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Description

Technical Field

[0001] The present invention relates to a navigation
apparatus which is mounted in a vehicle.

Background Art

[0002] There is disclose a prior art on-board navigation
apparatus having a plurality of navigation functions of
setting a destination, scaling a map, deriving a route and
the like in addition to displaying a present position of a
vehicle and a surrounding road map in Japanese Unex-
amined Patent Publications JP-A 10-122876 (1998) and
JP-A 10-197263 (1998). The prior art navigation appa-
ratus is equipped with a joystick as an operation device,
which joystick is capable of a leaning motion in a plurality
of directions and a pressing motion in a direction of an
axial line.
[0003] In a multifunction navigation apparatus which
has this joystick capable of only the two motions, the
joystick cannot be provided with a lot of operations, and
therefore, a lot of icons for individual functions are dis-
played on display means, or a lot of switches are needed
on an operation panel section. In the case of a navigation
apparatus having such a configuration, a user is required
to check the position of an icon and a switch to perform
each function, which is inconvenient. Moreover, the parts
count of an operation panel and a remote controller is
large.
[0004] US 5 945 927 discloses an apparatus and a
method for navigating a vehicle to a destination using a
display unit. A bird’s eye view is applied to an apparatus
for navigating the vehicle. The bird’s eye view of a road
map surrounding a present position of the vehicle, has a
viewing point placed at a predetermined position on an
upper sky in a direction opposite to the set destination
with the present position of the vehicle as a reference.
When the joystick is pushed towards the display panel,
the viewing point is moved nearer to a particular position.
When the joystick is pulled in the other direction, the view-
ing point is moved in the positive direction of the Z-axis.
[0005] EP 0 841 537 A2 discloses a method and an
apparatus for displaying a navigation map. Map informa-
tion in an area specified in response to a current location
of a moving object is read from a database. A perspective
map looking from a view point toward a ground plane is
generated. A scenery image corresponding to said per-
spective map is displayed.
[0006] Therefore, an object of the invention is to pro-
vide a user-friendly navigation apparatus.

Disclosure of Invention

[0007] The present invention is a navigation apparatus
mounted in a vehicle, comprising:

display means;
a joystick capable of leaning in a plurality of prede-
termined directions, rotating about a predetermined
axial line, and pressing in a direction along the axial
line; and
control means for changing a display state of the
display means according to a motion of the joystick.

[0008] According to the invention, the navigation ap-
paratus mounted in a vehicle comprises display means,
a joystick disposed to an operation panel section or a
remote controller, and control means for changing a dis-
play state of the display means according to a motion of
the joystick. This joystick is capable of three motions of
a leaning motion in a plurality of predetermined direc-
tions, a rotating motion about a predetermined axial line,
and a pressing motion in a direction of the axial line. Since
the operation number of navigation functions given to this
joystick increases thereby, it is possible to decrease the
number of icons displayed on the display means and the
number of switches on the operation panel section as
compared with in the prior arts.
[0009] Further, the invention is characterized in that a
map is displayed on the display means, and
the control means rotates the map when the joystick is
rotated about the axial line.
[0010] According to the invention, a present position
of a vehicle and a road map around the vehicle are dis-
played on the display means. When a user rotates the
joystick about the axial line, a map displayed on the dis-
play means rotates. In the prior art apparatus, the joystick
is not rotatable and hence the joystick is leaned to rotate
a map, so that it is difficult for the user to comprehend
an operation. On the other hand, in the invention, the
rotating motion of the joystick is associated with rotation
of the map, so that it is easy for the user to operate. As
a result, it is possible to eliminate a sensory gap in an
operation of rotating a map.
[0011] Still further, the invention is characterized in
that:

a map is displayed on the display means; and
the controls means changes a scale of the map when
the joystick is rotated about the axis in a state of
being pressed in the direction of the axis.

[0012] Still further, the invention is characterized in that
the control means scales up the map from a displayed
state when the joystick is rotated to one side about the
axial line in a state of being pressed in the direction of
the axial line, and scales down the map from a displayed
state when the joystick is rotated to the other side about
the axial line in a state of being pressed in the direction
of the axial line.
[0013] According to the invention, the joystick is also
provided with an operation of changing a scale of the
map, so that when changing a scale of the map, there is
no need to touch or look for another device such as a
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switch other than the joystick.
[0014] Still further, the invention is characterized in that
a map is displayed on the display means, and
the control means scrolls the map when the joystick is
leaned, and changes a scrolling speed of the map when
the joystick is pressed in the direction of the axial line in
a state of being leaned.
[0015] According to the invention, the user can scroll
the map and change a scrolling speed of the map only
by an operation of the joystick, so that user-friendliness
increases.
[0016] Still further, the invention is characterized in that
a plurality of predetermined navigation functions are pro-
vided,
items corresponding to the navigation functions and des-
ignating means for selecting and designating an aimed
item are displayed on the display means, and
the control means shifts the designating means when the
joystick is leaned, and changes a shifting speed of the
designating means when the joystick is pressed in the
direction of the axial line in a state of being leaned.
[0017] According to the invention, only by an operation
of the joystick, the user can shift designating means for
designating an item showing each navigation function
and change a shifting speed of the designating means.
As a result, operability of the apparatus is enhanced.
[0018] Still further, the invention is characterized in that
a numerical data inputting mode for inputting numerical
data is provided,
a cursor for inputting the numerical data is displayed on
the display means, and
the control means increments and decrements a number
on the cursor when the joystick is rotated about the axial
line, shifts a digit of the cursor when the joystick is leaned,
and fixes inputted numerical data when the joystick is
pressed in the direction of the axial line.
[0019] Still further, the invention is characterized in that
the numerical data is a telephone number.
[0020] Still further, the invention is characterized in that
the numerical data is a post code.
[0021] Still further, the invention is characterized in that
the numerical data is latitude and longitude information.
[0022] Still further, the invention is characterized in that
the numerical data is position information, which is en-
coded position data of a specific place.
[0023] Still further, the invention is characterized in that
the control means increments a number on the cursor
when the joystick is rotated to one side about the axial
line and decrements a number on the cursor when the
joystick is rotated to the other side about the axial line.
[0024] According to the invention, the navigation ap-
paratus has a numerical data inputting mode for inputting
numerical data such as, a telephone number, a post
code, latitude and longitude information or position infor-
mation like map code (trademark), and a cursor for in-
putting numerical data is displayed on the display means.
In this numerical data inputting mode, when the joystick
is rotated by the user to one side about the axial line, for

