
shop data relating to a POI (Point of Interest) such as a shop
as a kind of the facility, and the like, search data for searching
for a point, and the like. Contents of the map information DB
84 are updated by downloading update information delivered
via the communication part 6 from a map information deliv-
ery center.

[0043] The destination setting part 9 includes an icon stor-
age part 91 and a destination settlement part 92. The icon
storage part 91 is a memory area to store icons used by the
operator. In the present embodiment, among various types of
icons, a memory point icon 26 and a destination icon 27 (see
FIG. 2) are stored. The memory point icons 26 and the des-
tination icon 27 are displayed in an icon area 25 on the screen
32 of the display 3 (see FIG. 2).

[0044] When the icon selected by the operator is moved to
a certain position on the map 31, the destination settlement
part 92 sets the position where the icon is moved to as a
memory point if the icon 26 is selected and moved, and the
destination settlement part 92 sets the position where the icon
is moved to as the destination if the icon 27 is selected and
moved. In some configurations, the destination settlement
part 92 is configured as a part of the arithmetic and control
part 1, especially by the CPU 11.

[0045] Next, the control of the navigation device according
to the present embodiment, which is processed by the arith-
metic and control part 1, will be described.

[0046] FIG. 2 is a schematic view of a screen of the navi-
gation device according to the embodiment of the present
invention. FIGS. 3A, 3B, 3C, and 3D are schematic views for
explaining destination setting of the navigation device
according to the present embodiment. FIG. 4 is a flowchart of
a “destination setting routine” of the navigation device
according to the present embodiment. FIG. 5 is a chart show-
ing further settings according to further embodiments.
[0047] As shown in FIG. 2, the map 31 and a plurality of
icons 26 and 27 are displayed on the screen 32 of the display
3 by execution of a main program (not shown). The screen 32
includes a map display part 34 for displaying the map 31 at the
center of the screen and the icon area 25, where various types
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of'icons are allocated, at the right side of the map display part
34. Intheicon area 25, from the top, the memory pointicon 26
and the destination icon 27 are allocated. When a “destination
setting routine” (as will be described herein below with
respect to FIG. 4) is executed, the destination icon 27 is set at
a certain position on the map 31 and a route search is
executed.

[0048] Here, functions are assigned to the respective icons
displayed in the icon area 25. When the user selects and
moves these icons on the screen, the assigned functions are
executed with respect to the positions after the movement. For
example, the memory point icon 26 includes a function to
register the position after the movement as the memory point,
and the position registered as the memory point will be easily
recalled later on the map. The destination icon 27 includes a
function to set the position after the movement as the desti-
nation, and a route to the destination is searched by the arith-
metic and control part 1.

[0049] Next, the method for setting the destination will be
described with reference to FIGS. 3A to 3D.

[0050] First, in FIG. 3A, the operator that operates the
navigation device touches the screen at two touched points,
e.g., with two fingers of his/her hand D, in a manner such that
the destination icon 27 in the icon area 5 is pinched. Specifi-
cally, the two fingers of the operator touch a point A and a
point B on the screen. (The point A, the point B, their mid-
point C, and a straight line E in FIG. 3A are not actually
displayed on the screen. They are indicated in FIG. 3 for
explanatory purposes only.) The two touched points (XA1,
YA1) and (XB1, YB1) are detected as a detected touched
point position A and a detected touched point position B,
respectively. If the touched points (XAl, YAl) and (XB1,
YB1) are detected in a manner such that the destination icon
27 is pinched, it is determined that the destination icon 27 is
selected. Specifically, if it is determined that the detected
touched point position A is within a predetermined area
around the destination icon 27 and the detected touched point
position B is located in an opposite side of the detected
touched point position A in relation to the destination icon 27
within the predetermined area, it is determined that the des-
tination icon 27 is selected. That is, it is determined that the
operator pinches the destination icon 27. In a specific con-
figuration of the present embodiment, it is determined that the
operator pinches the destination icon 27 if a midpoint C ofthe
touched points (XA1, YA1) and (XB1, YB1) is at an approxi-
mate center of the destination icon 27. However, in another
configuration, it is determined that the operator pinches the
destination icon 27 if the midpoint C of the touched points
(XA1, YA1) and (XB1, YB1) is located at any part of the
destination icon 27.