example, clockwise, a number on the cursor is increment-
ed, and when rotated to the other side about the axial
line, for example, counterclockwise, a number on the cur-
sor is decremented. Moreover, when the joystick is
leaned by the user, for example, to the right, the cursor
shifts to a following digit, and when leaned to the left, the
cursor shifts to a preceding digit. After ending input of
numerical data by combining the operations of leaning
and rotating, the user presses the joystick in the direction
of the axial line, whereby the inputted numerical data is
fixed. As described above, it is possible by the use of a
single joystick to perform an operation of changing a
number, an operation of shifting a digit and an operation
of fixing numerical data, so that user-friendliness, espe-
cially, an operation speed increases. Furthermore, an
operation of pressing is not required when inputting a
number of each digit, so that it is possible to prevent a
misoperation of leaning the joystick by mistake while in-
putting a number and shifting a digit of the cursor.

Brief Description of Drawings

[0025] Other and further objects, features, and advan-
tages of the invention will be more explicit from the fol-
lowing detailed description taken with reference to the
drawings wherein:

Fig. 1 is a block diagram of a navigation apparatus
of an embodiment of the present invention;
Fig. 2 is a perspective view of a joystick;
Fig. 3 is a plan view of the joystick;
Fig. 4 is a simplified plan view showing a configura-
tion of detecting a rotating direction of the joystick
by the use of a rotary encoder;
Fig. 5 is a view showing an output signal from the
rotary encoder;
Fig. 6 is a view showing a state where a road map
is displayed on a display screen of a display;
Fig. 7 is a view showing a road map obtained by
rotating the road map of Fig. 6 by 90° in a counter-
clockwise direction;
Fig. 8 is a flowchart for explaining a motion of rotating
the road map;
Fig. 9 is a view showing a road map obtained by
scaling down the road map of Fig. 6;
Fig. 10 is a flowchart for explaining a motion of
changing a scale of a road map;
Fig. 11 is a view showing a road map obtained by
scrolling the road map of Fig. 6;
Fig. 12 is a flowchart for explaining a motion of scroll-
ing a road map;
Fig. 13 is a view showing the display screen at the
time of selecting and performing a navigation func-
tion;
Fig. 14 is a flowchart for explaining a motion of shift-
ing a cursor;
Fig. 15 is a view showing the display screen at the
time of inputting a telephone number; and
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Fig. 16 is a flowchart for explaining a motion of in-
putting a telephone number.

Best Mode for Carrying out the Invention

[0026] A preferable embodiment of a navigation appa-
ratus according to the present invention will be described
below referring to the attached drawings.
[0027] Fig. 1 is a block diagram of a navigation appa-
ratus 1 of an embodiment of the invention, Fig. 2 is a
perspective view of a joystick 2, and Fig. 3 is a plan view
of the joystick 2. The navigation apparatus 1 mounted in
a vehicle comprises a navigation apparatus body 5 and
a display 3 (display means).
[0028] The navigation apparatus body 5 includes a
CD-ROM (compact disk - read only memory) drive 8, an
operation panel section 4, control means 17, and a re-
mote controller light-receiving section 16. The control
means 17 includes a map drawing section 9, an operation
detecting section 10, a video RAM 14, and an image con-
verting section 15. To the CD-ROM drive 8, a map-only
disc 6 is loaded, and map data of the map-only disc 6 is
read out. The CD-ROM drive 8 may be a DVD-ROM (dig-
ital versatile disk - read only memory) drive. Moreover,
the remote controller light-receiving section 16 receives
a command signal, which is, for example, an infrared
signal from a remote controller 7 operated by a user.
Furthermore, the operation panel section 4 is provided
with a plurality of switches (not shown) and the joystick
2. Besides, the remote controller 7 is also provided with
the joystick 2. A command signal received by the remote
controller light-receiving section 16 is inputted to the op-
eration detecting section 10. The control means 17
changes a display state of the display 3 in response to a
motion of the joystick 2.
[0029] As shown in Figs. 2, 3, the joystick 2 has an
axis portion 18 which protrudes from the surface of the
operation panel section 4 of the navigation apparatus 1
or the surface of the remote controller 7 and a knob por-
tion 19 which is fixed to one end of this axis portion 18.
This joystick 2 is capable of three motions of a rotating
motion about an axial line 20 of the axis portion 18 (in
directions of arrows 21a, 21b), a leaning motion in a plu-
rality of predetermined directions about a connecting por-
tion on the other end of the axis portion 18 (in eight di-
rections shown by arrows 22a to 22h in the embodiment),
and a pressing motion in a direction along the axial line
20, that is, in a pressing direction from one end of the
axis portion 18 in the direction of the axial line 20 to the
other end in the direction of the axial line 20 (in a direction
of an arrow 23, and to the back side of a paper sheet of
Fig. 3).
[0030] An operation of the operation panel section 4
or the remote controller 7 by the user is detected by the
operation detecting section 10. In specific, an operation
of the joystick 2 is detected by a rotation detecting section
11, a lean detecting section 12 and a press detecting
section 13 of the operation detecting section 10.