[0051] InFIG. 3B, after the destination icon 27 is selected
and it is determined that the operator pinches the destination
icon 27, if the operator moves the respective points (XAl,
YA1) and (XB1, YB1) in the direction of an arrow 36 while
keeping a positional relationship between the two touched
points (XA1,YA1) and (XB1,YB1), it is determined that the
destination icon 27 is being moved. The operator moves the
destination icon 27 by moving the two fingers to a certain
position on the map 31 in the map display part 34.

[0052] Next, in FIG. 3C, if the operator, having moved the
destination icon 27 to the certain position on the map 31 in the
map display part 34, rotates the two fingers in a clockwise
direction at the moved position, and then moves the two
fingers away from the screen 3, the position of the destination
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icon 27 is set as the destination. That is, if the two touched
points (XAl, YA1) and (XB1, YB1) on the screen 32 are
rotated approximately about the midpoint C in a predeter-
mined direction, for example, in the clockwise direction, and
the touch at the two touched points is subsequently cancelled
(removed), the position of the destination icon 27 when the
two fingers move away from the screen is set as the target
position of the destination icon 27 that the operator wants to
set on the map 31 of the map display part 34. After that, aroute
search is executed using such target position as the destina-
tion. In the present embodiment, in response to the rotation of
the two touched points in the clockwise direction, the route
search with priority on toll roads is executed, and a message
“search with priority on toll roads is executed” is displayed at
the lower part ofthe screen 32. If the touched points of the two
fingers are located in approximate opposite sides about the
destination icon 27 and movement directions of the respective
touched points are in opposite directions about the position of
the destination icon 27, it is determined that the two fingers
selecting (pinching) the destination icon 27 are being rotated.

[0053] Thus, the following potential issue can be avoided.
The issue is that while the operator is moving the destination
icon 27 to the certain position on the map 31, if the operator
unintentionally moves one or both fingers away from the
screen 32, the position of the destination icon 27 at such
moment may be incorrectly set as the destination and the
route search may be undesirably executed with respect to the
incorrect destination. However, in the present embodiment, if
the operator unintentionally or inadvertently moves one or
both fingers away from the screen 32, the position of the
destination icon 27 at such moment will not be set as the
destination and no route search will be executed.

[0054] InFIG. 3D, if the operator rotates the two fingers in
a counterclockwise direction (rather than in the clockwise
direction as described with respect to FIG. 3C) and then
moves the two fingers away from the screen 32, the position
of the destination icon 27 is set as the destination. That is, if
the two touched points (XA1, YA1) and (XB1, YB1) touched
onthe screen 32 are rotated approximately about the midpoint
C in another predetermined direction, for example, in the
counterclockwise direction, and the touch at the two touched
points is subsequently cancelled, the position of the destina-
tion icon 27 when the two fingers move away from the screen
32 is set as the target position of the destination icon 27 that
the operator wants to set. After that, a route search using such
target position as the destination is executed, as when the two
touched points are rotated in the clockwise direction. How-
ever, the difference is that the route search is executed with
priority on general (e.g., toll-free) roads, rather than on toll
roads as when the two touched points are rotated in the clock-
wise direction. A message, e.g., “search with priority on
general roads is executed” is displayed at the lower part of the
screen 32.

[0055] The above described potential issue of incorrect set-
ting of the destination is prevented by detecting the rotation
about the midpoint C of the two touched points (XAl, YA1)
and (XB1, YB1) before the touch at the two touched points
(XA1, YA1) and (XB1, YB1) is cancelled. In addition, by
changing the condition of the route search, for example, with
priority on toll roads or general roads, according to the rotat-
ing direction, additional function(s) can be added without
increasing the operation of the operator. As a result, the num-
ber of operations by the operator can be reduced.
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[0056] Next, a control method for setting the destination of
the navigation device according to the present embodiment,
which is processed by the arithmetic and control part 1, will
be described below.

[0057] First, with reference to FIG. 4, a flowchart of the
“destination setting routine” of the navigation device accord-
ing to the present embodiment will be described. This routine
is called during execution of the main program of the navi-
gation device.

[0058] First, at Step S11, it is determined whether or not the
touch at two touched points is detected, that is, whether or not
it has been detected that the operator touches the screen at two
touched points. IfYES, the procedure goes to Step S12. IfNO,
Step S11 is repeated until YES is determined at Step S11.
[0059] At Step S11, if YES is determined, that is, if it is
determined that it has been detected that the operator touches
the screen 32 at two touched points, the procedure goes to
Step S12. At Step S12, it is determined whether or not the
midpoint C of the two touched points on the screen 32 is on
the destination icon 27. If YES, the procedure goes to Step
S13. If NO, the procedure goes to Step S19.

[0060] At Step S12, if YES is determined, that is, if it is
determined that the midpoint C of the two touched points is on
the destination icon 27, the procedure goes to Step S13. At
Step S13, it is determined that the destination icon 27 between
the touched points is selected, that is, it is determined that the
operator pinches the destination icon 27, and the procedure
goes to Step S14.

[0061] On the other hand, at Step S12, if NO is determined,
that is, if it is determined that the midpoint C of the two
touched points is not on the destination icon 27, the procedure
goes to Step S19 where it is determined that the operator
merely operates the map, and the routine is returned.

[0062] At Step S13, the destination icon 27 is moved to an
arbitrary position on the map 31 by the operator. However, at
Step S15, the position of the destination icon 27 is not set as
the destination until it is determined that the touched points
arerotated. Therefore, at Step S14, it is determined whether or
not the detection of the touch at the two touched points is
cancelled, that is, it is determined whether or not the touch at
the two touched points is unintentionally cancelled while
moving the destination icon 27 to the arbitrary position on the
map 31. If NO, the procedure goes to Step S15. If YES, the
procedure returns to Step S11. Step S11 is repeated until YES
is determined at Step S11.

[0063] At Step S14, if YES is determined, that is, if the
detection of the touch at the two touched points is cancelled,
the procedure returns to Step S11. That is, whether or not the
touch at the two touched points is detected can be determined,
and from the position where the touch at the two touched
points is cancelled, the destination icon 27 is reselected. At
Step S14, even if the touch at the two touched points is
cancelled, the position where the touch is cancelled is not set
as the destination; therefore, a route search is not executed.
[0064] On the other hand, at Step S14, if NO is determined,
that is, if the detection of the touch at the two points is not
cancelled, the procedure goes to Step S15. At Step S15, it is
determined whether or not the touched points are rotated. If
YES, the procedure goes to Step 516. If NO, the procedure
goes to Step S20.

[0065] The destination icon 27 is moved to the certain
position of the map 31 on the screen 32 by the operator. Then,
at Step S15, it is determined whether or not the touched points
are rotated, that is, whether or not the two touched points are
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rotated about the midpoint C of the two touched points. If
YES, the procedure goes to Step S16. If NO, the procedure
goes to Step S20.

[0066] At Step S15, if YES is determined, that is, if it is
determined that the two touched points are rotated about the
midpoint C of the two touched points, the procedure goes to
Step S16. At Step S16, it is determined whether the rotating
direction is clockwise or counterclockwise. If YES (clock-
wise), the procedure goes to Step S17. If NO (counterclock-
wise), the procedure goes to Step S22.

[0067] On the other hand, at Step S15, if NO is determined,
that is, if it is not detected that the two touched points are
rotated about the midpoint C of the two touched points, the
procedure goes to Step S20. At Step S20, it is determined
whether or not the touched points are moved in parallel, that
is, it is determined whether or not the two touched points are
moved in the same direction while keeping a space between
the two touched points. If YES, the procedure goes to Step
S21. If NO, Step S15 is repeated until YES is determined at
Step S15.