[0031] The rotation detecting section 11 is made by
including a rotary encoder 24 which detects a rotation
angle in a multistage manner, for example. The rotary
encoder 24 includes a lightproof board 24a and photo-
couplers 24b. The lightproof board 24a is formed like a
circular disc, and has a plurality of slits 24c on the rim
thereof, which extend in the radial direction and are
spaced mutually in the perimeter direction. The photo-
couplers 24b are placed on both sides in the thickness
direction corresponding to the rim of the lightproof board
24a so as to be spaced from the lightproof board 24a,
and each includes a light-emitting element 24d which
emits light toward the lightproof board 24a and a light-
receiving element 24e which receives light from the light-
emitting element 24d passed through the slits 24c. In the
embodiment, the lightproof board 24a is securely at-
tached to the axis portion 18. The rotary encoder 24,
based on rotation of the lightproof board 24a associated
to rotation of the axis portion 18, detects passage or
blockage of light from the light-emitting element 24d by
the use of the light-receiving element 24e, and outputs
a pulse signal responsive to passage or blockage of light.
By counting the pulse number of this pulse signal, a ro-
tating direction about the axial line 20 and a rotation angle
of the joystick 2 are detected.
[0032] Next, detection of a rotating direction of the joy-
stick 2 by the rotary encoder will be described. Fig. 4 is
a simplified plan view showing a configuration of detect-
ing a rotating direction of the joystick 2 by the rotary en-
coder 24. Fig. 5 is a view showing an output signal from
the rotary encoder 24. Fig. 5(a) shows an output signal
of a first photocoupler 24b1, and Fig. 5(b) shows an out-
put signal of a second photocoupler 24b2. For the pur-
pose of detecting a rotating direction of the joystick 2 by
the rotary encoder 24, the rotary encoder 24 is provided
with the first photocoupler 24b1 and the second photo-
coupler 24b2. The two photocouplers 24b1, 24b2 are
placed in a position where phases of output signals there-
of are displaced 90°.
[0033] Detection of a rotating direction of the joystick
2 is performed in the following manner. At first, output
signal levels of the two photocouplers 24b1, 24b2 in
present positions are stored, and then it is detected which
of the output signal levels of the photocoupler 24b1, 24b2
changes earlier in accordance with rotation of the joystick
2. As a result, it is possible to identify a rotating direction
of the joystick 2. In concrete, referring to Figs. 5(a), 5(b),
it is assumed that both the output signal levels of the
photocouplers 24b1, 24b2 in present positions are at a
level Low. In a case where the joystick 2 is rotated clock-
wise in Fig. 4 from the present position, the output signal
level of the second photocoupler 24b2 changes to a level
Hi, and thereafter the output signal level of the first pho-
tocoupler 24b1 changes to the level Hi. Moreover, in a
case where the joystick 2 is rotated counterclockwise in
Fig. 4 from the present position, the output signal level
of the first photocoupler 24b1 changes to the level Hi,
and thereafter the output signal level of the second pho-

5 6 



EP 1 696 211 B1

5

5

10

15

20

25

30

35

40

45

50

55

tocoupler 24b2 changes to the level Hi. In these cases,
by detecting that the output signal level of the second
photocoupler 24b2 changes from the level Low to the
level Hi earlier than the output signal level of the first
photocoupler 24b1, it is possible to identify that the joy-
stick 2 is rotated clockwise. Moreover, by detecting that
the output signal level of the first photocoupler 24b1
changes from the level Low to the level Hi earlier than
the output signal level of the second photocoupler 24b2,
it is possible to identify that the joystick 2 is rotated coun-
terclockwise.
[0034] The lean detecting section 12 is made by a plu-
rality of (eight in the embodiment) limit switches 25a to
25h which are placed at the same radial distance from
the axial line 20 in leaning directions of the joystick 2
(arrows 22a to 22h), for example, and when each of the
limit switches 25a to 25h is pressed, a leaning direction
of the joystick 2 is thereby detected.
[0035] The press detecting section 13 is made by, for
example, a spring returning limit switch 26, by which a
pressing motion in the pressing direction 23 (rightward
in Fig. 2) of the joystick 2 is detected.
[0036] As described above, the navigation apparatus
1 of the embodiment is equipped with the joystick 2 ca-
pable of three motions of a rotating motion, a leaning
motion and a pressing motion, so that the joystick 2 can
be provided with more operations of navigation functions
than in a navigation apparatus having a joystick capable
of only two motions of prior arts. Therefore, the number
of switches on the operation panel section 4 can be less
than in the prior arts. Furthermore, the frequency of
checking a position of a switch when the user performs
a navigation function is decreased, and inconvenience
is eliminated.
[0037] Referring to Fig. 1 again, into the map drawing
section 9, basic map data read out by the CD-ROM drive
8 and operation amount data of the joystick 2 by the user
detected by the operation detecting section 10 are input-
ted. The map drawing section 9, based on the respective
inputted data, produces adjusted map data which are
adjusted to a scale and rotating position of the user’s
request, and outputs this produced adjusted map data
to the video RAM 14.
[0038] The video RAM 14 is a so-called buffer memory,
and temporarily stores the inputted adjusted map data.
The image converting section 15 reads out the adjusted
data stored in the video RAM14, and coverts this to image
data to output to the display 3. Based on the inputted
image data, the display 3 displays a map adjusted to a
scale and rotating position of the user’s request.
[0039] Fig. 6 is a view showing a state where a road
map 28 is displayed on a display screen 31 of the display
3. Fig. 7 is a view showing a road map 28a obtained by
rotating the road map 28 of Fig. 6 by 90° in the counter-
clockwise direction. Fig. 8 is a flowchart for explaining a
motion of rotating the road map 28. The navigation ap-
paratus 1 of the embodiment is capable of displaying the
road map 28 on the display screen 31. This displayed

road map 28 can be displayed while being rotated about
an axial line perpendicular to the display screen 31. A
motion of rotating this road map 28 can be performed
only by an operation of the joystick 2. On the display
screen 31, a vehicle icon 40 which indicates an orienta-
tion and present position of a vehicle and a compass icon
41 which indicates a direction on the road map 28 are
displayed in addition.
[0040] In a state where the road map 28 is displayed
on the display screen 31, by rotating the joystick 2 about
the axial line 20, it is possible to rotate the road map 28
displayed on the display screen 31. At this moment, a
rotating direction of the joystick 2 from the view of the
user matches with a rotating direction of the road map
28. In other words, when the user rotates the joystick 2
about the axial line 20 in the clockwise (the arrow 21b)
direction, the road map 28 on the display screen 31 is
thereby rotated in the clockwise direction from the view
of the user in the state of keeping a relative positional
relation with the vehicle icon 40. Moreover, when the user
rotates the joystick 2 about the axial line 20 in the coun-
terclockwise (the arrow 21a) direction, the road map 28
on the display screen 31 is thereby rotated in the coun-
terclockwise direction from the view of the user in the
state of keeping a relative positional relation with the ve-
hicle icon 40. Although the compass icon 41 itself does
not rotate by a motion of rotating the joystick 2, a magnetic
needle 42 rotates in conjunction with rotation of the road
map 28. In such a configuration, a correspondence be-
tween an operation of the joystick 2 and a rotating direc-
tion of the road map 28 on the display screen 31 becomes
obvious, whereby a sense of incompatibility as in the prior
arts is eliminated.
[0041] Referring to Fig. 8, a motion of rotating the road
map 28 will be described. The motion is started at step
s1, and at step s2, it is judged whether rotation of the
joystick 2 about the axial line 20 is detected by the rotary
encoder 24. When rotation of the joystick 2 about the
axial line 20 is detected, a direction of the rotation is
judged at step s3. When the rotating direction is coun-
terclockwise, a rotation amount of the joystick 2 is de-
tected at step s4. Subsequently, at step s5, the road map
28 is rotated counterclockwise on the display screen 31
by a predetermined rotation amount responsive to the
detected rotation amount, and the motion is ended at
step s8. When the rotation direction is clockwise at step
s3, a rotation amount of the joystick 2 is detected at step
s6. Subsequently, at step s7, the road map 28 is rotated
clockwise on the display screen 31 by a predetermined
rotation amount responsive to the detected rotation
amount, and the motion is ended at step s8. In a case
where rotation of the joystick 2 about the axial line 20 is
not detected at step s2, the motion is ended at step s8.
[0042] Furthermore, a rotation amount of the road map
28 on the display screen 31 corresponds to a rotation
amount of the joystick 2. As described before, a rotation
amount of the joystick 2 is detected by the rotation de-
tecting section 11. For example, it is derived by deter-
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mining the pulse number of the rotary encoder 24. In
response to this rotation amount of the joystick 2, a ro-
tation amount of the road map 28 on the display screen
31 is decided. Describing in more detail, an amount ob-
tained by multiplying a rotation amount detected by the
rotation detecting section 11 by a unit dot of map drawing
is a rotation amount of the road map 28 on the display
screen 31. The road map 28 is rotated by this rotation
amount. For example, when the joystick 2 is rotated by
90° in the counterclockwise (the arrow 21a) direction
about the axial line 20 in the state shown in Fig. 6, the
road map 28a rotated by 90° in the counterclockwise di-
rection shown in Fig. 7 is displayed on the display screen
31.
[0043] Fig. 9 is a view showing a road map obtained
by scaling down the road map of Fig. 6. Fig. 10 is a flow-
chart for explaining a motion of changing a scale of a
road map. Moreover, in the navigation apparatus 1 of the
embodiment, it is possible to change the scale of the road
map 28 displayed on the display screen 31, and it is pos-
sible only by an operation of the joystick 2 to perform this
change of the scale of the road map 28.
[0044] Referring to Fig. 10, a motion of changing the
scale of the road map 28 will be described. The motion
is started at step s11, and when it is detected at step s12
that the joystick 2 is pressed by the limit switch 26 in the
direction of the axial line 20 and it is detected by the rotary
encoder 24 at step s13 that the joystick 2 is rotated about
the axial line 20, a rotating direction of the joystick 2 about
the axial line 20 is judged at step s14. When the rotating
direction is counterclockwise, a rotation amount of the
joystick 2 is detected at step s15. Subsequently, at step
s16, a scale amount is changed so as to scale down the
road map 28 on the display screen 31 by a predetermined
amount responsive to the detected rotation amount, and
the motion is ended at step s19. When the rotating direc-
tion is clockwise, a rotation amount of the joystick 2 is
detected at step s17. Subsequently, at step s18, a scale
amount is changed so as to scale up the road map 28
on the display screen 31 by a predetermined amount
responsive to the detected rotation amount, and the mo-
tion is ended at step s19. In a case where at step 12, a
press of the joystick 2 in the direction of the axial line 20
is not detected and rotation of the joystick 2 about the
axial line 20 is not detected, the motion is ended at step
s19.
[0045] In a state where the road map 28 is displayed
on the display screen 31, by rotating the joystick 2 about
the axial line 20 while pressing in the direction of the
arrow 23, it is possible to change the scale of the road
map 28 displayed on the display screen 31. At this mo-
ment, in a case where the user rotates the joystick 2
about the axial line 20 in the clockwise (the arrow 21b)
direction while pressing, the road map 28 on the display
screen 31 is thereby displayed larger than in the dis-
played state. Moreover, in a case where the user rotates
the joystick 2 about the axial line 20 in the counterclock-
wise (the arrow 21a) direction while pressing, the road