[0068] If YES is determined at Step S20, that is, if it is
determined that the two touched points have been moved in
the same direction while keeping the space therebetween, the
procedure goes to Step S21. At Step S21, it is determined that
the destination icon 27 is being moved on the screen 32, and
Step S15 is repeated until YES is determined at Step S15.
[0069] At Step S16, if YES is determined, that is, if it is
determined that the rotation is clockwise, the procedure goes
to Step S17. At Step S17, it is determined whether or not the
detection of the touch at the two touched points is cancelled.
IfYES, the procedure goes to Step S18. If NO, the procedure
returns to Step S16.

[0070] At Step S17, if YES is determined, that is, if it is
determined that the detection of the touch at the two touched
points is cancelled, the procedure goes to Step S18. At Step
S18, the position of the destination icon 27 on the screen 32
where the touch is cancelled is set as the destination, and the
route search to the destination is executed with priority on toll
roads, and the routine is returned.

[0071] On the other hand, at Step S16, if NO is determined,
thatis, if it is determined that the rotation is counterclockwise,
the procedure goes to Step S22 where it is determined
whether or not the detection of the touch at the two touched
points is cancelled. IfYES, the procedure goes to Step S23. If
NO, the procedure returns to Step S16.

[0072] At Step S22, if YES is determined, that is, if it has
been determined that the detection of the touch at the two
touched points is cancelled, the procedure goes to Step S23.
At Step S23, the position of the destination icon 27 on the
screen 32 where the touch is cancelled is set as the destination,
the route search to the destination is executed with priority on
general roads, and the routine is returned.

[0073] In some configurations, Steps S11, S12, S13 and
S19 are performed by an icon selection unit, Steps 514-S17,
S20-S22 and the destination setting parts of Steps S18 and
S23 are performed by an icon position setting unit, and the
execution parts of Steps S18 and S23 are performed by a
control unit. Other arrangements of the Steps among the icon
selection unit, icon position setting unit, and control unit are
within the scope of this disclosure.

[0074] In some configurations, one or more of the icon
selection unit, icon position setting unit, and control unit
is/are hardware, such as one or more ASIC(s) specifically
configured to perform the respective function(s) described
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herein. In some configurations, one or more of the icon selec-
tion unit, icon position setting unit, and control unit is/are
configured by the CPU 11 being appropriately programmed.
[0075] FIG. 5 a chart showing further settings of further
embodiments. Row (A) of FIG. 5 shows that: if the two points
touched by the operator are rotated in the counterclockwise
direction about the midpoint C of the two touched points, the
position of the icon is set as a midway point; and if the two
touched points are rotated in the clockwise direction, the
position oftheicon is set as the destination. The midway point
herein represents a point to pass or stop by on the way to the
destination when a route to the destination is searched. Con-
sequently, if a midway point has been set, a new route to the
destination via the midway point is searched.

[0076] Next, row (B) of FIG. 5 shows that: if the two points
touched by the operator are rotated in the counterclockwise
direction about the midpoint C of the two touched points, the
position where the icon is located is set as a memory point;
and if the two touched points are rotated in the clockwise
direction, the position where the icon is located is set as the
destination.

[0077] In addition, row (C) of FIG. 5 shows that further
functions are added by detecting a rotation angle, e.g., by the
icon position setting unit, in addition to detecting the rotating
direction. For example, if the two points touched by the
operator are rotated in the counterclockwise direction about
the midpoint C a predetermined angle or more, the position
where the icon is located is set as the first destination for
which a route search is to be executed. Any pre-existing
destination(s) that might have been set by the operator before
will be the second destination, third destination and so on. If
the two points touched by the operator are rotated in the
counterclockwise direction about the midpoint C less than the
predetermined angle, the operator is given an opportunity to
change the passing order among multiple destinations as will
be discussed herein with respect to FIG. 7.

[0078] Ifthe two points touched by the operator are rotated
in the clockwise direction about the midpoint C a predeter-
mined angle or more, the position where the icon is located is
set as the destination for which a route search with priority on
general roads is executed.