map 28 on the display screen 31 is thereby displayed
smaller than in the displayed state. Furthermore, a scale
amount of the road map 28 on the display screen 31
corresponds to a rotation amount of the joystick 2.
[0046] For example, when the joystick 2 is rotated
about the axial line 20 in the counterclockwise (the arrow
21a) direction while being pressed in the state shown in
Fig. 6, the scaled-down road map 28b shown in Fig. 9 is
displayed on the display screen 31.
[0047] Fig. 11 is a view showing a road map obtained
by scrolling the road map of Fig. 6. Fig. 12 is a flowchart
for explaining a motion of scrolling a road map. In the
navigation apparatus 1 of the embodiment, it is possible
to scroll the road map 28 displayed on the display screen
31, and it is possible only by an operation of the joystick
2 to perform this scroll of the road map 28.
[0048] Referring to Fig. 12, a motion of scrolling a road
map will be described. At step s21, the motion is started,
and in a case where a lean of the joystick 2 is detected
by the limit switches 25a to 25h at step s22 and a press
of the joystick 2 in the direction of the axial line 20 is
detected by the limit switch 26 at step s23, so as to in-
crease a speed of scrolling a road map, the scrolling
speed is changed at step s24. Moreover, in a case where
a press of the joystick 2 in the direction of the axial line
20 is not detected by the limit switch 26 at step s23, a
speed of scrolling a road map is kept slow as in an initial
setting at step s25. Subsequently, at step s26, the road
map 28 on the display screen 31 is scrolled in a leaning
direction of the joystick 2 at a set scrolling speed, and
the motion is ended at step s27. In a case where a lean
of the joystick 2 is not detected at step s22, the motion
is ended at step s27.
[0049] In a state where the road map 28 is displayed
on the display screen 31, by leaning the joystick 2, it is
possible to scroll the road map 28 on the display screen
31. At this moment, a leaning direction of the joystick 2
from the view of the user matches with a scrolling direc-
tion of the road map 28. In other words, when the user
leans the joystick 2 in the direction of the arrow 22b, the
road map 28 on the display screen 31 scrolls upward
from the view of the user, and when the user leans the
joystick 2 in the direction of the arrow 22f, the road map
28 on the display screen 31 scrolls downward from the
view of the user. For example, when the joystick 2 is
leaned to the left (the arrow 22a) from the view of the
user in a state where the road map 28 of Fig. 6 is dis-
played, a road map 28c obtained by scrolling leftward
from the view of the user is displayed on the display
screen 31 as shown in Fig. 11.
[0050] In addition, by pressing the joystick 2 in the di-
rection of the arrow 23 in the middle of leaning the joystick
2 and scrolling the road map 28 on the display screen
31, it is possible to change a speed of scrolling the road
map 28. Although a speed of scrolling the road map 28
may be decreased by pressing the joystick 2, it is pref-
erable to increase the scrolling speed. By increasing the
scrolling speed, it is possible to display a road map 28
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of a destination faster, and usability increases.
[0051] Furthermore, the navigation apparatus 1 of the
embodiment has a plurality of navigation functions. Fig.
13 is a view showing the display screen 31 at the time of
selecting and performing the respective navigation func-
tions. Fig. 14 is a flowchart for explaining a motion of
shifting a cursor. On the display screen 31, a plurality of
icons 29a to 29d which indicate items for performing the
respective navigation functions and designating means
such as a cursor 30 or a pointer for designating these
icons 29a to 29d to perform are displayed. On the display
screen 31, a sentence 43 which encourages selection of
a title and item of a navigation function is displayed in
addition. A motion of this displayed cursor 30 can be per-
formed only by an operation of the joystick 2. Here, in
Fig. 13, a chain double-dashed line is disposed for con-
venience’s sake, and not displayed actually on the dis-
play screen 31.
[0052] Referring to Fig. 14, a motion of shifting the cur-
sor will be described. At step s31, the motion is started,
and when a lean of the joystick 2 is detected by the limit
switches 25a to 25h at step s32 and a press of the joystick
2 in the direction of the axial line 20 is detected by the
limit switch 26 at step s33, a cursor shifting speed is
changed so as to increase a shifting speed of the cursor
30 at step s34. Moreover, in a case where a press of the
joystick 2 in the direction of the axial line 20 is not detected
by the limit switch 26 at step s33, a cursor shifting speed
is kept slow as in an initial setting at step s35. Subse-
quently, at step s36, the cursor 30 on the display screen
31 is shifted in the leaning direction of the joystick 2 at a
set cursor shifting speed, and the motion is ended at step
s37. In a case where a lean of the joystick 2 is not detected
at step s32, the motion is ended at step s37.
[0053] In a state where the cursor 30 is displayed on
the display screen 31, by leaning the joystick 2, it is pos-
sible to shift the cursor 30 on the display screen 31. At
this moment, a leaning direction of the joystick 2 from the
view of the user matches with a shifting direction of the
cursor 30. In other words, when the user leans the joystick
2 in the direction of the arrow 22b, the cursor 30 on the
display screen 31 shifts upward from the view of the user.
For example, in the example shown in Fig. 13, the cursor
30 shifts to the icon 29a above the icon 29b. Moreover,
when the user leans the joystick 2 in the direction of the
arrow 22f, the cursor 30 on the display screen 31 shifts
downward from the view of the user. For example, in the
example shown in Fig. 13, the cursor 30 shifts to the icon
29c below the icon 29b.
[0054] Besides, by pressing the joystick 2 in the direc-
tion of the arrow 23 in the middle of leaning the joystick
2 and shifting the cursor 30 on the display screen 31, it
is possible to change a shifting speed of the cursor 30.
Although a shifting speed of the cursor 30 may be de-
creased by pressing the joystick 2, it is preferable to in-
crease the shifting speed. By increasing a shifting speed
of the cursor 30 as described above, it is possible to make
the cursor 30 reach an icon of an aimed item faster, and

usability increases.
[0055] Furthermore, the navigation apparatus 1 of the
invention has a function of searching the best route to a
destination on the basis of a telephone number, post code
and latitude and longitude information of a destination,
and map code (trademark), which is encoded position
data of a specific place. Also regarding numerical data
of the telephone number, post code, latitude and longi-
tude information, map code and so on, it is possible to
input only by an operation of the joystick 2 capable of
three motions. Fig. 15 is a view showing the display
screen 31 at the time of inputting a telephone number.
Fig. 16 is a flowchart for explaining a motion of inputting
a telephone number.
[0056] On the display screen 31, for example, a plu-
rality of blocks 32a to 32j which correspond to individual
digits of a telephone number and a cursor 33 which rep-
resents a state of allowing input are displayed. On the
display screen 31, a sentence 44 which encourages input
of numerical data corresponding to an item selected on
the display screen 31 of Fig. 13 is displayed. Here, in Fig.
15, a chain double-dashed line is disposed for conven-
ience’s sake, and not displayed actually on the display
screen 31.
[0057] Referring to Fig. 16, a motion of inputting a tel-
ephone number will be described. At step s41, the motion
is started, and when a lean of the joystick 2 is detected
by the limit switches 25a to 25h at step s42, it is judged
at step s43 whether a leaning direction is rightward or
leftward. When a lean of the joystick 2 is leftward, the
cursor 33 on the display screen 31 shifts to a block which
corresponds to a left digit from a digit where the cursor
exists at present at step s44. Moreover, when a lean of
the joystick 2 is rightward, the cursor 33 on the display
screen 31 shifts to a block which corresponds to a right
digit from a digit where the cursor exists at present at
step s45.
[0058] When a lean of the joystick 2 is not detected at
step s42, or after the cursor 33 shifts at steps s44, s45,
it is judged at step s46 whether rotation of the joystick 2
about the axial line 20 is detected by the rotary encoder
24. When rotation of the joystick 2 is detected, a rotating
direction of the joystick 2 is judged at step s47. When the
rotation direction is counterclockwise, a number dis-
played in the block 32 where the cursor 33 exists is dec-
remented at step s48. Moreover, when the rotating di-
rection is counterclockwise, a number displayed in the
block 32 where the cursor 33 exists is incremented at
step s49.
[0059] In a case where a press of the joystick 2 in the
direction of the axial line 20 is detected by the limit switch
26 at step s50 when rotation of the joystick 2 is not de-
tected at step s46 or after a number is decremented or
incremented at steps s48, s49, input of a telephone
number is fixed at step s51, and the motion is ended at
step s52.
[0060] In a state where the individual blocks 32 and
the cursor 33 are displayed in this manner, by rotating
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the joystick 2 about the axial line 20, it is possible to in-
crement and decrement a number on the cursor 33 be-
tween 0 and 9. At this moment, every time when the user
rotates the joystick 2 by 36° about the axial line 20 in the
clockwise (the arrow 21b) direction, a number obtained
by incrementing the displayed number by 1 is displayed.
Moreover, every time when the user rotates the joystick
2 by 36° about the axial line 20 in the counterclockwise
(the arrow 21a) direction, a number obtained by decre-
menting the displayed number by 1 is displayed. In a
case where the joystick 2 is rotated clockwise about the
axial line 20 when a number on the cursor 33 is ’9’, a
process of incrementing the displayed number by 1 is
not performed, and ’9’ remains displayed or ’0’ is dis-
played. Moreover, in a case where the joystick 2 is rotated
counterclockwise about the axial line 20 when a number
on the cursor 33 is ’0’, a process of decrementing the
displayed number by 1 is not performed, and ’0’ remains
displayed or ’9’ is displayed.
[0061] Furthermore, by leaning the joystick 2 at the
time of inputting a telephone number, it is possible to shift
the digit of the cursor 33. At this moment, a leaning di-
rection of the joystick 2 matches with a shifting direction
of the cursor 33. For example, when the joystick 2 is
leaned to the right from the view of the user (a direction
of the arrow 22h), the cursor 33 shifts to the block 32f on
the right side from the view of the user. Moreover, when
the joystick 2 is leaned to the left from the view of the
user (a direction of the arrow 22d), the cursor 33 shifts
to the block 32d on the left side from the view of the user.
In a case where the joystick 2 is leaned leftward further
when the cursor 33 exists on the leftmost block 32a, the
cursor 33 remains on the block 32a or shifts to the block
32j. Moreover, in a case where the joystick 2 is leaned
rightward further when the cursor 33 exists on the right-
most block 32j, the cursor 33 remains on the block 32j
or shifts to the block 32a.
[0062] After combining operations of leaning and ro-
tating the joystick 2 described above and ending input of
a telephone number, by pressing the joystick 2 in the
pressing direction 23, the inputted telephone number is
fixed. When a telephone number is fixed in this manner,
a route to a destination of this telephone number is
searched.
[0063] As described above, an operation of changing
a number on each digit of numerical data such as a tel-
ephone number, a post code, latitude and longitude in-
formation and map code, an operation of shifting a digit
of the cursor 33 and an operation of fixing the inputted
numerical data can be performed only by an operation
of the joystick 2, with the result that an operation speed
increases. Furthermore, when inputting a number of each
digit, it is not necessary to perform a pressing operation
as required in the prior arts, with the result that it is pos-
sible to prevent a misoperation of leaning a joystick by
mistake while inputting a number and thereby shifting a
cursor to another digit.
[0064] The invention may be embodied in other spe-

cific forms without departing from the spirit or essential
characteristics thereof. The present embodiments are
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being indi-
cated by the appended claims rather than by the forego-
ing description and all changes which come within the
meaning and the range of equivalency of the claims are
therefore intended to be embraced therein.

Industrial Applicability

[0065] According to the present invention, a joystick
which is capable of three motions of leaning in a plurality
of predetermined directions, rotating about an axial line
and pressing in the direction of the axial line is disposed,
so that it is possible to provide operations of this joystick
with a lot of navigation functions, and as compared with
in the prior arts, it is possible to decrease the number of
switches of a remote controller and an operation panel
section.
[0066] Further, according to the invention, by rotating
the joystick about the axial line, a map displayed on dis-
play means rotates, so that it is possible to eliminate a
sense of incompatibility in an operation of rotating a map.
[0067] Still further, according to the invention, the joy-
stick is provided with an operation of changing a scale
of a map, so that there is no need to touch another op-
eration device other than the joystick, for example, a
switch.
[0068] Still further, according to the invention, only by
an operation of the joystick, it is possible to scroll a map
and change a scrolling speed of a map, so that user-
friendliness increases.
[0069] Still further, according to the invention, only by
an operation of the joystick, the user can shift designating
means for designating an item which indicates each nav-
igation function, and change a shifting speed of the des-
ignating means. As a result, user-friendliness increases.
[0070] Still further, according to the invention, it is pos-
sible by the use of a single joystick to perform an oper-
ation of changing a number of each digit of numerical
data such as a telephone number, a post code, latitude
and longitude information or position information, an op-
eration of shifting a digit and an operation of fixing the
numerical data, so that user-friendliness, especially, an
inputting speed increases. Moreover, when inputting a
number of each digit, it is not necessary to perform a
pressing operation, so that it is possible to prevent a mi-
soperation of leaning the joystick by mistake while input-
ting numbers and thereby shifting a cursor to another
digit.