[0079] Ifthe two points touched by the operator are rotated
in the clockwise direction about the midpoint C less than the
predetermined angle, the position where the icon is located is
set as the destination for which a route search with priority on
toll roads is executed.

[0080] Further embodiments will be described with refer-
ence to FIGS. 6 and 7. Herein, operations from a state where
there is at least one pre-existing destination, e.g., three desti-
nations are already set, and a route passing through the three
destinations is searched on the map 31 will be described.
[0081] As shown in FIG. 6, the operator that operates the
navigation device touches the screen at two touched points,
e.g., with two fingers of his/her hand D, such that the desti-
nation icon 27 in the icon area 25 is pinched. Specifically, the
two fingers of the operator touch the point A and the point B
on the screen. (The point A, the point B, their midpoint C, and
the straight line E in FIGS. 6 and 7 are not actually displayed
onthe screen. They are indicated in FIGS. 6-7 for explanatory
purposes only.)

[0082] After the destination icon 27 is selected and it has
been determined that the operator pinches the destination
icon 27, if the operator moved the two touched points (XA2,
YA2) and (XB2, YB2) in parallel in the direction of an arrow
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38 while keeping a space between the respective two touched
points (XA2,YA2) and (XB2,YB2), it is determined that the
destination icon 27 is being moved. The operator moves the
destination icon 27 by moving the two fingers to a certain
position on the map 31 in the map display part 34.

[0083] As shown in FIG. 7, while the destination icon 27 is
being pinched, four information items, e.g., circles, 41, 42,
43, and 44 are displayed, e.g., by theicon selection unit, in the
vicinity of the destination icon 27, and numbers “4”, “3”, “2”,
“1” are displayed in sequential order in the respective circles
41, 42, 43, and 44. In various configurations, information
items 41, 42, 43, and 44 are squares, triangles, rhombuses, or
the like.

[0084] In some configurations, information items 41, 42,
43, and 44 are displayed when the two touched points are
rotated, e.g., in the counterclockwise direction about the mid-
point C less than the predetermined angle, as discussed above
with respect to FIG. 5, row C.

[0085] In further configurations, information items 41, 42,
43, and 44 are displayed when the destination icon is located
at the same position on the map for a predetermined period of
time.

[0086] The numbers “4”, “3”,“2”, and “1” displayed in the
respective circles 41, 42, 43, and 44 represent a passing order
that corresponds to the four destinations 27 including the
already set three destinations (not shown) and a fourth desti-
nation to be set by the pinched destination icon 27. Similarly,
for example, if four destinations are already set and a fifth
destination is to be set by the pinched destination icon 27, five
circles are displayed in the vicinity of the destination icon 27
and numbers “57, “4”, “3” 27, “1” are displayed in sequen-
tial order in the circles.

[0087] If one of the touched point, i.e., a finger of the
operator, is placed over any of the circles 41, 42, 43, and 44,
the number displayed in the circle where the finger is placed
is displayed, e.g., by the icon selection unit, in place of a letter
“G” on the destination icon 27. For example, as shown in FIG.
7, if the finger of the operator is placed over the circle 42
where the number “3” is displayed, the number “3” is dis-
played in place of the letter “G” on the destination icon 27.
Subsequently, if the operator moves the two fingers away
from the screen 32, the position of the destination icon 27 is
set, e.g., by the icon position setting unit, as the third desti-
nation and the previous third destination is set as the fourth
destination.

[0088] Inaddition, for example, if one of the touched point,
i.e., the finger of the operator, is placed over the displayed
circle 41 where the number “4” is displayed, the number “4”
is displayed in place of the letter “G” on the destination icon
27. Subsequently, if the operator moves the two fingers away
from the screen 32, the position of the destination icon 27 is
set as the fourth destination.

[0089] Thus, the operator moves the destination icon 27 to
a certain position and sets the destination at the certain posi-
tion by rotating the two fingers in the predetermined direc-
tion, for example, in the clockwise direction. At this time, if
the operator moves one of the fingers to be over the number
indicating the passing order that the operator desires to set,
among the respective numbers displayed in the vicinity of the
destination icon 27, and moves the two fingers away from the
screen 32, the operator can change the existing passing order
of'the respective destinations including the position of the just
moved destination icon 27 and perform a route search.
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[0090] In addition, if the finger of the operator is placed
over any of the respective circles 41, 42, 43, and 44 displayed
in the vicinity of the destination icon 27, the number dis-
played in the circle under the finger is displayed in place of the
letter “G” on the destination icon 27. This enables the opera-
tor to easily confirm the number displayed in the circle under
the finger and correctly set the passing order. As a result, the
operability is improved.

[0091] In FIG. 7, the numbers representing the passing
order are displayed in the vicinity of the destination icon 27.
However, the present invention is not limited to this embodi-
ment. For example, in place of the respective circles 41, 42,
43, and 44, squares, in which a word “Toll” representing a
search condition with priority on toll roads, and a word “Gen-
eral” representing a search condition with priority on general
roads, are displayed. Subsequently, if the operator moves the
finger to be over any of the squares and then moves the two
fingers away from the screen 32, a route search is executed
under the search condition displayed in the square. In addi-
tion, if the finger of the operator is placed over any of the
respective squares, the word displayed in the square is dis-
played in place of the letter “G” on the destination icon 27.
[0092] While various features have been described in con-
junction with the examples outlined above, various alterna-
tives, modifications, variations, and/or improvements of
those features and/or examples may be possible. Accordingly,
the examples, as set forth above, are intended to be illustra-
tive. Various changes may be made without departing from
the broad spirit and scope of the underlying principles.

What is claimed is:

1. A navigation device comprising:

a display unit for displaying a map and an icon;

an icon selection unit for determining whether the icon is
selected;

an icon position setting unit for setting a position of the
icon on the map, where the selected icon is moved to, as
a target position; and

a control unit for executing a function associated with the
icon with respect to the target position,

wherein

the icon selection unit is configured to determine that the
icon is selected when the icon is located within a prede-
termined area from a midpoint of two points touched on
the display unit, and

the icon position setting unit is configured to set the posi-
tion of the icon as the target position if the two touched
points selecting the icon are rotated about the icon.

2. The navigation device according to claim 1, wherein

the icon is associated with two functions respectively cor-
responding to first and second rotating directions of the
two touched points selecting the icon,

the icon position setting unit is configured to detect
whether the two touched points selecting the icon are
rotated in the first or second rotating direction, and

the control unit is configured to execute the respective
function corresponding to the first or second rotating
direction as detected by the icon position setting unit.

3. The navigation device according to claim 2, wherein

each of the functions associated with the icon includes (i)
designating a route search condition corresponding to
one of the first and second rotating directions, and (ii)
performing a route search using the target position as a
destination, and
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the control unit is configured to set the route search condi-
tion according to the first or second rotating direction as
detected by the icon position setting unit, and to execute
the route search with the target position being set as the
destination.

4. The navigation device according to claim 1, wherein

the icon position setting unit is configured to determine that
the two touched points selecting the icon are rotated if
the two touched points selecting the icon are located on
opposite sides of the icon and are moved in opposite
directions about the icon.

5. The navigation device according to claim 4, wherein

the icon is associated with two functions respectively cor-
responding to first and second rotating directions of the
two touched points selecting the icon,

the icon position setting unit is configured to detect
whether the two touched points selecting the icon are
rotated in the first or second rotating direction, and

the control unit is configured to execute the respective
function corresponding to the first or second rotating
direction as detected by the icon position setting unit.

6. The navigation device according to claim 5, wherein

each of the functions associated with the icon includes (i)
designating a route search condition corresponding to
one of the first and second rotating directions, and (ii)
performing a route search using the target position as a
destination, and

the control unit is configured to set the route search condi-
tion according to the first or second rotating direction as
detected by the icon position setting unit, and to execute
the route search with the target position being set as the
destination.