Claims

1. A map display apparatus, comprising:

display means for displaying a map thereon; and
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input means for carrying out a first input for in-
struction of scrolling a display of the map dis-
played on said display means and a second in-
put for instruction of an increase or decrease of
a scale of the map in accordance with a rotation
direction of a rotation operation of said input
means while being pressed.

2. A map display apparatus according to claim 1,
wherein
the input means is pressable and rotatable,
a rotation detection part is provided for detecting a
rotation operation of said input means while being
pressed; and
control means are provided for, when said rotation
detection part detects the rotation operation of said
input means, increasing or decreasing a scale of the
map in accordance with a rotation direction of the
rotation operation of said input means.

3. The map display apparatus of claim 1 or 2,
wherein the scale of the map is increased in re-
sponse to a clockwise rotation operation of said input
means and is decreased in response to a counter-
clockwise rotation operation of said input means.

4. The map display apparatus of claim 1 or 2,
wherein a size of the scale of the map is determined
in accordance with a rotation amount of the rotation
operation of said input means.

5. The map display apparatus of claim 1,
wherein while the first input is being carried out,
scrolling in a predetermined direction is continued.

6. The map display apparatus of claim 2, wherein said
rotation detection part detects a rotation in accord-
ance with a rotation change amount without fixing a
starting position of the rotation; and the control
means, when said rotation detection part detects the
rotation operation of said input means in accordance
with the rotation change amount, increases or de-
creases a scale of the map in accordance with a
rotation direction of the rotation operation of the said
input means.

7. A navigation apparatus, comprising a map display
apparatus according to one or more of the preceding
claims.

8. The navigation apparatus of claim 7 comprising:

an operation detecting section (10) for detecting
an instruction of scrolling a display of the map
displayed on said display means and for detect-
ing a rotation operation of an input means.

9. The navigation apparatus of claim 7, which is mount-

able in a vehicle.

10. A navigation apparatus comprising:

display means for displaying a map thereon; and
input means for carrying out a first input for in-
struction of scrolling a display of the map dis-
played on said display means and a second in-
put for instruction of an increase or decrease of
a scale of the map in accordance with a rotation
direction of a rotation operation of said input
means while being pressed.

11. A navigation apparatus comprising:

display means for displaying a map thereon;
input means for instruction of scrolling a display
of the map displayed on said display means;
a rotation detection part for detecting a rotation
operation of said input means while being
pressed;
and control means for, when said rotation de-
tection part detects the rotation operation of said
input means, increasing or decreasing a scale
of the map in accordance with a rotation direc-
tion of the rotation operation of said input means.

Patentansprüche

1. Kartenanzeigevorrichtung, mit:

einer Anzeigeeinrichtung, um auf ihr eine Karte
anzuzeigen; und
einer Eingabeeinrichtung, um eine erste Einga-
be zum Anweisen des Scrollens einer Anzeige
der Karte, die auf der Anzeigeeinrichtung ange-
zeigt ist, und eine zweite Eingabe zum Anweisen
einer Vergrößerung oder Verkleinerung eines
Maßstabs der Karte nach Maßgabe einer Rota-
tionsrichtung eines Rotationsvorgangs der Ein-
gabeeinrichtung auszuführen, während diese
gedrückt wird.

2. Kartenanzeigevorrichtung nach Anspruch 1, wobei
die Eingabeeinrichtung drückbar und drehbar ist,
ein Rotationserfassungsteil zum Erfassen eines Ro-
tationsvorgangs der Eingabeeinrichtung, während
diese gedrückt wird, vorgesehen ist; und
Steuereinrichtungen dafür vorgesehen sind, wenn
das Rotationserfassungsteil den Rotationsvorgang
der Eingabeeinrichtung erfasst, einen Maßstab der
Karte nach Maßgabe einer Rotationsrichtung des
Rotationsvorgangs der Eingabeeinrichtung zu ver-
größern oder zu verkleinern.

3. Kartenanzeigevorrichtung nach Anspruch 1 oder 2,
wobei der Maßstab der Karte als Antwort auf einen
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Rotationsvorgang im Uhrzeigersinn der Eingabeein-
richtung vergrößert und als Antwort auf einen Rota-
tionsvorgang der Eingabeeinrichtung gegen den
Uhrzeigersinn verkleinert wird.

4. Kartenanzeigevorrichtung nach Anspruch 1 oder 2,
wobei die Größe des Maßstabs der Karte nach
Maßgabe eines Rotationsbetrags des Rotationsvor-
gangs der Eingabeeinrichtung bestimmt wird.

5. Kartenanzeigevorrichtung nach Anspruch 1,
wobei, während die erste Eingabe ausgeführt wird,
das Scrollen in einer vorgegebenen Richtung fort-
gesetzt wird.

6. Kartenanzeigevorrichtung nach Anspruch 2, wobei
das Rotationserfassungsteil eine Rotation nach
Maßgabe eines Rotationsänderungsbetrags ohne
Festlegen einer Startposition der Rotation erfasst;
und,
wenn das Rotationserfassungsteil den Rotations-
vorgang der Eingabeeinrichtung nach Maßgabe des
Rotationsänderungsbetrags erfasst, die Steuerein-
richtung einen Maßstab der Karte nach Maßgabe
einer Rotationsrichtung des Rotationsvorgangs der
Eingabeeinrichtung vergrößert oder verkleinert.