7. The navigation device according to claim 1, wherein

the icon is associated with a plurality of functions respec-
tively corresponding to a plurality of rotating angles of
the two touched points selecting the icon,

the icon position setting unit is configured to detect a rotat-
ing angle of the two touched points selecting the icon,
and

the control unit is configured to execute the function cor-
responding to the rotating angle as detected by the icon
position setting unit.

8. The navigation device according to claim 7, wherein

the icon selection unit is configured to display information
of the plurality of functions associated with the icon
respectively in a plurality of information items in the
vicinity of the selected icon, and

the control unit is configured to execute the function cor-
responding to the information item over which any of the
two touched points is placed, when a touch of the two
touched points selecting the icon is cancelled.

9. The navigation device according to claim 8, wherein

the icon selection unit is configured to display over the icon
the information of the function corresponding to the
information item over which any of the two touched
points selecting the icon is placed.

10. The navigation device according to claim 2, wherein

the icon is associated with a plurality of functions respec-
tively corresponding to a plurality of rotating angles of
the two touched points selecting the icon,

the icon position setting unit is configured to detect a rotat-
ing angle of the two touched points selecting the icon,
and
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the control unit is configured to execute the function cor-
responding to the rotating angle as detected by the icon
position setting unit.

11. The navigation device according to claim 10, wherein

the icon selection unit is configured to display information
of the plurality of functions associated with the icon
respectively in a plurality of information items in the
vicinity of the selected icon, and

the control unit is configured to execute the function cor-
responding to the information item over which any of the
two touched points is placed, when a touch of the two
touched points selecting the icon is cancelled.

12. The navigation device according to claim 11, wherein

the icon selection unit is configured to display over the icon
the information of the function corresponding to the
information item over which any of the two touched
points selecting the icon is placed.

13. A navigation method, comprising:

displaying, on a display unit having a touch panel, a map
and an icon;

detecting a touch on the touch panel at two touched points;

determining whether the icon is selected by the touch at the
two touched points;

detecting whether the two touched points are rotated about
the icon at a position on the map where the selected icon
is moved to;

in response to a detection that the two touched points are
rotated about the icon at said position and upon removal
of the touch at the two touched points, executing a func-
tion associated with the icon with respect to said posi-
tion.

14. The navigation method according to claim 13, further

comprising:

inhibiting execution of said function in an absence of the
detection that the two touched points are rotated about
the icon.

15. The navigation method according to claim 13, further

comprising:

upon removal of the touch at one or both of the two touched
points and in an absence of the detection that the two
touched points are rotated about the icon, reselecting the
icon without executing the function.

16. The navigation method according to claim 13, wherein

the icon is associated with a plurality of functions corre-
sponding to at least one of (i) different rotating direc-
tions or (ii) different rotating angles of the two touched
points about the icon,

said method further comprises detecting at least one of (i)
a rotating direction or (ii) a rotating angle of the two
touched points about the icon, and

said executing includes executing the function correspond-
ing to at least one of (i) the detected rotating direction or
(i1) the detected rotating angle of the two touched points
about the icon.

17. The navigation method according to claim 13, wherein

the icon is associated with a plurality of functions,

said method further comprises displaying information of
the plurality of functions respectively in a plurality of
information items in the vicinity of the selected icon, and

said executing includes executing the function correspond-
ing to the information item over which any of the two
touched points is placed.
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18. A navigation method, comprising:

displaying, on a display unit having a touch panel, a map
and an icon;

detecting a touch on the touch panel at two touched points;

determining whether the icon is selected by the touch at the
two touched points;

displaying information of a plurality of functions associ-
ated with the icon respectively in a plurality of informa-
tion items in the vicinity of the selected icon;

inresponse to a detection that any of the two touched points
is placed over one of the information items and upon
subsequent removal of the touch at the two touched
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points, executing the function corresponding to said
information item with respect to a current position of the
icon on the map.
19. The navigation method according to claim 18, further
comprising
in response to the detection that any of the two touched
points is placed over one of the information items, dis-
playing over the icon the information of the function
corresponding to said information item.
20. A computer-readable medium containing a program for
causing, when executed by a navigation device, the naviga-
tion device to execute the method of claim 13.
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