7. Navigationsvorrichtung mit einer Kartenanzeigevor-
richtung nach einem oder mehreren der vorherge-
henden Ansprüche.

8. Navigationsvorrichtung nach Anspruch 7, mit:

einem Vorgangserfassungsabschnitt (10) zum
Erfassen einer Anweisung zum Scrollen einer
Anzeige der Karte, die auf der Anzeigeeinrich-
tung angezeigt ist, und zum Erfassen eines Ro-
tationsvorgangs einer Eingabeeinrichtung.

9. Navigationsvorrichtung nach Anspruch 7, die in ei-
nem Fahrzeug eingebaut werden kann.

10. Navigationsvorrichtung mit:

einer Anzeigeeinrichtung, um auf ihr eine Karte
anzuzeigen; und
einer Eingabeeinrichtung, um eine erste Einga-
be zum Anweisen des Scrollens einer Anzeige
der Karte, die auf der Anzeigeeinrichtung ange-
zeigt ist, und eine zweite Eingabe zum Anweisen
einer Vergrößerung oder Verkleinerung eines
Maßstabs der Karte nach Maßgabe einer Rota-
tionsrichtung eines Rotationsvorgangs der Ein-
gabeeinrichtung auszuführen, während diese
gedrückt wird.

11. Navigationsvorrichtung mit:

einer Anzeigeeinrichtung, um auf ihr eine Karte
anzuzeigen;
einer Eingabeeinrichtung zum Anweisen des
Scrollens einer Anzeige der Karte, die auf der
Anzeigeeinrichtung angezeigt ist;
einem Rotationserfassungsteil zum Erfassen ei-
nes Rotationsvorgangs der Eingabeeinrichtung,
während diese gedrückt wird;
und einer Steuereinrichtung dafür, wenn das
Rotationserfassungsteil den Rotationsvorgang
der Eingabeeinrichtung erfasst, einen Maßstab
der Karte nach Maßgabe einer Rotationsrich-
tung des Rotationsvorgangs der Eingabeein-
richtung zu vergrößern oder zu verkleinern.

Revendications

1. Dispositif d’affichage de carte, comprenant :

un moyen d’affichage permettant d’afficher une
carte dessus ; et
un moyen d’entrée permettant d’effectuer une
première entrée pour donner une instruction de
défilement d’un affichage de la carte affichée
sur ledit moyen d’affichage et une seconde en-
trée pour donner une instruction d’augmentation
ou de diminution d’une échelle de la carte en
fonction d’une direction de rotation d’une opé-
ration de rotation dudit moyen d’entrée lorsqu’il
est actionné.

2. Dispositif d’affichage de carte selon la revendication
1, dans lequel
le moyen d’entrée est actionnable et rotatif,
une partie de détection de rotation est fournie pour
détecter une opération de rotation dudit moyen d’en-
trée lorsqu’il est actionné ; et
un moyen de contrôle est fourni pour augmenter ou
diminuer, lorsque la partie de détection de rotation
détecte l’opération de rotation dudit moyen d’entrée,
une échelle de la carte en fonction d’une direction
de rotation de l’opération de rotation dudit moyen
d’entrée.

3. Le dispositif d’affichage de carte de la revendication
1 ou 2,
dans lequel l’échelle de la carte est augmentée en
réponse à une opération de rotation dans le sens
des aiguilles d’une montre dudit moyen d’entrée et
est diminuée en réponse à une opération de rotation
dans le sens contraire des aiguilles d’une montre
dudit moyen d’entrée.

4. Le dispositif d’affichage de carte de la revendication
1 ou 2,
dans lequel une taille de l’échelle de la carte est dé-
terminée en fonction d’un degré de rotation de l’opé-
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ration de rotation dudit moyen d’entrée.

5. Le dispositif d’affichage de carte de la revendication
1,
dans lequel, pendant que la première entrée est ef-
fectuée, le défilement dans une direction prédéter-
minée est poursuivi.

6. Le dispositif d’affichage de carte de la revendication
2, dans lequel ladite partie de détection de rotation
détecte une rotation en fonction d’un degré de chan-
gement de rotation sans fixer une position de départ
de la rotation ; et
lorsque ladite partie de détection de rotation détecte
l’opération de rotation dudit moyen d’entrée en fonc-
tion du degré de changement de rotation, le moyen
de contrôle augmente ou diminue une échelle de la
carte en fonction d’une direction de rotation de l’opé-
ration de rotation dudit moyen d’entrée.

7. Appareil de navigation, comprenant un dispositif
d’affichage de carte selon une ou plusieurs des re-
vendications précédentes.

8. L’appareil de navigation de la revendication 7
comprenant :

une partie de détection d’opération (10) permet-
tant de détecter une instruction de défilement
d’un affichage de la carte affichée sur ledit
moyen d’affichage et de détecter une opération
de rotation d’un moyen d’entrée.

9. L’appareil de navigation de la revendication 7, qui
peut être monté dans un véhicule.

10. Appareil de navigation comprenant :

un moyen d’affichage permettant d’afficher une
carte dessus ; et
un moyen d’entrée permettant d’effectuer une
première entrée pour donner une instruction de
défilement d’un affichage de la carte affichée
sur ledit moyen d’affichage et une seconde en-
trée pour donner une instruction d’augmentation
ou de diminution d’une échelle de la carte en
fonction d’une direction de rotation d’une opé-
ration de rotation dudit moyen d’entrée lorsqu’il
est actionné.

11. Appareil de navigation comprenant :

un moyen d’affichage permettant d’afficher une
carte dessus ;
un moyen d’entrée pour donner une instruction
de défilement d’un affichage de la carte affichée
sur ledit moyen d’affichage ;
une partie de détection de rotation permettant

de détecter une opération de rotation dudit
moyen d’entrée lorsqu’il est actionné ;
et un moyen de contrôle pour augmenter ou di-
minuer, lorsque ladite partie de détection de ro-
tation détecte l’opération de rotation dudit
moyen d’entrée, une échelle de la carte en fonc-
tion d’une direction de rotation de l’opération de
rotation dudit moyen d’entrée.
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